TU SACH TRI THUC DUY TAN

NGUYEN XUAN HUY

SANG TAO
TRONG THUAT TOAN
VA
LAP TRINH

véoi ngon ngir Pascal va C#

Tap 2

Tuyén cac bai toan Tin ndng cao

cho hoc sinh va sinh vién gidi



MUC LUC

Chuong 1 Céc bai toan Vé doan thing.............c..ccc.coveeveveeeeeieeisisseeeeseseee e 4
L7 B 5 oY1 15 ' PSPPSR 4
Bai 1.2 D0AN ZO1 | ovoverveeciieecieeeee ettt 8
Bai 1.3 D080 Z01 2 1evovieveeieieeeieee ettt ee sttt 11
Bai 1.4 D0AN G013 1oovoveeieeieiesee ettt 13
Bai 1.5 D0an bao Nhau 1 ........cccoiiiiiiiiiic e 16
Bai 1.6 D0oan bao NNAU 2 .......c.uuiiiiiiiiciiie et e e e e aae e e rreeas 19
L2 F O R A o Vi I« (oY Vs I PSSR 21
Bai 1.8 Xanh do tim VAN 1....cociiiiiiiiieiieese ettt bt 24
Bai 1.9 Xanh do tim VANZ 2.......ooiiiiiiiii e 27
Lo B U o 414 T« (o PP 30
L7 B I 5 1o 1 Vo 1 PSR 34
Bai 1.12 Ghép hinh chilt NRAL........ccoiiiiiiii e 35
Bai 1.13 XANK GO...ccivvieiiiiii ettt e e e et e e e bra e e rreeas 37
Bai 114 XEDP QOGN .....ouvviveieceeseee ettt 39
Bai 1.15 CAc hinh Chif NNAL .....ccviiiiiiicccic ettt sttt e b e 41
Bai 1.16 CAC tam QIAC VUONG CAN ....cuveveiiiiiie et ete sttt te st a et teste e ena e e e b e stesrestesraaneas 46

Chrong 2 CAC NAM NEXL....c.iiiiiiiiiiieiei ettt s st seeneane s 52
Bai 2.1 SO S4t SAU CUNG GO CAO ...vvvveoveveveeseieeseieseetes e ses s ses st en e 52
Bai 2.2 SO Sat SAU CUNG CHIT SO .vvvvevveviveeseiese ettt 54
Bai 2.3 CAC NOAIN VI vttt ettt e et e e st e e et e e e eatae e e s baeeeeentaeeeetaeeeserreens 55
BAI 2.4 TO NOP.veveoeteeeeeeeeeeeee et 58
Bali 2.5 SO KAPIEKA ....voovvocveeceeseeie e 61
Bl 2.6 KNOB VONG. ...ttt bbb bbbttt 66
Bai 2.7 TIA HEM0..vvovecieieciiecssee st 69
BT 2.8 DAY FAIBY ..ottt bbb bbb bbbt bbbt 72
Bali 2.9 QUY MUl .uiiiiiitiiiiieicee ettt ettt sttt st ettt ebe st et ere et et te bt neerns 77
Bai 2.10 TONG QOQN c.o.oveviieeeeeeeseisiee e ses s es st es st 79
Bai 2.11 Doan khong giam dai DAL ..........co.cevevereieieieseeieesee e 82
Bai 2.12 D0oan don diU dAl MNAL .......c.oveveeeee oottt e e e et s e en et 84
Bai 2. 13 LAY thra 2, 3 VA 5 oottt bbbt 87

Chuwong 3 Tro ChoT ..o 89
Bali 3.1. BOC SO1 A w.vvoveveceeveeceseeseee st s s 90
Bali 3.2. BOC SOI B w.voveoveeciieiecessesieeseseesses s 92
Bali 3.3. BOC SO C 1.vvvveoveeceieseciesesissesees s es s 94
LB R TR T O 1 T Y ' PSR 97
BAI 3.5. BOC SOI D coovveoeoeieceesesee st 97
Bai 3.6. BOC SO B vvvvvvoiiiiiciicicies st 99
Bai 3.7. BOC SO F evvuvveiiciiciiciici st 100
Bai 3.8. Chia Hinh Chil NNAt........cccoiiiiiiiieiiieiie ittt srae e e e nsne e 102
Bai 3.9 BOC SOT G 1ovvvoiraiiciiciieiies sttt 103
Bai 3.10. Chiad HINN K0P ....vcviiiiiiiiicie ettt 103



Bai 3.11. Tro choi NIM.....oociiiiiiiiii 104

Bai 3.12. CODANG....covovveciecsecieecsec st 106
Bai 3.13. CO GAY .ovvurveerieveseies e ee ettt 113
Bai 3.14. BOC SO H .voouveeeoiececiecece ettt 114

Chuong 4 Cac thudit t0AN SAP At .........o.covvvveiieecicieiecieee e 115
O I @0 7: 1 18 - SO ST PPPRRRN 115
4.2 LU taM ZIAC QGU.....v.vvvcveeveecseeieeciese ettt 117
4.3 Dang bicu difn cla @iai thiTa .........cc..cvuerieeveeeeeseciessesee et 121
B4 XEP SOL wovveeiesieeeeieses ettt 127
4.5 DAY CAC NOAIN VI .viiuiiiiiiiiiie et an e 130
4.6 BO DAL cvv.vvevveciecvecieesees st 134
4.7 THUAN ERE. ..ottt e et e e et e et ee e et e ees e e ee e et s e s e eeeeon 141
4.8 CAC NhA KNOA NOC ..ot e e r e e e s s st a e e e e e e s s eaaarrees 144
4.9 Chin Chi€C AONEZ NO....u.vvvevieseseiese ettt 152
410 SE AUY NNAL.....ovoveieeseiese ettt 159



Chwong 1

Cac bai toan vé doan thang

Ban can chii y doc ki dé bai. Co nhitng bai moi xem ta thay tira twa nhw nhau nhing két qua la khéc
nhau. Dién hinh la nhitng bai toi wu hoa, tiec la nhitng bai tim max hay min cua mot ham. Cac rang bugc
chi khac nhau doi chut nhung do kho sé thi lai khac xa nhau.

Bai 1.1 Poan r¢i 1

Cho N dogn thing véi cic diém dau a; va diém cudi b; la nhitng s6 nguyén trong khodng
-1000..1000, a; < b;. Liét ké s6 luong t6i da K doan thing khéng giao nhau. Hai doan ’thd)ng [a,b] va [c,d]
duwoc coi la khong giao nhau néu xép chung trén cung mot truc so, chung khong co diém chung. Diéu kién
nay doi hoi: b < c hodc d < a.

DOAN. INP DOAN.OUT Dir liéu vao. tép van ban DOAN.INP
Dong dau tién: s6 tw nhién N, 1 <N <1000.
8 5 Dong thir i trong N dong tiép theo, méi dong chita hai
2 3 1 s0 nguyén a; by cach nhau qua dau cach, biéu thi diem dau va
45 5 diem cuoi cua doan thir i, i = 1..N.
Dit liéu ra: tép van ban DOAN . OUT
10 12 7 \ 3. g .
13 15 3 Dong dau fien.' SO ty Zhien K o ) L
K dong tiép theo, moi dong mot so tw nhién v thé hién
19 4 , A ., .. \
chi s cua cac doan roi nhau tim dwoc.
25 Thi du bén cho biét tdi da c6 5 doan rdi nhau 1a 1, 2, 7,
68 3vad.
7 15

Thuat toan

Phuwong phdap: tham.

1. Sip cac doan ting theo dau phai b.

2. Khéi tri: LAy doan 1, dat r = by 14 ddu phai cua doan nay

3. V&i mdi doan j := 2..N tiép theo xét:
Néu dau trai ciia doan j, a>rthi lay doan j dwa vao két qua
va chinh r 1a dau phai cta doan j, r := by,

Do phuc tap: ¢ NlogN chi phi cho quick sort.



(* Pascal *)
(*

Doan roi 1: Liet ke toi da cac doan thang
khong giao nhau

*)
program DoanRoil;
uses crt;
const mn = 1001; bl = #32 {DAu cach}; nl = #13#10 {Xudng dong};
fn = 'doan.inp'; gn = 'doan.out';

type { M6 ta mét doan }
KieuDoan = record
a,b: integer;
id: integer; { Chi sé doan }
end;
mdl = array[0..mn] of KieuDoan;
mil = array[0..mn] of integer;
var n,m,r: integer; { n - sbé luong doan }
{m- sé luong doan duoc chon }
{ r - dau phai dang duyét }
d: mdl; { cac doan d[l..n] }
f,g: text;
c: mil; { mang ch@a két qaa }
procedure Doc;
var i: integer;

begin
assign(f,fn); reset(f); readln(f,n);
for i :=1 to n do
begin
read(f,d[i] .a,d[i] .b); d[i].id := i;
end;
close (£f) ;
end;
(* _________________________________

Sdp ting cac doan d[t..p] theo
dau phai b.

procedure Qsort(t,p: integer);
var i,j,m: integer;
x: KieuDoan;
begin
i::=¢t; j:=p;m:=d[(i1 + J) div 2].b;
while (i <= j) do
begin
while (d[i].b < m) do i
while (m < d[j].b) do j
if (i <= j) then

+ 1;
_1;

|
("N

|
Q.

begin
x := d[i]; d[i] := d[3j]; d[]j] := x;
ix=1i+1; 3 :=3-1;
end;
end;

if (t < j) then Qsort(t,j):
if (i < p) then Qsort(i,p):
end;
procedure Xuli;
var i: integer;



begin

m :=1; c¢[m] :=1; { Pua doan 1 vao két qua }
r := d[m].b; { diu phai ciia doan cudi trong két qua }
for i := 2 to n do
if (r < d[i].a) then
begin
m:=m+ 1; c[m] :=1i; r := d[i].b;
end;
end;

procedure Ghi;
var i: integer;

begin
assign(g,gn); rewrite(g); writeln(g,m);
for i := 1 to m do writeln(g,d[c[i]].id);
close(qg) ;

end;

BEGIN
Doc; Qsort(l,n); XulLi; Ghi;

END.

// C#

using System;

using System.IO;

using System.Collections;
/*

* Doan Roi 1: Liét ké& téi da k doan rdi nhau *

*/
namespace SangTao2 ({
class DoanRoil {
static public Doan[] d;
static int n; // sb doan
static int m; // sé doan dugc chon cho két qua
static int[] c; // luu két qua
const string fn = "doan.inp";
const string gn = "doan.out";
static void Main(string[] args) {
Doc(); QSortB(d,0,n-1);
XuLi(); Ghi(); XemKetQua() ;
Console.WriteLine("\n Fini "); Console.ReadLine() ;
}
static public void Doc() {
StreamReader f = File.OpenText (fn) ;
string s = f.ReadToEnd(); f.Close():;
String[] ss = s.Split(
new char[] { ' ', '\n', '\r', "\t' },
StringSplitOptions.RemoveEmptyEntries) ;
int[] a = Array.ConvertAll (ss,
new Converter<string, int>(int.Parse));
n a[0]; // so doan
d = new Doan[n];
int j = 1;
for (int i = 0; i < n; ++i, j += 2) // doc doan i
d[i] = new Doan(a[j], a[j + 1], i + 1);
} // Doc
static public void XulLi() ({
m=0;



c = new int[n];
c[m++] = 0; // chon doan 0
int r = d[0].b; // thiét lap giéi han phai
for (int 1 = 1; i < n; ++i)
if (r < d[i].a) { c[m++] = i; r = d[i].b; }
} // Xuli
// Sdp ting cac doan d[t..p] theo diu phai b
static public void QSortB(Doan[] d, int t, int p) {
int i =t, j=p, m=4d[(i + j) / 2].b;
while (i <= j) {
while (d[i].b < m) ++i;
while (d[j].b > m) --3;
if (1 <= 3) {
Doan x = d[i]; d[i] = d[j]; d[]i] = x;
++i; --3;
}
}
if (t < j) QSortB(d, t, 3J):
if (i < p) QSortB(d, i, p):
}
static public void Ghi () {
StreamWriter g = File.CreateText(gn) ;
g.WriteLine (m) ;
for (int i = 0; i < m; ++i) g.WritelLine(d[c[i]].id);
g.Close() ;
}
// Hién thi lai cac files input, output d& kiém tra
static public void XemKetQua() {
Console.WriteLine ("\n Input " + £n);
Console.WriteLine (File.ReadAllText (£fn)) ;
Console.WriteLine ("\n Output " + gn);
Console.WritelLine (File.ReadAllText(gn)) ;
}
}// DoanRoil
public struct Doan { // M& ta mdét doan
public int a, b, id;
public Doan(int x1,int x2,int z) // Tao doan méi
{ a=x1; b =x2; id = z; }
} // Doan
} // SangTao2

Giai thich chwong trinh C#

1. Khai bao file text f, m¢ file tén £n = “doan.inp” dé doc toan bo dir liéu vao bién string
s 10i dong file lai.

StreamReader f = File.OpenText (fn) ;
string s = f.ReadToEnd(); f.Close();

2. Tach string s thanh mang cic string ss[i] theo cac ddu ngin cach khai bao trong new
char [], loai bo cac string réng.

Trong mdt dong vin ban thudng chira cac ddu ngin cach sau day (goi 1a cac ddu trdng)
' ' -daucéch

'\n' - diu hét dong (d4u xudng dong)

'\r' -diuvé diudong (diu ENTER/RETURN)

"\t' -diu tab



string[] ss = s.Split(new char [] { ' ', '\n', "\r', '"\t' },
StringSplitOptions.RemoveEmptyEntries) ;
3. Chuyén d6i mdi string ss[i] thanh sd nguyén va ghi trong mang nguyén a
int[] a = Array.ConvertAll (ss,
new Converter<string, int>(int.Parse));

Sau budc 3 dir liéu trong file “doan . inp” dugc doc vao mang a[0. .n-1].

4. Léy ) lvong doan: n = a[0];

5. Xin cap phat n con tro kiéu Doan: d = new Doan[n] ;

6. CAp phat va khoi tri chomdi doani = 0..n-1. Poanico chisd 1ait+l:

int j = 1;
for (int i = 0; i < n; ++i, j += 2) // doc doan i
{ d[i] = new Doan(a[j], al[j + 1], i + 1), }
C6 nhiéu phuong thirc doc/ghi cac text file. Ban cin lwa chon va ghi nhd mot phuong thirc ma ban cam
thay tién loi nhat.

7. Ban ¢6 thé to chuc du liéu Doan theo dang struct (ban ghi) hoic dang class (16p). Piém
khac nhau cin ban giita hai cdu tric nay 13, theo qui udc ngdm dinh struct duoc truyén theo tri (by
val) con class dugc truyén theo chi din (by ref).

public struct Doan ({
public int a, b; // diém diu va diém cubi doan
public int id; // chi sé doan
// phuong thitc tao doan
public Doan(int x1, int x2, int z)
{ a=x1; b =x2; id = z; }
}

Bai 1.2 Poan géi 1
Cho N doan thing trén truc $6 voi cdce diém dau a; va diém cudi b la nhL?ng 6 nguyén trong khodng
-1000..1000, a; < b;. Hay tim so lwong t6i da K doan thing goz nhau lién tiép. Hai doan thing [a,b] va

[c,d] duoc goi la gbi nhau néu xép ching trén cing mét truc sé thi diém dau doan nay tring véi diém cudi
cua doan kia, tuc la ¢ = b hodc d = a.

DOAN. INP DOAN.OUT Dir liéu vao: tép van ban DOAN.INP: xem Dogn géi 1
Dir liéu ra: tép van ban DOAN . OUT

3 chira duy nhét mot s6 tw nhién K.

Thi du nay cho biét c¢6 toi da 3 doan gbi nhau lién tiép la
[1,3], [3.4] va [4.,5].

(N VO RN B R OIS
g & O W J

Thuat toan

Phuong phap: Quy hoach dong + Tham.

Gia st cac doan dugc sip ting theo dau phai b. Ki hi¢u c(i) la sd luong tdi da cac doan thing gbi
nhau tao thanh mét day nhan doan i lam phan tir cu6i day (khi khao sat cac doan tir 1..i). Ta cé

c(1) =1,

Véii=2..N: c(i)=max {c(j)| L <j<i, Doanj ké truéc doani: b;=a; } + 1.



LQidungcécdoansépténgtheodﬁuphéib,véinﬁidoani tachicﬁnduyétnguqccécdoanjdﬁng
trudc doan i cho dén khi phat hién bat dang thic b; < a;.

Két qua: K =max {c(i) |[i=1..n}.
D¢ phikc tap: c¢& N? vi voi mdi doan ta phai duyét t6i da tét ca cac doan dung truée doan do.
(* Pascal *)
( *
bPoan Go6i 15 SO6 luong téi da
cac doan gdéi nhau.

*)
program DoanGoil;
uses crt;
const
mn = 1001; bl = #32; nl = #13#10;
fn = 'doan.inp'; gn = 'doan.out';
type

KieuDoan = record a,b: integer; end;
mdl = array[0..mn] of KieuDoan;
mil = array[0..mn] of integer;
var n,m: integer; { n - sé luong doan, m - sé doan duogc chon }
d: mdl; { cac doan d[l..n]}
f,g: text;
c: mil; { c[i] = sb luong max cac doan gbéi nhau dén i }
procedure Doc; tu viét
procedure Qsort(t,p: integer) ;tu viét
procedure Xuli;
var i,j: integer;

begin
cl[l] :=1;
for i := 2 to n do { Tinh c[i] }
begin
c[i] := 0;
for j := i-1 downto 1 do
begin
if (d[j].b < d[i].a) { doan j khong noi voi i }
then break;
if (d[j].b = d[i].a) then { j noi voi i }
if (c[j] > c[i]) then c[i] := c[]j];
end;
c[i] := c[i] + 1;
end;
end;

procedure Ket; { Tim c max va hien thi ket qua }
var i,imax: integer;

begin
assign(g,gn); rewrite(g);
imax := 1;
for i := 2 to n do
if (c[imax] < c[i]) then imax := i;
writeln(g,c[imax]); close(g);
end;
BEGIN
Doc; Qsort(l,n); XuLi; Ket;
END.



// C#

using System;
using System.IO;
using System.Collections;

/*

Poan G&i 1: Sé luong tdi da cac doan géi nhau

*/

namespace SangTao2 {
class DoanGoil {
static public Doan[] d; // cac doan d[0..n-1]
static int n; // sé doan
static int m;// sb max cac doan gdéi nhau
const string fn = "doan.inp"; // input file
const string gn = "doan.out"; // output file
static void Main(string[] args) ({
Doc(); QSortB(d,0,n-1);
XuLi () ; Ghi();
XemKetQua () ; Console.WriteLine("\n Fini ");
Console.Readline () ;
}
static public void Doc(): tu viét
// Sap tdng cac doan d[t..p] theo diu phai b
static public void QSortB(Doan[]d,int t,int p): tu viét
static public void XulLi() ({
int[] ¢ = new int[n];
// cl[i]l - sé luong max doan gbi kétthiic tai doan i
c[0] = 1; // 14y doan 0
int imax = 0;
for (int i = 1; i < n; ++i) {
c[i] = 0;
int jmax = i;
for (int j =1i - 1; j >= 0; --3) {
if (d[j].b < d[i].a) break;
if (d[j].b == d[i].a)
if (c[j] > c[jmax]) jmax = j;
}
c[i] = c[jmax] + 1;
if (c[i] > c[imax]) imax = i;

}
m = c[imax];
}
static public void Ghi () {
StreamWriter g = File.CreateText(gn) ;
g.WriteLine(m); g.Close()
}
// Hien thi lai cac files input, output
static public void XemKetQua(): tu viét
}// DoanGoil
public struct Doan
{
public int a,b;
public Doan(int x1, int x2) { a = x1; b = x2; }
} // Doan
} // SangTao2

Cha thich

10



Trong bai nay ta khong can sir dung truong chi s6 riéng id cho kiéu doan.
Trong phuong an C# ta tranh thii tim gi tri cmax = c[imax] sau mdi lan tinh c[i].
Bai 1.3 Poan gbi 2

Cho N doan thdng trén truc sé voi cdc’dié,m dau a; va diém cudi b; la nhitng sé nguyén trong khodng
—1000..1000, a; < b;. Liét ké toi da K doan thang goi nhau lién tiép.

DOAN.INP | DOAN.OUT Dit liéu vdo: tép vian ban DOBAN . INP: xem Poan goi |
Dit liéu ra: tép van ban DOAN . OUT
5 3 Dong dau tién: sé tw nhién K.
2 7 2 Tz:é’p dén la K gidng, ’m6~i dong chzf"a mét s6 tw nhién biéu
13 4 thi chi so cua doan thang goi nhau lién tiép trong day tim dwoc.
79 5 Thi 511.1 nay cho bif:t toi da ¢6 3 doan 2, 4 va 5 tao thanh
34 day doan goi nhau lién ti€p.
4 5
Thuéat toan
Tuong tu nhu bai Poan gbi 1 nhung can tao thém con tro truée. £[i] = j co6 nghia la doan i

duoc géi sau ann j- Thu tuc G:j.aiTrinh (i) liét ké cac doan géi lién tiép ‘ttr phai qua trai thyuc chét 1a
liét ké theo chi€u nguoc cac phan tir trong mang con trd trude t bat dau tr phan tir thir i. Gia st t c6 dang
sau,

t[2] = 0; t[4] = 2; t[5] = 4;

vagiasri = 5 lavjtridat tri cmax, ta phai ghi vao file két qua g day cac doan gbi nhau lién tiép
nhu sau,

2 45

Ta chi viéc goi dé quy mudn nhu sau

procedure GiaiTrinh(i: integer); olol1]2]3]als
begin
if (i <> 0) then 0 2\ 4
begin GiaiTrinh(t[i]); writeln(g,d[i].id); end;
end;

D¢ phirc tap: ¢ N2

(* Pascal *)

(*

Doan Goi 2: Liet ke toi da cac doan thang
goi nhau lién tiep

*)
program DoanGoi2;
uses crt;

const
mn = 1001; bl = #32; nl = #13#10;
fn = 'doan.inp'; gn = 'doan.out';
type

KieuDoan = record a,b,id: integer; end;
mdl = array[0..mn] of KieuDoan;
mil = array[0..mn] of integer;
var n,m: integer; { n - so luong doan, m - so doan duoc chon }
d: mdl; // cac doan

11



f,g: text;

c: mil; { c[i] = so luong max doan goi voi doan i }

t: mil; { tro truoc }
procedure Doc: tu viét
procedure Qsort(il,i2: integer): tu viét
procedure Xuli;
var i,j,jmax: integer;

begin
fillchar(t,sizeof(t),0); {Khdi tri mang trd trudc}
cl[l] :=1;
for i := 2 to n do
begin
c[i] := 0; jmax := i;
for j := i-1 downto 1 do
begin
if (d[j].b < d[i].a) then break;
if (d[j].b = d[i].a) then
if (c[j] > c[jmax]) then jmax := j;
end;
c[i] := c[jmax]+1l; t[i] := jmax;
end;
end;

procedure GiaiTrinh(i: integer): tu viét;
procedure Ket;
var i,imax: integer;
begin
assign(g,gn) ;rewrite(q) ;
imax := 1;
for i := 2 to n do
if (c[imax] < c[i]) then imax := i;
writeln(g,c[imax]) ;
GiaiTrinh (imax) ;
close(qg) ;
end;
BEGIN
Doc; Qsort(l,n); XulLi; Ket;
END.

// C#

using System;

using System.IO;

using System.Collections;
/*
* Doan Goi 2: Liet ke toi da cac doan goi nhau *

*/

namespace SangTao2 {
class DoanGoi2 {
static public Doan[] d;
static int n; // tong so doan
static int[] t; // tro truoc
const string fn = "doan.inp";
const string gn = "doan.out";
static void Main(string[] args) {
Doc(); QSortB(d,0,n-1);
int m = 0; // so doan tim duoc

int imax = 0; // chi so doan cuoi trong day max

12



Xuli (ref imax, ref m); Ghi(imax,m);
XemKetQua () ; Console.ReadLine() ;

}

static public void Doc(): tu viét

static public void Xuli (ref int imax, ref int m) {
int [] ¢ = new int[n];
t = new int[n];
Array.Clear(t, 0, t.Length);

t[0] = -1;
// c[i] - so luong doan goi ket thuc tai doan i
c[0] = 1; // lay doan 0
imax = 0;
for (int 1 = 1; i < n; ++i) {
c[i] = 0;

int jmax = i;
for (int j =1 - 1; j >= 0; --j){

if (d[j].b < d[i].a) break;

if (d[j].b == d[i].a)

if (c[j] > c[jmax]) jmax = j;

}
c[i] = c[jmax] + 1; t[i]
if (c[i] > c[imax]) imax

jmax;
i;

}
m = c[imax];
}
// Sap tang cac doan theo dau phai (b)
static public void QSortB(Doan[] d,int il,int i2): tu viét
static void Path(StreamWriter g, int imax) {
if (imax !'= -1)
{ Path(g,t[imax]); g.WritelLine(d[imax].id); }
}
static public void Ghi(int imax, int m) {
StreamWriter g = File.CreateText(gn) ;
g.WritelLine(m); Path(g, imax); g.Close();
}
// Hien thi lai cac files input, output
static public void XemKetQua(): ty viét
} // DoanGoi2
public struct Doan: ty viét
} // SangTao2

Bai 1.4 Poan gbi 3
Cho N doan thdng trén truc sé véi cdc diém dau a; va diém cudi b; la nhitng sé nguyén trong khodng
—1000..1000, &; < b;. i = 1..n. Liét ké cdc doan thang goi nhau cé tong chiéu dai C lén nhat.

Dit liéu vao: tép van ban DOAN . INP: xem bdi Doan goi 1.

DOAN. INP DOAN.OUT
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Dir liéu ra: tép van ban DOAN . OUT
g . 39 Dong dau tién: sé tw nhién C.
13 4 Moi dging tiélv theo chita mét $6 tw nhién biéu thi chi s6 cia
79 doan thang goi nhau lién tiep trong ddy tim duoc.
3 40 Thi du ndy cho biét hai doan 2 va 4 tao thanh ddy doan gdi
35 nhau lién ti€p c6 tong chiéu dai max 1a 39.
23
59
9 16

Thuat toan
Phwong phap: Quy hoach déng két hop voi con tré trudc t dé giai trinh két qua.

~ Gid st cac doan dugc sdp tang theo dau phai b. Ki hi¢u c(i) la téng chidu dai 16n nhat cac doan
thang goi nhau lién ti€p tao thanh mét day nhan doan i lam phan tir cu6i day (khi khao sat cac doan tir 1..1).
Dé y rang (b; — &) la chiéu dai doan tht i, ta c6
¢(1) = chiéu dai doan 1 = b, —ay,
Vé6ii=2.N: c(i)=max {c(j)|1<]j<i, doanjké truéc doan i: bj=a}+ (bi— a),
Néu j 1a chi s6 dat max thi dat t; = j.
D¢ phikc tap: N°.

(* Pascal *)

(*

Doan Goi 3: Liet ke cac doan goi nhau
co tong chieu dai max

*)
program DoanGoi3;
uses crt;

const
mn = 1001; bl = #32; nl = #13#10;
fn = 'doan.inp'; gn = 'doan.out';
type

KieuDoan = record a,b,id: integer; end;
mdl = array[0..mn] of KieuDoan;
mil = array[0..mn] of integer;
var n,m: integer; { n - sé luong doan, m - sb doan dugc chon }

d: mdl;
f,g: text;
c: mil; {c[i] = chieu dai max nhan i lam doan cuoi}

t: mil; { tro truoc }
procedure Doc; ty viét
procedure Qsort(l,r: integer); tu viét
procedure Xuli;
var i,j,jmax: integer;
begin
fillchar(t,sizeof(t),0);{ Khoi tao mang trdé trudc }
c[1l] := d[1].b - d[1l].a; { Chieu dai doan 1 }
for i := 2 to n do
begin
c[i] := 0; jmax := i;
for j := i-1 downto 1 do
begin
if (d[j].b < d[i].a) then break;
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if (d[j].b = d[i].a) then
if (c[j] > c[jmax]) then
jmax := j;
end;
c[i] := c[jmax] + (d[i].b - d[i].a); t[i] := jmax;
end;

end;
procedure GiaiTrinh(i: integer); tu viét
procedure Ket; tu viét
BEGIN

Doc; Qsort(l,n); XuLi; Ket;
END.

// C#

using System;
using System.IO;
using System.Collections;

/*
* Doan Goi 3: Liet ke toi da cac doan goi nhau *
* co tong chieu dai max *

*/
namespace SangTao2 ({
class DoanGoi3 {
static public Doan[] d;
static int n; // tong so doan
static int[] t; // tro truoc
const string fn = "doan.inp";
const string gn = "doan.out";
static void Main(string[] args) ({
Doc(); QSortB(d,0,n-1);
int maxlen = 0; // so doan tim duoc
int imax = 0; // chi so doan cuoi trong day max
Xuli (ref imax, ref maxlen);
Ghi (imax,maxlen) ;
XemKetQua () ; Console.ReadLine() ;
}
static public void Doc(): tu viét
static public void Xuli (ref int imax, ref int maxlen) {
int [] ¢ = new int[n];
t = new int[n];
Array.Clear(t, 0, t.Length);
t[0] = -1;
// c[i] - so luong doan goi ket thuc tai doan i
c[0] = d[0].b-d[0].a; // lay doan 0
imax = 0;
for (int i = 1; i < n; ++i) {
c[i] = 0;
int jmax = i; // Day dai nhat noi voi doan i
for (int j =1i - 1; j >= 0; --3) {
if (d[j].b < d[i].a) break;
if (d[j].b == d[i].a)
if (c[j] > c[jmax]) jmax = j;
}
c[i] = c[jmax] + (d[i].b - d[i].a) ; t[i] = Jjmax;
if (c[i] > c[imax]) imax = i;
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maxlen = c[imax];

}
// Sap tang cac doan theo dau phai (b)
static public void QSortB(Doan[] d, int t, int p): tu viét
static void Path(StreamWriter g, int imax): tu viét
static public void Ghi (int imax, int maxlen): tu viét
// Hien thi lai cac files input, output
static public void XemKetQua(): tu viét

}// DoanGoi3

public struct Doan: tuy viét

} // SangTao2

Bai 1.5 Poan bao nhau 1

Cho N doan thang trén truc sé véi cac diém dau a; va diém cudi b; la nhitng s6 nguyén trong khodang
-1000..1000, a; < b;, i = 1..n. Tim K ld 56 lwong nhiéu doan nhat tao thanh mét déy cdc doan bao nhau lién
tié}). Hai dogn [a,b] va [c,d] dwoc goi la bao nhau néu doan nay nam lot trong doan kia, tirc la a <c<d <
b hodcc<a<b<d.

DOAN. INP DOAN.OUT

Dir liéu vao: tép van ban DOAN . INP: xem bai trudc

6 3 Dit li¢u ra: tép van ban DOAN . OUT

-1 12 chira duy nhdt mét sé tw nhién K.

8 10 Thi du nay cho biét tdi da c6 3 doan bao nhau 1a cac
8 11 doan [-1,12] o [8,11] o [8,10].

27

17 18

13 20

Thuat toan
Phwong phap: Quy hoach dong.

. Gia sur cac doan dugc sap tang theo dau phai b nhu sau. Néu hai doan c6 cung dau phai thi doan nao
¢ dau trai nho hon sé€ dugce dat sau. Ki hiéu c(i) 1a s6 lugng 16n nhat cdc doan bao nhau lién ti€p trong
doan i. Ta co,

c(1) =1,
Veii=2..N: c(i)=max{c()|1<j<i, Doanjlottrong doani:a;>a;}+1,
Do phirc tap: N2,
Ham SanhDoan (x,y) thiét 1ap trat ty gilra hai doan x va y nhu sau:
¢+ Néux.b < y.bchokét qua—1, néu khong: xét tiép
¢+ Néux.b> y.bchokét qua 1, néu khong: xét tiép
¢+ Xéttruonghopx.b = y.b.
o Néux.a < y.achokétqua 1, néukhong: xét tiép
o Néux.a > y.a chokét qua—1, néu khong: xét tiép

o Haidoan tring nhau: x.a = y.a vax.b = y.bchokétqua 0.

(* Pascal *)

uses crt;
const MN = 1001; bl = #32; nl = #13#10;
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fn = 'doan.inp'; gn = 'doan.out';

type
Doan = record a,b: integer; end;

MD1
MI1
var

= array[0..MN] of Doan;
= array[0..MN] of integer;
f,g: text;

d: MD1l; { cac doan }

n: integer; { so doan }
procedure Doc; tu lam
function SanhDoan(x,y: Doan): integer;
begin
if (x.b < y.b) then begin SanhDoan := -1; exit end;
if (x.b > y.b) then begin SanhDoan := 1; exit end;
if (x.a < y.a) then begin SanhDoan := 1; exit end;
if (x.a > y.a) then begin SanhDoan := -1; exit end;
SanhDoan := 0;
end;
procedure QSortB(t,p: integer);
var i,j: integer; m,x: Doan;
begin
i::=1¢t; 3 :=p; m:=d[(i+]j) div 2];
while (i <= j) do
begin
while (SanhDoan(d[i],m) < 0) do i := i+l;
while (SanhDoan(d[j],m) > 0) do j := j-1;
if (i <= j) then
begin
x = d[i]; d[i] := d[3]; d[j] := x;
i = 1i+1; j := j-1;
end;
end;
if (t < j) then QSortB(t,j):
if (i < p) then QSortB(i,p):
end;

function Xuli: integer;

var c: mil; { c[i] so doan bao nhau max }
i,j,cmax: integer;

begin
cmax := 0;
for i := 1 to n do
begin
c[i] := 0;
for j := i-1 downto 1 do
begin
if (d[j].b <= d[i].a) then break;
if (d[j].a >= d[i].a) then
if (c[j] > c[i]) then c[i] := c[]j]:
end;
c[i] := c[i] + 1;
if (cmax < c[i]) then cmax := c[i];
end;
Xuli := cmax;
end;
procedure Ghi (k: integer) ;
begin

end;

assign(g,gn); rewrite(g); writeln(g,k); close(qg):
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BEGIN
Doc; QSortB(l,n); Ghi(Xuli); readln;
END.

// C#

using System;
using System.IO;
using System.Collections;

/*

Doan Bao 1: So luong toi da cac doan
bao nhau

*/

namespace SangTao2 ({
class DoanBaol {
static public Doan[] d; // cac doan
static int n; // tong so doan
const string fn = "doan.inp";
const string gn = "doan.out";
static void Main(string[] args) {
Doc(); QSortB(d, 0, n - 1);
Ghi (XuLi()) ;
XemKetQua () ; Console.WriteLine("\n Fini");
Console.ReadLine () ;
}
static public void Doc(): tu viét
static public int Xuli () {

int [] ¢ = new int [n];

int cmax = 0;

for (int i = 0; i < n; ++i){
c[i] = 0;

for (int j = i-1; j >= 0; --j){
if (d[j].b <= d[i].a) break;
if (d[j].a >= d[i].a)
if (c[3j] > cl[i]) cli] = c[jl;
}
++c[i];
if (cmax < c[i]) cmax = c[i];
}
return cmax;
} // XuLi
static public int SanhDoan(Doan x, Doan y) {
if (x.b > y.b) return 1;
if (x.b < y.b) return -1;
// X. == y.b
if (x.a < y.a) return 1;
if (x.a > y.a) return -1;
return O;
}
// Sap tang cac doan theo dau b
// Hai doan cung dau b: doan nao a nho dat sau
static public void QSortB(Doan[] d, int t, int p){
int i =¢t, j=p;
Doan m = new Doan(d[(i + j) / 2]1);
while (i <= j){
while (SanhDoan(d[i],m) < 0) ++i;
while (SanhDoan(d[j],m) > 0) --3j;



if (1 <= J){
Doan x = d[i]; d[i] = d[j]; d[]j] = x;
++i; --3;
}
}
if (t < j) QSortB(d, t, 3J):;
if (i < p) QSortB(d, i, p):
}
static public void Ghi (int m) {
File.WriteAllText(gn, m.ToString())
}
// Hien thi lai cac files input, output
static public void XemKetQua(): ty viét
}// DoanBaol
public struct Doan: tuy viét
} // SangTao2

Bai 1.6 Doan bao nhau 2
Cho N doan thang trén truc s6 véi cac diém dau a; va diém cudi b; la nhitng s6 nguyén trong khodng
~1000..1000, a;< b, i = 1..n. Liét ké t6i da K doan bao nhau.

DOAN. INP DOAN.OUT
Dir liéu vao: tép van ban DOAN . INP: xem bai trudc
6 3 Dir liéu ra: tép van ban DOAN . OUT
-1 12 1 Dong dau tién: sé ti nhién K.
8 10 5 ) Tiép dén la K dong, méi dong chira mot sé' tw nhién 1a
17 18 2 chi so cua doan trong day tim duwoc. Cac chi so dwoc lié ké
o 7 theo trdat tw bao nhau tw lon den nho.
8 11 Thi du nay cho biét t6i da c6 3 doan bao nhau 1a cac
doan1,5 va2: [-1,12] o [8,11] o [8,10].
13 20

Thuéat toan

Gibng bai Doan bao nhau 1. Dé co danh sach doan bao nhau ta dung mang tro t[1..n], t[i] tro dén
doan j 1a doan nam trong doan i va c[j] dat gia tri max

Do phuc tap: N2

(* Pascal *)

uses crt;

const MN = 1001; bl #32; nl = #13#10;
fn = 'doan.inp'; gn = 'doan.out';

type

Doan = record a,b: integer; id: integer;
MD1 = array[0..MN] of Doan;

MI1 = array[0..MN] of integer;

var £,g: text;

end;

d: MD1l;

t: MI1; { tro truoc }
n: integer;

imax, k: integer;

procedure Doc; tu lam
function SanhDoan(x,y: Doan): integer; tuy lam
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procedure QSortB(t,p: integer): tu lam
procedure Xuli;
var c: mil;
i,j: integer;
begin
imax := 1;
for i :=1 to n do
begin
c[i] := 0; t[i] := O;
for j := i-1 downto 1 do
begin
if (d[j].b <= d[i].a) then break;
if (d[j].a >= d[i].a) then
if (c[j] > c[i]) then

begin c[i] := c[j]; t[i] := j end;
end;
c[i] := c[i] + 1;
if (c[imax] < c[i]) then imax := i;
end;
k := c[imax];
end;
procedure Path(i: integer) ;
begin

if (i = 0) then exit;
writeln(g,d[i].id); Path(t[i])
end;
procedure Ghi;
begin
assign(g,gn); rewrite(g); writeln(g,k);
path(imax) ; close(qg);
end;
BEGIN
Doc; QSortB(l,n); XulLi; Ghi; readln;
END.

// C#

using System;
using System.IO;
using System.Collections;

/*

Doan Bao 2: Liet ke toi da cac doan
bao nhau

*
/
namespace SangTao2 {
class DoanBao2 {
static public Doan[] d; // Cac doan
static public int [] t; // Con tro truoc
static int n; // tong so doan
const string fn = "doan.inp";
const string gn = "doan.out";
static void Main(string[] args) {
Doc(); QSortB(d, 0, n - 1);
int k, imax;
Xuli (out k, out imax); Ghi(k, imax);
XemKetQua () ; Console.WriteLine("\n Fini") ;
Console.ReadLine () ;
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}
static public void Doc(): tu lam
static public void Xuli (out int cmax, out int imax) {
int [] ¢ = new int [n];
t = new int[n];
imax = 0;
for (int i = 0; i < n; ++i){
c[i] = 0; t[i] = -1;
for (int j = i-1; j >= 0; --3){
if (d[j].b <= d[i].a) break;
if (d[j].a >= d[i].a)
if (c[j] > cl[il])
{ cl[i] = c[3]1; t[i] = j; }
}
++c[i];
if (c[imax] < c[i]) imax = i;
}
cmax = c[imax];
} // XuLi
static public int SanhDoan(Doan x, Doan y): tu lam
static public void QSortB(Doan[] d, int t, int p): tu lam
static void Path(StreamWriter g, int imax) {
if (imax '= -1)
{ g.Writeline(d[imax] .id); Path(g, t[imax]); }
}
static public void Ghi (int k, int imax) {
StreamWriter g = File.CreateText(gn) ;
g.WritelLine(k); Path(g, imax); g.Close();
}
static public void XemKetQua(): xem bai trudc
}// DoanBao2
public struct Doan: tuy lam
} // SangTao2

Bai 1.7 Pha doan 1

Cho N doan thang trén truc s6 voi cdc diém dau a; va diém cudi b la nhitng sé nguyen trong khoang

~1000..1000, a; < by. Hay chi ra it nhdt K doan thing sao cho khi ddt chiing trén truc sé thi c6 thé phi kin
doan [X, Y] vdi toa do nguyén cho trudc.

DOAN. INP DOAN.OUT Dir liéu vao: tép van ban DOAN . INP: xem bai truoc
Dir liéu ra: tép van ban DOAN . OUT

5 3 Dong dau tién: s6 K, néu vé nghiém K = 0.

3 23 1 ) Tiéb theo la K sé tw nhién biéu thi chi sé cia cdc doan

1 15 3 thang phu kin doan [X, Y].

3 10 4 Thi du nay cho biét it nhat 1a 3 doan 1, 3 va 4 s& phu kin
doan [3, 23].

8 20

17 25

2 7

Thuat toan
Phwong phdp: Tham
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Sép cac doan tang theo du phai b.
k:=1; { chi s6 dau tién }
v := x; { Péu trai cua doan [x,y] }
Lap dénkhi v>y
Duyét nguoc tir N dén k
Tim doan j [a, bj] dau tién c6 dau trai < v,
Néu khong tim dwoc: v nghiém;
Néu tim duoc:
Ghi nhan doan j;
batlaiv = by;
bat lai k :=j+1;
Do phice tap: N°.

(* Pascal *)

(*

Phu doan 1
Tim it nhit K doan cé thé pha kin
doan [x,y] cho truéc

*)
program PhuDoanl;
uses crt;
const
mn = 2002; bl = #32; nl = #13#10;
fn = 'doan.inp'; gn = 'doan.out';
type
KieuDoan = record
a,b: integer;
id: integer; { Chi sbé doan }
end;
mdl = array[0..mn] of KieuDoan;
mil = array[0..mn] of integer;
var n: integer; { n - so luong doan }
d: mdl; { cac doan }
f,g: text;
t: mil;
X, y: integer; { Doan can phu }
procedure Doc;
var i: integer;
begin
assign(f,fn); reset(f); readln(f,n);
readln(f,x, y);
for i :=1 to n do
begin
readln(f,d[i] .a,d[i] .b);
d[i].id := i;
end;
close(f) ;
end;
procedure Qsort(l,r: integer): tu viét
(* ________________________________________
Duyet nguoc cac doan dls..e]
tim doan i dau tien thoa d[i].a <= x
_______________________________________ *)
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function Tim(s,e,x:
integer;

var i:
begin
Tim

integer) :

= 0;
for i

:= e downto s do

if (d[i].a <= x) then

end;

begin

Tim := i;
exit;

end;

procedure Ket(k: integer): tu viét
procedure Xuli;

integer;

var i,j,k,v: integer; { k - so doan tim duoc }
begin
v = Xx;
k :=0; t[k] := 0;
repeat
j := Tim(t[k]+1,n,Vv);

if (j = 0) then { Khong tim duoc

v o

begin Ket(0);
= d[j].b; k :=k + 1;

t[k] :=

until (v >= y);

Ket (k) ;

end;
BEGIN

{ co nghiem }

doc; gsort(l,n); =xuli;

END.

// C#

using System;
using System.IO;
using System.Collections;

/*

}

{ vo nghiem } exit;

J;

end;

* Phu Doan 1: Liet ke toi thieu cac doan
phu doan [x,y] cho truoc

*

namespace SangTao2 {
class PhuDoanl {

static public Doan[] d; // cac doan
static int n; // tong so doan
static int m;// so doan tim duoc

*/

static int[] ¢; // luu ket qua cac doan duoc chon

const string fn = "doan.inp";
const string gn = "doan.out";

static int x, y; // doan [x,y] can phu

static void Main(string[] args) {

Doc(); QSortB(d, 0, n - 1);

m = XuLi(); Ghi();

XemKetQua () ; Console.WriteLine("\n Fini ") ;

Console.ReadLine() ;

}
static public void Doc() {

int[] a = Array.ConvertAll (File.ReadAllText (fn).

Split(new chae[] {'

"S'\n',\rt, '\t
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StringSplitOptions.RemoveEmptyEntries),
new Converter<string, int>(int.Parse));
int j = 0;
n = a[j++]; // tong so doan
d = new Doan[n];
// Doc doan xy can phu
x = a[j++]; y = al[j++];
for (int i = 0; i < n; ++i, j += 2) // doc doan i
d[i] = new Doan(a[j], a[j + 1], i + 1);
} // Doc
static public int Xuli() {
c = new int [n];
int v = x; // dau trai doan [x,y]
int k = 0; // dem so doan tim duoc
int left = 0; // can trai
do {
int j = Tim(left, n - 1, v);
if (j == -1) return 0; // vo nghiem
c[k++] = j; // Tim duoc
left = j + 1;
v = d[j].b; // Chinh lai dau trai

} while (v < y);
return k;
} // XuLi
// Duyet nguoc cac doan d[s..e]
// tim doan dau tien i: d[k].a <= x
static public int Tim(int s, int e, int x) {
for (int i = e; i >= s; --i)
if (d[i].a <= x) return 1i;
return -1;
}
// Sap tang cac doan theo dau phai (b)
static public void QSortB(Doan[] d, int t, int p): tu viét
static public void Ghi() : ty viét
// Hien thi lai cac files input, output
static public void XemKetQua(): tu viét
}// PhuDoanl
public struct Doan: tuy viét
} // SangTao2

Bai 1.8 Xanh dé tim vang 1

Cho 4 loai doan thcfng son cdc mau xanh, do, tim va vang, bao g5m x doan mdu xanh méi doan dai
dx, d doan mau dé méi doan dai dd, t doan mdu tim méi doan dai dt va v doan mau vang méi doan dai dv.
Cdc doan thing ciing mau thi c6 cing chiéu dai. Hay chon méi logi mét s6 doan thdng réi xép néi nhau
theo chu vi dé thu dwoc mot hinh chit nhdt co dién tich lon nhat véi cac canh lan lwot mang cac mau tinh
theo chiéu quay cia kim dong ho la xanh, do, tim, vang. Cdc dai lwong trong bai déu la cdc s6 nguyén
duong.

XDTV1.INP | XDTV1.OUT

15 12 15120 xanh
6 21 15 4 12 3
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14 15
10 28

Q B W
o 0

oo IRSTRNE

tim

Dit liéu vao: tép van ban XDTVL . INP gom 4 dong, méi dong hai s6 nguyén dwong viét cach nhau

Dong thik nhdt: x  dx

Dong thir hai: d dd

Dong thirba: t dt

Dong thie tw: v dv

Dir liéu ra: tép van ban XDTV1 . OUT

Dong dau tién: Dién tich ciia hinh chit nhdt xanh - do - tim - vang.

Dong thit hai: 4 s6 cho biét s6 heong doan thang can chon theo méi logi mau dé ghép dwoe hinh chir
nhdt dién tich max.

Két qud trén cho biét can chon 15 doan xanh, 4 doan ds, 12 doan tim va 3 doan vang aé ghép thanh
hink chir nhdt xanh — do —tim —vang véi dién tich max la 15120 = (15*12)*(4*21) = (12*15)*(3*28).

Thuéat toan
Phwong phdp: Tham.

Ta goi mdt bo xanh - tim la mot cdp (nx,nt) trong dé nx la s6 it nhit cac doan mau xanh dit lién tiép
nhau trén dudng thang tao thanh doan AB va nt 13 s6 it nhat cac doan mau tim dat lién tiép nhau trén duong
thing tao thanh doan CD sao cho AB = CD. Ta c6 ngay nx*dx = nt*dt. D& dang tim duoc nx =
Benn(dx,dt)/dx va nt = Benn(dx,dt)/dt, trong d6 Benn(a,b) 1a ham tinh boi chung nho nhit cua hai s tyu
nhién a va b. Tuong ty ta tinh cho bd do - vang. Tiép dén ta tinh xem tdi da co thé 1y duoc bao nhiéu b
xanh - tim va bo do - vang. D& thay S6 bo xanh - tim = min(x div nx, t div nt). Tuong tu ta tinh cho by do6 -
vang.

D¢ phire tap: O(1).

(* Pascal *)

(******************************************

Xanh Do Tim Vang 1
******************************************)
program xdtvl;
uses crt;
const
fn = 'xdtvl.inp'; gn = 'xdtvl.out'; bl = #32;
var
n: longint;
f,g: text;
x,d,t,v: longint; { so doan X D T V }
dx,dd,dt,dv: longint; { cheu dai moi doan }
nx,nt,nd,nv: longint; { so doan X D T V can chon }
procedure Doc;
begin
assign(f,fn); reset(f);
readln(f,x,dx); readln(f,d,dd); readln(f,t,dt); readln(f,v,dv);
close (f) ;
end;
function Ucln(a,b: longint): longint;
var r: longint;
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begin
while (b <> 0) do
begin r := a mod b; a := b; b := r; end;
Ucln := a;
end;

function Bcnn(a,b: longint): longint;

begin Benn := a * (b div Ucln(a,b)); end;
function Min(a,b: longint): longint; tu viét
procedure Xuli;

var b, nxt, ndv: longint;

begin

b := Becnn(dx,dt) ;

nx := b div dx; { so doan xanh trong 1 bo xanh - tim }
nt := b div dt; { so doan tim trong 1 bo xanh - tim }
nxt := Min(x div nx, t div nt); { so bo xanh - tim }
nx := nxt * nx; { so doan xanh can chon }

nt := nxt * nt; { so doan tim can chon }

b := Benn(dd,dv) ;
nd := b div dd; { so doan do trong 1 bo do - wvang }

nv := b div dv; { so doan vang trong 1 bo do - wvang }
ndv := Min(d div nd, v div nv);{ so bo do vang }
nd := ndv * nd; { so doan do can chon }
nv := ndv * nv; { so doan vang can chon }
end;
procedure Ghi;
begin
assign(g,gn); rewrite(q):

writeln (g,nx*dx*nd*dd) ;{ dien tich }
writeln(g,nx,bl,nd,bl,nt,bl,nv); { so doan moi loai }
close(qg) ;

end;

BEGIN

Doc; Xuli; Ghi;

END.

// C#

using System;
using System.IO;
using System.Collections;

/*

Xanh Do Tim Vang 1
*/

namespace SangTao2 ({
class Xdtvl {

static int x, dx, d, dd, t, dt, v, dv;

static int nx, nd, nt, nv; // Dap so

const string fn = "xdtvl.inp";

const string gn = "xdtvl.out";

static void Main(string[] args) {
Doc(); XuLi(); Ghi();
XemKetQua () ; Console.WriteLine("\n Fini");
Console.ReadLine () ;
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static public void Doc() {
int[] a = Array.ConvertAll (File.ReadAllText (fn).
Split(new chae[] {' ','\n','\r','\t"'},
StringSplitOptions.RemoveEmptyEntries),
new Converter<string, int>(int.Parse));
int j = 0;
x = a[j++]; dx al[j++]; d a[j++]; dd al[j++];
t = a[j++]; dt = a[j++]; v = a[j++]; dv = a[j];
} // Doc
static public void Xuli () {
int b = Benn(dx,dt) ;
nx =b / dx; // so doan xanh trong 1 bo xanh - tim
nt = b / dt; // so doan tim trong 1 bo xanh - tim
int nxt = Min(x / nx, t / nt); // so bo xanh - tim
nx = nxt * nx; // so doan xanh can chon
nt = nxt * nt; // so doan tim can chon
b = Benn(dd,dv) ;
nd =b / dd; // so doan do trong 1 bo do - vang
nv =b / dv; // so doan vang trong 1 bo do - vang
int ndv = Min(d / nd, v / nv);// so bo do vang
nd = ndv * nd; // so doan do can chon
nv = ndv * nv; // so doan vang can chon

} // XuLi

static public int Ucln(int a, int b) {
int r;
while (b '=0) { r=a $ b; a=b; b=1r;}
return a;

}

static public int Benn(int a, int b)

{ return a* (b/Ucln(a, b)) ;}

static public int Min(int a,int b): tu viét

static public void Ghi () {
StreamWriter g = File.CreateText(gn) ;
g.WriteLine ( (nx*dx*nd*dd)); // dien tich
g.WriteLine (nx+" "+nd+" "+nt+" "+nv);//so doan moi loai
g.Close() ;

}

// Hien thi lai cac files input, output

static public void XemKetQua(): ty viét

}// Xdtvl
} // SangTao2

Bai 1.9 Xanh dé tim vang 2

Cho 4 logi doan thing son cdc mau xanh dai dx, do dai dd, tim dai dt va vang dai dv. Cac dogn
thang cung mau thi ¢o cung chiéu dai va sé heong khong han ché. Hay chon ra khéng qud N doan thdng réi
xép néi nhau theo chu vi dé thu dwoc mét hinh chit nhét cé dién tich 16m nhdt véi cdc canh lan lwgt mang
CAC MAU theo chiéu quay ciia kim dong ho la xanh, do, tim, vang. Dit lidu trong bdi déu la cdc sé nguyén
dwong.

XDTV2.INP| XDTV2.OUT Dit liéu vao: tép van ban XDTV2 . INP
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Dong thir nhat: s6 N > 0.
35 480 Dong thir hai: bon sé dx dd dt dv
32265 8 10 12 4 Dit liéu ra: tép van ban XDTV2 . OUT

tim - vang.

tich max.

Dong dau tién: Dién tich cia hinh chit nhdt xanh - dé -

Dong thir hai: 4 s cho. biét s6 lwong doan thang can
chon theo moi loai mau dé ghép dwoc hinh chir nhdt dién

Két qud trén cho biét can chon 8 doan xanh, 10 doan dé, 12 doan tim va 4 doan vang dé ghép thanh

hinh chi nhdt cé dién tich max la 480.

Thuat toan
Phwong phdp: Tham.

Tuong tu nhu bai Xanh do tim vang 1, trudc hé} ta tinh cac bo xanh - tim (nx,nt) va b6 do - vang (nd, nv).
Tiép dén ta tinh xem khi lay 1 bo xanh — tim d€ két hop v6i j bd do - vang thi thu duoc hinh chir nhat co
dién tich max 1a bao nhiéu. Luu ¥ rang i bd xanh - tim s€ gom i(nx+nt) doan thang. SO doan thang con lai

khi d6 s& 1a N — i(nx+nt). S5 nay sé tao ra dwoc j = (N — i(nx+nt)) / (nd+nv) bo do - vang.
Do phuc tap: O(n).

(* Pascal *)

(******************************************

Xanh Do Tim Vang 2
******************************************)
program xdtv2;
uses crt;
const

fn = 'xdtv2.inp'; gn = 'xdtv2.out'; bl = #32;
var

n: longint;

£f,9: text;

x,d,t,v: longint;

dx,dd,dt,dv: longint;

nx,nt,nd,nv: longint;

smax,bmax: longint;
procedure Doc: Tu viét;

function Ucln(a,b: longint): Tuw viét;
function Bcnn(a,b: longint): Tw viét;
function Min(a,b: longint): Ty viét;

1l bo xanh - tim = (sx,st) (so doan xanh, so doan tim)
sx = benn(dx,dt) div dx
st = benn(dx,dt) div dt
bxt = sx + st

procedure Xuli;

var b: longint;

bxt, bdv: longint;

s: longint;

sx,st, sd, sv: longint;
begin
b := becnn(dx,dt) ;
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sx := b div dx;
st := b div dt;
bxt := sx + st;
b := Benn(dd,dv) ;
sd := b div dd;

sv := b div dv;
bdv := sd + sv;
smax := 0; bmax := 0;
for b :=1 to ((n - bdv) div bxt) do
begin
s := (b*sx*dx)*(((n - b*bxt) div bdv) *sd*dd) ;
if (s > smax) then
begin bmax := b; smax := s; end;
end;
nx := bmax * sx; nt := bmax * st;
b = smax div (nx*dx); { Chieu dai canh Do ( = Vang) }
nd := b div dd; nv := b div dv;
end;
procedure Ghi: Tu viét;
BEGIN
Doc; XuLli; Ghi;
END.
// C#

using System;
using System.IO;
using System.Collections;

/*

Xanh Do Tim Vang 2
*/

namespace SangTao2 {
class Xdtv2 {
static int n;
static int dx, dd, dt, dv;
static int nx, nd, nt, nv; // Dap so: so luong moi loai
const string fn = "xdtvl.inp";
const string gn = "xdtvl.out";
static void Main(string[] args) {
Doc(); XuLi(); Ghi();
XemKetQua () ; Console.WriteLine("\n Fini") ;
Console.Readline () ;
}
static public void Doc() {
int[] a = Array.ConvertAll (File.ReadAllText (£fn).
Split(new chae[] {' ','\n','\z',"\t'},
StringSplitOptions.RemoveEmptyEntries),
new Converter<string, int>(int.Parse));
int j = 0;
n = a[j++]; dx = a[j++]; dd = a[j++];
dt = a[j++]; dv = a[]j];
} // Doc
static public void XuLi () ({
int b = Benn(dx,dt) ;
int sx = b / dx; // so luong doan xanh trg 1 bo XT
int st = b / dt; // so 1g doan tim trg 1 bo X-T
int sxt = sx+st; // tg so doan xanh va tim trg bo XT



Bcenn (dd,dv) ;

int sd =b / dd, sv=b / dv; // do, vang
int sdv = sd + sv;// tg so doan do va vg trg bo DV
int smax = 0; // dt max
int bxtmax = 0; // so bo XT toi da
int bb = (n-sdv)/sxt; // can tren cua cac bo XT
for (b = 1; b <= bb; ++b) { // b - so bo XT
int s = (b*sx*dx)* (((n-b*sxt)/sdv)*sd*dd);// dt
if (s > smax) { bxtmax = b; smax = s; }
}
nx = bxtmax * sx; nt = bxtmax * st;
b = smax / (nx * dx); // chieu dai canh Do = Vang

nd = b/dd; nv = b/dv;

} // Xuli
static public int Ucln(int a, int b): Tu viét;
static public int Benn(int a, int b): Tu viét;
static public int Min(int a,int b): Tu viét;
static public void Ghi(): Tu viét;
static public void XemKetQua(): Tu viét;

}// Xdtv2

} // SangTao2

Bai 1.10 Phu doan 2

Cho n doan thang <a; , bi> véi cdc diém dau a; va diém cudi b; la nhitng s6 nguyén trong khodng
—1000..1000,
a; < bj va thudéc mét trong 4 dang sau day:

[d,c] - doan dong: chira diém dau d va diém cudi c,

(d,c] - doan mé trdi: khéng chira diém dau d, chira diém cudi c,

[d,c) - doan mé phdi: chira diém dau d, khong chira diém cudi c,

(d,c) - doan mé: khdng chira diém dau d va diém cudi c.

Hay chi ra it nhat K doan thang sao cho khi ddat chiing trén truc so thi c¢é thé phii kin doan <x, y>
voi toa do nguyén cho trudc.

DOAN. INP DOAN.OUT Dir ligu vao: tép van ban DOAN . INP
Dong dau tién: sé tw nhién 1 < N <1000.
6 3 Dong thir hai: Poan Xy
(4,10 ) 1 ) Tuw dong thu ba li¢t ké cac doan, moi dong
(-2, 5) 2 co thé chira nhiéu doan, moi doan dwoc ghi tron
’ trén mot dong.
[ 5,71 1[6, 7) 6 e A,
Dit liéu ra: tép van ban DOAN . OUT
[7, 8) (8,9) . A g JE .
7 10 1 Dong dau tién: so K, néu vo nghiém K=0.
’ Tié’p {heo 1 K s6 tw nhién biéu thi chi s6 ciia
cac doan thang phui kin doan x .

Két qua trén cho biét it nhdt la 3 doan 1, 2 va 6 sé phii kin doan (4,10).
Chu y: Giita cac sb va cac ky tu trong file input ¢6 thé chira cac ddu cach.

Thuéat toan
Phwong phdp: Tham
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pé ung dung thuat toan cia bai Phu doan 1 ta dua cac doan vé cung mot dang dong béng cach chinh
lai cac ddu mé. Cu thé 1a thém/bét diém dau mo ciia mdi doan mot lugng & = 0.3 nhu sau,
[d,c] giit nguyén
(d,e] > [d + ¢, c],
[d,e) = [d, c - g],
(d,c¢) > [d+¢&, ¢ - €].

Qui tic trén kha d& hiéu. Ban hiy giai thich vi sao chon & = 0.3 ma khong chon & = 0.5?

Hai truong a va b thé hién cac diém dau va cudi mdi doan can duoc khai béo kiéu real (£loat).
Céc bién lién quan dén cac truong nay trong tha tuc xur li cling can dugc khai bao theo cac kiéu trén.

Ta doc tat ca cic doan va ghi vao mang d[0..N], trong d6 d[0] s& chtra doan x, y.

Cach doc cac doan duoc tré chure trén co so gia thiét 1a cac doan duge yiét dtng ct phép. Mai lan ta
doc métwki tu ch tur tép inpqt. Néu (ch = ‘) hoéc, (ch="[9) ﬂ,li ta gap ki ty dau doan: ta tién héph‘d(_)c mot
doan. D& doc mot doan ta lan qut doc so thur nhat, bé qua déq phay (,”) ngan céach gitra hai so roi doc so
thtr hai. Thu tuc doc mét doan két thuc khi gdp mét trong hai dau dong ngoac 14 ‘]’ hodc °)’. Can clr vao cac
déu mo va dong ngoac dau va cuéi mdi doa}n ta xac Qinh 1~uo'ng € can tl}ém hodc bét cho mdi diém dau
hodc cudi doan, duong nhién cac di€m nay can duoc bicu dién dudi dang so thuec.

D¢ phikc tap: N2,

Cha y
Ban c6 thé dung kj thugt dong dang chuyén tryc sb sang truc s6 "phong dai" gap 3 lan. Khi d6 cac
doan tuong ung s€ dugc chuyén nhu sau:
[d,e] > [3d - 1, 3c + 1],
(d,e] > [3d + 1, 3c + 11,
[d,e) > [3d - 1, 3c - 1],
(d,c) > [3d + 1, 3¢ - 1].

Tte 1a giit lai kiéu nguyén va chon € = 1. Cach lam nay c6 don gian hon trong truong hop gidi han cta d va
c la nhé.

(* Pascal *)

(*
Phu doan 2
*)

program PhuDoan2;
uses crt;
const

mn = 2002; bl = #32; nl = #13#10;

fn = 'doan.inp'; gn = 'doan.out';

MoVuong = '['; DongVuong = ']'; MoTron = '('; DongTron = ')';

NgoacMo = [MoVuong, MoTron]; NgoacDong = [DongVuong, DongTron];
ChuSo = ['0'..'9']; CongTru = ['+','-"']; eps = 0.3;
type
KieuDoan = record
a,b: real;
id: integer; { chi sé doan }
end;
mdl array[0..mn] of KieuDoan;
mil = array[0..mn] of integer;
var n: integer; { n - so luong doan }

d: mdl;
f,g: text;
t: mil;

xy: KieuDoan;
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ch: char;
k: integer; {dem so doan da doc}
Ngoac: char;
(* Doc 1 so nguyen tu input file ¥*)
function DocSo: integer;
var s,dau: integer;
begin
s := 0; dau := 1;
while not (ch in (CongTru + ChuSo)) do read(f,ch);
if (ch in CongTru) then

begin
if (ch = '-') then dau := -1;
read(£f,ch) ;
end;
while not (ch in ChuSo) do read(f,ch);
repeat
s := 10*s + ord(ch) - oxrd('0');
read(f,ch) ;
until not (ch in ChuSo);
DocSo := dau * s;
end;
procedure DocDoan;
begin

k :=k + 1; d[k].id := k; Ngoac
if (Ngoac = MoTron) then d[k].a
while (ch <> ',') do read(f,ch);
d[k] .b := DocSo;
while not(ch in NgoacDong) do read(f,ch);
if (ch = DongTron) then d[k].b := d[k].b - eps;
end;
procedure Doc;
var i: integer;

ch; d[k].a := DocSo;
d[k].a + eps;

begin
assign(f,fn); reset(f); readln(f,n); k := -1;
while (k < n) and (not eof(f)) do
begin
read (f,ch) ;
if (ch in NgoacMo) then DocDoan;
end;
close(f); xy.a := d[0].a; xy.b := d[0].b;
end;

procedure Qsort(l,r: integer): xem bai phua doan 1;
function Tim(id,ic: integer; x: real): xem bai phu doan 1;
procedure Ket(k: integer): xem bai phu doan 1;
procedure XulLi: xem bai phu doan 1;
BEGIN

Doc; Qsort(l,n); Xuli;
END.

// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 {
class PhuDoan2 { // Cac doan dong mo
static public string fn = "Doan.inp";



static public string gn = "Doan.out";

’

static public string s; // du lieu vao

static public Doan[] d; // cac doan

static public int[] c¢; // luu cac doan ket qua

static public Doan xy;

static public int n = 0; // so luong doan

static public int si; // index cho s
static int m; // so luong doan phu
const float eps = 0.3f;
static void Main(string[] args) ({
Doc(); QSortB(d, 0, n - 1);
m = Xuli(); Ghi(); XemKetQual() ;
Console.WriteLine ("\n Fini ");
Console.Readline () ;
}
static public void XemKetQua(): tu 1
static public void Doc() {
s = (File.ReadAllText(fn)) .Trim(
si = 0; n = DocSo();
xy = DocDoan(0) ;
d = new Doan[n];
for (int i = 0; i < n; ++i) d[
}
static public void Ghi(): tu lam
static public int XuLi(): tu lam
static public int Tim(int i, int j,
static public void QSortB(Doan[] d,
// doc doan tho i
static public Doan DocDoan(int i) {

Cach() ;

char mo = s[si++];

float a = DocSo();

if (mo == "(') a += eps;
float b = DocSo();
Cach() ;

char dong = s[si++];

if (dong == ')' b -= eps;

return new Doan(a, b, i);
}
// bdé qua cac diu tring
static public void Cach() ({

while (s[si]==' '||s[si]=='\n"

| Is[si]=="\t'||s[si]=="\r"'

}
static public void DenSo() {

am

);

i] = DocDoan(i+l) ;

float x): tuy lam
int t, int p): tu lam
) ++si;

while ((s[si]<'0'||s[si]>'9')&&(s[si]!'="+")

&&(s[si]'!'="'-")) ++si;
}
static public int DocSo() {
int m =0, dau = 1;

DenSo () ;
if (s[si] == '"+') ++si;
if (s[si] == '-'") { ++si; dau =
do {
m=m* 10 + s[si++] - '0';

} while (s[si] >= '0' && s[si] <= '9');

return dau*m;

-1; }

33



}
} // PhuDoan2

public struct Doan

public float a, b;

public id;

public Doan(float x1,

} // Doan
} // SangTao2

Bai 1.11 Doan r&i 2

Cho N doan thing véi cic diém dau a; va diém , cuoi bi la nhimg sé nguyén trong
khodng71000..1000, a; < b;. aLi,ét ké s6 lwong 16i da céc doan thcfng roi nhau. Hai doan dwoc xem la roi
nhau néu ching khong coé diem chung. Cdc doan c6 dang nhu trong bai Phu dogn 2.

float x2, int z)
{ a=x1; b =x2; id = z;

DOAN. INP

DOAN.OUT

8

( -2, 3) [3 , 5)
[8, 12] [13 ,15 )
(L, 9) (2, 5]
[5 ,8) [7, 15]

12734

{ // M6 ta mdét doan

// Tao doan méi

Dit liéu vao: tép van ban DOAN . INP

Dong dau tién: sé tw nhién N > 1.

Tir dong thir hai: liét ké cac doan, méi dong
cO thé chita nhiéu doan, moi doan dwoc ghi tron
trén mot dong

Dit liéu ra: tép van ban DOAN . OUT

Dong dau tién: s6 K.

Tié'p theo la K s6 tw nhién biéu thi chi sé ciia
cdc dogn thang roi nhau.

Két qua trén cho biét 6 tdi da 5 doanroinhaulal, 2,7, 3 va4.

Thuat toan

Phwong phdp: Tham.

Trude hét ta chinh lai cac dau ho gidng nhu bai trude sau dé ap dung thuat toan cua bai doan roi.
Céac diém du va cudi doan va cac bién lién quan dugc khai bao kiéu sb thuc.

D¢ phire tap: N.logN chi phi cho quick sort.

(* Pascal *)

(*

liet ke toi da cac doan thang roi nhau

program DoanRoi2;
uses crt;

*)

Té chitc dit 1liéu: xem bai Phu doan 2
function DocSo: xem bai Phu doan 2;
procedure DocDoan: xem bai Phu doan 2;

procedure Doc: xem bai Phu doan 2;
procedure Qsort(l,r:

procedure XuLi

BEGIN
Doc; Qsort(1l,n);
Xuli; Ket;

END.

integer): xem bai Phu doan 2;
xem bai Doan roi 1;
procedure Ket: xem bai Doan roi 1

’
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// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 {
class DoanRoi2 { // Cac doan dong mo
Té chitc dit 1liéu: xem bai Phua doan 2
static void Main(string[] args) ({
Doc(); QSortB(d, 0, n - 1);
XuLi(); Ghi();
XemKetQua () ;
Console.WriteLine("\n Fini ");
Console.Readline () ;
}
static public void XemKetQua(): xem bai Phu doan 2
static public void Doc(): xem bai Phu doan 2
static public void Ghi(): xem bai Doan Roi 1
static public void Xuli(): xem bai Doan roi 1
// Sap tang cac doan theo dau phai (b)
static public void QSortB(Doan[] d, int t, int p): tu lam
static public Doan DocDoan(int i): xem bai Phu doan 2
static public int DocSo(): xem bai Phu doan 2
} // DoanRoi2
public struct Doan: xem bai Phu doan 2
} // SangTao2

Bai 1.12 Ghép hinh chir nhat
Cho N doan ’thd)ng cung chiéu dai d don vi. Hay chon K doan dé ghép thanh canh cua hinh chit nhdt
co dién tich lon nhat.
Input: Hai s6 Nvad n>4.
Output: Hién thi trén man hinh
—t:Yﬁngsédbancdnchan
- a: S6 doan dat trén 1 chiéu rong
- b: 86 doan dt trén 1 chiéu dai,
- s: Dién tich max.
Thi du,
Input: N = 23, d = 2.
6

Output: 22 5 120.

Thuat toan
Dinh Iy Trong cac hinh chir nhat cing chu vi thi hinh vudng c6 dién tich 16n nhat.
Chung minh

Goi ¢ 1 chu vi ctia hinh chit nhat, a 1a chiéu rong, b 1a chiéu dai, b > a, d 1a d¢ 1éch giita chiéu dai b
va chié::u rong a. Ta cd, b =a +d va c = 2(a+a+d) = 4a + 2d, dién tich s = a(a+d). Thay gia tri a = (c—2d)/4
vao biéu thuc tinh dién tich va rit gon ta thu dugc s = c?16 — d’/4 = (C2 — 4d2)/16. Gia tri s dat max khi va
chi khi d = 0, tirc 1a khi a=b. Vay hinh chir nhét ¢ dién tich 16n nhat la ¢?/16 chinh 1a hinh vudng.

Tu dinh 1y trén ta rat ra heuristics sau day: mudn xay dyng mét hinh chit nhat c6 dién tich 16n nhét
tr mot chu vi ¢ ¢6 dinh vdi cac canh nguyén cho trude ta phai chon do 1éch gitra chiéu dai va chiéu rong
nho nhat c6 thé dugc.

Khoi tri: a=b = N div 4.
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Xét cac truong hop sb doan con thira r = N mod 4.

r=0:Dbo qua

r=1:bo qua

r=2: thém chiéu dai 1 doan, b:=b + 1;

r = 3: thém chiéu dai 1 doan,b:=b+1;

Tong quat: a= N div 4; b =a + (N mod 4) div 2;

Khi d6 dién tich s€ la: s = a*b*d*d.

Thidy,N=23,d=2:a=23divd=5b=a+(Nmod4)div2=5+(3div2)=5+1=6;
t = 2*(ath) = 2*(5+6) = 22; s = a*b*d*d = 5*6*2*2 = 120.

Do phire tap: O(1).

(* Pascal *)
(*

Chon t trong n doan de ghep duoc HCN
dien tich max

*)

program GhepChuNhat;

uses crt;

const bl = #32;

procedure ChuNhatMax(n,d: longint);

var a,b,t,s: longint;

begin
a n div 4; b := a + ((n mod 4) div 2);
t :=2 * (a + b); { tong so doan }
s :(=a *b *d * d;
writeln(t,bl,a,bl,b,bl,s);

end;
BEGIN
ChuNhatMax (23,2) ;
END.
Két qua dy kién:
22 5 6 120
// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 {
class GhepHCN ({
static void Main(string[] args) {
ChuNhatMax (23, 2) ;
Console.WriteLine("\n Fini ");
Console.ReadLine () ;
}
static public void ChuNhatMax(int n, int d){
int a=n/ 4;
int b=a + ((n % 4) / 2);
int t =2 * (a + b);
int s =a *b *d * d;
Console.WriteLine(t + " " + a + " " + b+ " " + s8);
}
} // GhepHCN
} // SangTao2
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Bai 1.13 Xanh dé
i Cho x doan thcfng mau xanh cé chiéu dai bcfng nhau la dx don vi va d doan mau dé cé chiéu dai

bang nhau la gid don vi. Hay chon nx doan xanh va nd doan do dat trén chu vi cﬁa hinh chir nhdt tao thanh
mot dwong vién dan mau (cac mau xen ké nhau) va dién tich cua hinh la Ion nhat.

Input: Bén s6 x, dx, d vadd, x >2,d >2.

Output: Hién thi trén man hinh

- nx: S6 doan xanh dwoc chon,

- nd: S6 doan dé dwoc chon,

- s: Dién tich max.

* Thi du 1 .

input: (x, dx, d, dd) = (5, 2, 7, 2) j

output: (nx, nd, s) = (5, 5, 24) | Hinh chit nhat h
* Thi du 2 ? co canh dan mau
input: (x, dx, d, dd) = (6, 2, 7, 3) P xanh - dé va dat |
output: (nx, nd, s) = (6, 6, 56) | dién tich max

* Thi du 3 - <
input: (x, dx, 4, dd) = (6, 2, 7, 2)

output: (nx, nd, s) = (6, 6, 36) x =11, dx = 1,
* Thi du 4 d =10, dd = 2
input: (x, dx, 4, dd) = (7, 2, 7, 3) nx = 10, nd = 10,
output: (nx, nd, s) = (6, 6, 56) s=7x8 = 56.

Thuat toan

D& th'c‘iy 1a dé thu duoc hinh co duong vién dan mau thi can chon s& doan xanh nx va sd doan dé nd
nhu nhau, tirc 1@ chon nx = nd = min(x, d). Khi d6 chu vi cta hinh s& gom t = nx + nd = 2nx = 2nd doan, va
do d6 t 1a mot s6 chan. Do t chan nén (t mod 4) s€ bang 0 hodc 2.

Ki hiéu a la sb dqan (tinh ca xanh va d6) can dat trén mot chiéu rong, b la s6 doan (tinh ca xanh va
do6) can dat trén mot chiéu dai cua hinh. Xét hai truong hgp dx = dd va dx # dd.

1. Truong hop thir nhét: dx = dd. Taco,a =b =tdiv 4. Néu (t mod 4 = 2). Ta thém vao chu vi mét
cap xanh do nira. Vay ta can chon:

- nx = min(x,d) doan xanh,

- nd = nx doan do,

- Dién tich max: s=a * b * dx * dx véi

a=tdiv4 lasb doan dit trén 1 chidu rong,
b =a+ ((t mod 4) div 2) 1a s6 doan dat trén 1 chiéu dai.

2. Truong hop thir hai: dx # dd. Ta thdy, dé dam bdo tinh dan mau thi a va b phai ¢ cung tinh chan
1¢. Tr do thay rang khi (t mod 4 = 2) ta phai bo qua so du, vi néu thém cho chi€u dai b 1 doan nira thi tinh
chan l¢ cua a va b s€ khac nhau. D€ y rang khi a va b cung chan thi hinh nhin dugc s& vudng va moi canh
chira ding z = a div 2 doan xanh va z doan d0. Khi d6 dién tich c6 the tinh theo cong thure: s = sqr(z * (dx +
dd)). Neu a va b cing l¢ thi s6 lugng doan xanh va s6 luong doan do trong mét canh s& hon kém nhau 1
don vi. Néu canh nay nhiéu xanh hon do thi canh k& véi canh d6 s€ nhi€u d6 hon xanh. Khi d6 dién tich s€
duoc tinh theo cong thuc

s=(z*dx+ (z+1) *dd) * (z*dd + (z+1) *dx) =(z*dx+z*dd+dd) * (z*dd + z * dx + dx)
=(z*(dx+dd)+dd) * (z* (dx + dd) + dx) =(k+dd) * (k + dx)
vaiz=adiv 2, k= (adiv 2)*(dx + dd).
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Két qua 1a can chon:

nx = min(x,d). Chu vi 2*nx phai 1a bdi cua 4, tirc 1a nx phai chan. Néu nx 1é thi dat lai nx := nx — 1.

nd = nx;
tong cong t = nx + nd doan, trong d6
Sb doan dit trén 1 chiéu rong: a = t div 4,
S6 doan dat trén 1 chiéu dai: b = a,
- Dién tich max: (k+dd) * (k+dx), k = (a div 2)*(dx+dd).
Do phiee tap: O(1).

(* Pascal *)

program XanhDo;

uses crt;

const bl = #32;

function Min(a,b: longint): tu viét
procedure XD (x,dx,d,dd: longint);
var a,b,nx,nd,k,t,s: longint;

begin
if (dx = dd) then
begin
nx := Min(x,d); nd := nx; t := nx + nd;

a := t div 4;
b :=a + ((t mod 4) div 2); s := a * b * dx * dx

end
else { dx <> dd }
begin
nx := Min(x,d);
if (nx mod 2 > 0) then nx := nx - 1;
nd :=nx; t :=nx + nd; a := t div 4; b := a;
k := (a div 2) * (dx + dd);
if (0dd(a)) then s := (k + dx) * (k + dd)
else s = k*k;
end;
writeln(nx,bl,nd,bl,s);
end;
BEGIN
XD(7, 2, 7, 3);
END.
// C#

using System;

using System.IO;

using System.Collections;

namespace SangTao2 ({

class XanhDo {
static void Main(string[] args) {

XD(11, 1, 9, 2);
Console.WriteLine("\n Fini ");
Console.ReadLine () ;

}

static public void XD(int x, int dx, int d, int dd){
int nx = Min(x,d); // so luong doan xanh can chon

int nd; // so luong doan do can chon
int t; // tong so: nx + nd
int a,b; // chieu rong, dai tinh theo so doan
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int s; // dien tich max
if (dx == dd) {
nd = nx; t = nx + nd;
a=t/ 4; b =a+((t % 4)/2);
s = a*b*dx*dx;
} else {
if (nx $ 2 > 0) --nx;
nd = nx; t =nx+nd; b =a =t / 4;
int k = (a/2)*(dx+dd) ;
s =(a%$2=0) ? k * k : (k+tdx)*(k+dd) ;
}
Console.WriteLine("\n " + nx + " " + nd + " " + s);
}
static public int Min(int a,int b): tu viét
} // XanhDo
} // SangTao2

Bai 1.14 Xép doan

Cho N doan thcfng trén truc $6 véi cde diém dau x; \& nhitng s6 nguyén trong khoang —1000..1000
va do dai d; la nhitng so nguyén dwong trong khoang 1..1000, i = 1..N. Tinh tong chiéu dai cac doan do
phii trén truc so.

DOAN . INP OUTPUT Dit liéu vdo: tép vin ban DOBN . INP
Dong dau tién: sé tw nhién 1 < N <1000.
5 28 ) Dong thir i trong N dong tié:p theo, m6~i7 dong chira hai
35 SO nguyén ai d; cdch nhau qua dau cach, biéu thi diém dau
11 3 va chiéu dai cua doan thir i, i = 1..N.
Dit lieu ra: hién thi trén man hinh téng chiéu dai t cdc
-20 4 doan phui trén truc so.
-12 8
25

Thuéat toan

Phwong phdp: tham.
Sép tang cac doan theo diém dau x.

i Ta dung ki hi€u [x,y] biéu dién cho doan thing c6 diém dau x va diém cudi y, x:d biéu dién cho doan
thang c6 diém dau x va chiéu dai d. Ta dinh Vnghia mot lan }a doan tao b(?i cac doan giao nhau liejn tiép. Hai
doan [a,b] va [c,d] duoc goi 1a giao nhau néu ching c¢6 diém chung. Diéu kién nay c¢6 nghia diém dau cta
doan nay nam trong doan thi hai, tirc 1a a < ¢ < b hodc ¢ <a < d. Do cic doan di duoc sip ting theo diém
dau x nén’hai doan x;:d; va x;:d; s& giao nhau khi va chi khi x; <x; + d;. P& y rang X; + d; la diém cudi cla
doan i. Neu hai doan i va j giao nhau thi ta hop chung thanh mot doan [a,b] véia =x; vab = max(x; + d;,
x*+d)). Két hop cac doan giao nhau lién tiep den mirc t6i da ta thu duge mot lan goi la lan t6i dai [a,b] co
chiéudaib — a.

Ta khoi tri lan [a, b] b?mg doan dau tién x;:dy, cu thé 1a a := Xy, b ;= x;+d; (=a+dy).
Vi mdi doan i 1= 2..N ta xét:
‘ - Néu doan i giao v&i lan [a,b], tirc 1a X; < b thi ta hop doan i véi lan dé tao ra lan mdéi [a,b]
bang cach chinh b := max(b, x; + d;) .

o - Néu doan i khong giao v6i lan [a,b] thi ta cong tich liy chidu dai cua lan [a,b] hién c6 vao
bién tong t roi sinh ra lan mai tir doan i.

t:=t+(b-a);
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a:=xi;b:=a+d;

Sau khi két thuc duyét cac doan ta cong ndt 1an cudi cung vao tong t bang thao tac t :=t + (b — a).

D phie tap: O(N.logN) — chi phi cho sip xép Qsort.

(* Pascal *)

(**************************************

Xep doan
KKK KKKKKK KKK KKK KKK KKK KKK KKK Kk kKK Kk k)
program XepDoan;
uses crt;
const
bl = #32; £fn = 'DOAN.INP'; mn = 1001;
type KieuDoan = record x: integer; d: integer; end;
mdl = array[0..mn] of KieuDoan;
var c¢: mdl; { chua cac doan }
n: integer;
f: text;
procedure Doc;
var i: integer;

begin
assign(f,fn); reset(f); readln(f,n);
for i := 1 to n do readln(f,c[i] .x,c[i].d);
close (f) ;

end;

(* _________________________________

Sap tang cac doan theo
diem dau x

procedure Qsort(t,p: integer): tu viét;
function max(a,b: integer): tu viét
function Tong: longint;
var t: longint; { tong do dai }

a, b: integer; { lan [a, b] }

i: integer;

begin
t :=0;
a := c[l].x; b :=a + c[1l].d; { Khoi tri lan }
for i := 2 to n do
if (c[i].x <= Db) then b := max(b,c[i].x + c[i].d)
else
begin
t =t + (b - a);
a := c[i].x; b (= a + c[i].d;
end;
Tong := t + (b - a);
end;
BEGIN
Doc; Qsort(l,n); writeln(Tong);
END.
// C#

using System;

using System.IO;

using System.Collections;
namespace SangTao2 {

40



class XepDoan {
const string fn = "doan.inp";
const string gn = "doan.out";
static public int n; // so luong doan
static public Doan[] c¢; // cac doan
static void Main(string[] args) ({
Doc(); QSort(0, n - 1);
Console.WriteLine("\n \n Dap so: "+CoverSum()) ;
Console.WriteLine ("\n Fini ");
Console.ReadLine () ;
}
static public void Doc(): tu viét
static public int CoverSum() {
int a = ¢[0].x, b =a + ¢c[0].d, t =0;
for (int i = 1; i < n; ++i)
if (c[i]l].x <= Db) b = Max(b, c[i].x + c[i].d);
else { t += (b-a); a = c[i].x; b = a+c[i].d; }
return t + (b - a);
}
static public int Max(int a, int b): tu viét
// Sap cac doan tang theo diem dau x
static public void QSort(int s, int e): tu viét
} // XepDoan
public struct Doan: ty viét
} // SangTao2

Bai 1.15 Cac hinh chir nhat
ACM

Trén mdtphcjng toa do cho Nhinh‘chir nhét, (HC;N) c6 dién tich khac 0 va cz)" cac canh song song voi
cac truc toa do. Moi HCN dugc mé ta bang bé bon so nguyén (x1,Y1) Va (Xo,Y2) biéu thi toa do nguyén ciia
hai dinh doi dién.

Yéu cau: xdc dinh dién tich phan mat phang bi cdc HCN phil.

HCN. INP HCN.OUT Dir liéu vao: tép van ban HCN . INP
Dong dau tién: s6 tw nhién 1 < N <1000.
5 35 ) Dong thir i trong N dong tiép theo, méi dong chira 4
002 4 SO nguyén xi, Y1, X, Yo cach nhau qua dau cach.
1246 Dit liéu ra: tép van ban HCN.OUT chira téng don vi
dién tich trén mat phang bi cac HCN phu.
5337
4165
7390

Thuéat toan
Phuwong phdap: Tham.
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1. Poc dur liéu va chinh lai cac toa d0 sao cho
x1 < x2 va y1 < y2. Piéu nay c6 nghia 14 ta qui u6c moi HCN
ABCD déu duoc xac dinh qua 2 dinh dbi dién D (dinh Tay-Nam)
va B (dinh Péng-Bac): D(x1, y1), B(x2, y2). 1

Khi doc dit liéu ta dong thoi lwoc bét cac gia tri y tring C
lap va sap cac gid tri y; VA Yy, theo chiéu ting dé ghi vao mot
mang y[1..m]. Nhu vdy, gié tri 16n nhit cia m 1 2n. Ta goi phan
mit phang gi6i han boi hai duong thang song song véi truc hoanh va cat truc tung tai diém y[i] va y[i+1] la
bang i. Ta c6 m-1 bang ma sd tu 1 dén m—1. Bang dau tién c6 mad s6 1 nam giira hai duong y[1] va y[2],
bang cudi cung c6 ma 50 m-1 nam gitra hai duong y[m-1] va y[m]. Nhiém vu con lai 1a tinh di¢n tich bi
phu trén moi bang Tong s6 dién tich bi phu cua cac bang s& 1a dap s cho bai toan.

X1 X2

2. Talai sap cac HCN theo chiéu tang cua toa d¢ x1.

3. Véi mbi HCN h(x1, y1, X2, y2) ta xét cac bang i trong khoang tir y1 dén y2. Véi bang i gia st ta
da biét phan bi cac HCN 1..(h—1) phii trén bang nay. Ta ki hiéu s[i] va e[i] 1a gi¢i han hoanh db trai va phai
ctia phan dang bi phu trén bang i. Dién tich hién bi phu trén bang i s€ 1a: (y[i+1]-y[i])*(e[i] - s[i]), trong d6
y[i+1] - ﬂﬂbcmmumgmmbmglTaumchﬂﬂmpmmbumunmgbmglkmxﬂﬂwmHCNh&lyl
X2, y2). Dé thay, néu X1 nam gitra s[i] va e[i] thi ta can chinh lai e[i] theo cong thirc e[i] := max(e[i], X2).
Nguoc lai, néu x1 > e[i] thi ta két thic lan (s[i],e[i]) niy nhu sau: Tinh dién tich lan ndy va dwa vao bién
tich Ity dién tich dt sau d6 dat lai can s[i] := x1; e[i] := x2.

Do cac hoanh do yl vay2 duoc sép tang nén ta co thé goi thd tuc tim kiém nhj phéan BinSearch dé
xac dinh bang chira y1.

D§ phikc tap: Céc thuit toan sap xép va chén doi hoi ti da N, Thu tyc xir 1i xét mdi HCN 1 1an va
duyét 2n bang. Téng hop: N2

(* Pascal *)
R T e e Ty
Cac hinh chu nhat

*********************************************)

program HinhChuNhat;
uses crt;
const mn 2001; fn = 'HCN.INP'; gn = 'HCN.OUT';
bl #32; nl = #13#10;
type CN = record
x1, yl: integer;
x2, y2: integer;
end;
mcnl = array[0..mn] of CN;
mil = array[0..mn] of integer;

var
n,m: integer; { n - so HCN, m - so lan }
h: mecnl; { cac HCN }
y: mil; { ranh gioi cac lan }
s, e: mil; { Cac diem dau va cuoi cua bang }
f,g: text;
dt: Longint;
function Max(a,b: integer): tu viét

procedure Chinh(var a,b: integer);
var c: integer;
begin
if (a > b) then begin c¢ := a; a :=b; b := ¢c; end;
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function BinSearch(v: integer): integer;
var d,c,t: integer;
begin

d :=1; c :=m;

while (d < c¢) do

begin
t := (d + ¢) div 2;
if (y[t] < v) then d :=t + 1
else ¢c = t;
end;
BinSearch := d;
end;

Xen them v vao day
da sap tang y[1l..m]

procedure Insert(v: integer);
var d: integer;
begin
if (m = 0) then { danh sach rong }
begin m :=m + 1; y[m] := v; exit; end;
d := BinSearch (v);
if (y[d] = v) then exit; { da co trong danh sach }
if (y[d] < v) then begin m :=m + 1; y[m] := v; exit; end;
move (y[d], y[d+1l],sizeof (integer) * (m-d+1)) ;
y[d] :=v; m:=m+ 1;
end;

Doc du lieu va sap theo Y
luoc bot cac Y bang nhau

procedure Doc;
var i: integer;
begin
assign(f,fn); reset(f); readln(f,n); m := 0;
for i :=1 to n do
begin
readln(f,h[i] .x1,h[i] .y1,h[i].x2,h[i] .y2);
Chinh(h[i] .x1, h[i].x2); Chinh(h[i].yl, h[i].y2);
insert (h[i] .y1l); insert(h[i].y2);
end;
close (f) ;
end;
procedure SortByXl(d,c: integer) ;
var i,j,m: integer;
v: CN;
begin
i:=d; j :=¢c;
m := h[(i+j) div 2] .x1;
while (i <= j) do
begin
while (h[i].x1] < m) do i
while (m < h[j].x1) do j
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if (i <= j) then

begin
v := h[i]; h[i] := h[j]; h[]] := v;
ix=3i+1;3:=3-1;
end;
end;

if (d < j) then SortByX1l(d,j):
if (i < c) then SortByXl(i,c):;
end;

Xet HCN d, tinh tung phan
phu trong moi lan

procedure Hinh(x1l, x2, yl, y2: integer);
var i: integer;

begin
{ Tim xuat hien cua yl trong cac lan }
i := BinSearch(yl);
while (y[i] < y2) do
begin
if (x1 <= e[i]) then
e[i] := Max(e[i], x2)
else
begin
dt := dt + (e[i] - s[i]) * (y[i+1l] - yI[il)’
s[i] := x1; e[i] := x2;
end;
i:=1i4+1;
end;
end;

procedure Xuli;
var d: integer;

begin
{ Khoi tri }
dt := 0;
for d := 1 to m-1 do
begin s[d] := -maxint; e[d] := s[d]; end;

{ Duyet cac HCN }
for d :=1 to n do
Hinh (h[d] .x1, h[d].x2, h[d].yl, h[d].y2);
{ Tong hop ket qua }
for d :=1 to m-1 do

dt :=dt + (e[d] - s[d]) * (y[d+l] - yI[d])’
end;
procedure Ghi;
begin

assign(g,gn); rewrite(g); writeln(g,dt); close(g)
end;
BEGIN

Doc; SortByX1(1l,n); XulLi; Ghi;
END.

// C#

using System;
using System.IO;
using System.Collections;
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namespace SangTao2 ({
class Hcn {
const string fn = "hcn.inp";
const string gn = "hcn.out";
static public int n,m; // n - so luong HCN; m - so bang
static public HCN[] c;
static public int dt; // tong dien tich
static public int[] y;
static void Main(string[] args) {
Doc(); QSortByx1(0, n - 1);
Xuli(); Ghi(); XemKetQuaf();
Console.WriteLine("\n Fini ");
Console.ReadLline () ;
}
static public void Ghi ()
{ File.WriteAllText (gn,dt.ToString()), }
static public void XemKetQua(): tu viét
static public void Xuli () {
dt = 0; // tong dien tich
int[] s = new int[m]; // diem dau cac bang
int [] e = new int [m]; // diem cuoi cac bang
for (int i = 0; i < m; ++1i)
s[i] = e[i] = int.MinValue;
// Duyet cac HCN
for (int i = 0; i < n; ++i) { // %xu 1li HCN i
int sj = BinSearch(c[i].yl);
int ej = BinSearch(c[i].y2);
for (int j = sj; j < ej; ++3j){ // xet bang j
if (c[il.x1 <= e[j]) e[j] = Max(e[j], c[il.x2);
else {
dt += (e[j] - s[31) *(y[3+11-y[3l);
s[j] = c[i].x1; e[]j] = c[i].x2;

}
}
// Tong hop ket qua
intml =m - 1;
for (int j = 0; j < ml; ++j)
dt += (e[3j] - s[31)*(y[3+11-yI[jl):
}
static public int Max(int a, int b): tu viét
static public void Doc() {
int[] v =
Array.ConvertAll (((File.ReadAllText (fn))) .Split(
new chae[] { ' ', '\t', '"\r', '\n' },
StringSplitOptions.RemoveEmptyEntries),
new Converter<string, int>(int.Parse));
int j = 0; n = v[]j];
c = new HCN[n];
int dx, dy, bx, by, t;
m=0;
y = new int[2*n];
for (int i = 0; i < n; ++i, j += 4) {
dx = v[j + 1]; dy = v[j + 2];
bx = v[j + 3]; by = v[] + 4];
if (dx > bx) { t = dx; dx = bx; bx
if (dy > by) { t = dy; dy = by; by

ot
—
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c[i] = new HCN(dx, dy, bx, by):;
Insert(dy); Insert(by);
}
}
// Tim nhi phan gia tri v trong y[0..m-1]
static public int BinSearch(int v) {
int left = 0, right = m-1, midle;
while (left < right) {
midle = (left + right)/2;
if (y[midle] < v) left = midle + 1;
else right = midle;
}
return left;
}
// Xen toa do v vao danh sach cac lan y
static public void Insert(int v) {

if (m == 0) { y[m++] = v; return; }
int i = BinSearch(v);
if (y[i] == v) return;

if (y[i] < v) { y[m++] = v; return; }
Array.Copy(y, i, vy, i + 1, m - i);
y[i] = v; ++m;
}
// Sap cac HCN tang theo x1
static public void QSortByxl (int s, int e) {
int i =s, j=e, m=c[(i + J) / 2].x1;
HCN t;
while (i <= j) {
while (c[i].x1 < m) ++i;
while (c[j].-x1 > m) --3j;
if (i <= 3) {
t = cl[i]; cl[i] = c[j]; cl3] = t;
++i; --3j;
}
}
if (s < j) QSortByxl(s, 3J):
if (i < e) QSortByxl(i, e);
}
} // Hen
public struct HCN ({
public int x1,yl,x2,y2;
public HCN(int dx, int dy, int bx, int by)
{ x1 = dx; yl = dy; x2 = bx; y2 = by; }
}
} // SangTao2

Bai 1.16 Cac tam giac vudng can
ACM
Trén mat pﬁdﬁg toa do cho N tam gidc vuong can, hai canh goc vuong song song voi hai truc toa
do, canh huyén nam o bén phai tam giac. Cu thé la néu ki hiéu tam giac la ABC thi ta qui dinh dinh A la
dinh goc vuong, canh goc vuong AB song song voi truc hoanh ox, canh géc vuong AC song song voi truc
tung oy, AB = AC = d. Moi tam giac duoc mo ta bang by ba so nguyén x, y, d trong do (x.y) la toa do
nguyén cua dinh A, d la chiéu dai canh goc vuong.
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TAMGIAC.INP |TAMGIAC.OUT




5 16.50
6 0 3
103
213
A
y c 41 2
4 5 2
A B
0 X

Yéu cau: Tinh dién tich do cdc tam gidc phii trén mdt phang toa do.

Dir ligu vao: text file TAMGIAC . INP

Dong dau tién: sé tw nhién N trong khodng 2 .. 1000.

N dong tiép theo: méi dong 3 s6 x y d cdch nhau qua ddu cach, x va y bién thién trong khodng
—-1000..1000, d trong khodang 1..1000.

Dit liéu ra: text file TAMGIAC . OUT chita mot sé thue duy nhat S la dién tich bi cdc tam gide phii
trén mdt phang toa do.

Thuat toan

Tuong tu nhu bai Cac Hinh chit nhat. Vi modi tam giac (x,
y, d) ta tao ra hai duong song song véi truc hoanh va cit truc tung
T M =) R tai cac diém y va y+d, cu thé 1a mot duong chira canh day va mot
duong di qua dinh cta tam giac. Cac duong thang nay s€ tao ra cic
bing. V&i mdi tam giac (TG) ta ciing xét tuong tu nhu HCN, nghia
Q 1a xét cac bang chira trong TG d6. Bién dién tich dt dugc khai bao
kiéu float vi cac hinh trong bang j s& 1a hinh thang c6 day 16n 1a
e[j]-s[j], day nho bang day 16n — h, h 1a chidu cao: h = y[j+1]-y[j]
= d6 rong ciia bang. Khi chuyén tir bang j 1én bing j+1 ta phai
chinh lai dau phai x2 ctia canh day TG thanh x2 — h vi TG luc nay sé& ngan lai. Khi tinh phan giao nhau ta
con phai trir di dién tich ciia TG nam ngoai phan giao dé. Hinh v& cho ta thay khi xét tam gidc XYV va
bang gidi han trong 2 dudng thang TM va SE, thi lan (S, E) s& duoc mo rong thanh lan (S, V). Dién tich
trudc do cia lan SE chinh 1a dién tich hinh thang vuong TMES, nay lan (S,V) c6 dién tich cua hinh thang
vudng TRVS. Nhu vdy ta da tinh doi ra phan dién tich tam giac MPQ. D& dang xé4c dinh dugc dién tich z
clia tam giac vudng can nay: Pat k = MP = PQ, ta c6 z = k%/2.Ta xac dinh k nhu sau. k=MP = TP - TM =
SX-TM = x—e[j]-h), trong d6 h 1a chiéu rong cua bang j dang xét, h = y[j+1]-y[j], e[j] 1a diém cudi cua
lan dang xét, x 1a hoanh d6 cta dinh goc vudng trong tam giac XYV dang xét.

D¢ phikc tap: N°.

(* Pascal *)

(**********************************************

Cac tam giac vuong can
*********************************************)

program TamGiacVuongCan;
uses crt;
const mn = 2001; bl = #32; nl = #13#10;

47



fn = 'TamGiac.inp'; gn = 'TamGiac.out';
type TG = record
X,y: integer;
d: integer;
end;
mtgl = array[0..mn] of TG;

mil = array[0..mn] of integer;
mrl = array[0..mn] of real;
var
n,m: integer; { n - so tam giac }
y: mil; { m - so diem y, max(m) = 2n }
t: mtgl;
f,g: text;
dt: real; // tong dien tich
(Koo e e e e e

To chuc du lieu cho Bang i
s[i], e[i] - can trai va phai cua Bang

s, e: mil;
function Max(a,b: integer): tu viét

Xen them v vao day
da sap tang y[1l..m]
______________________________ *)
procedure Insert(v: integer); tu viét
procedure Doc;
var i: integer;

begin
assign(f,fn); reset(f); readln(f,n);
m := 0;
for i := 1 to n do
begin

readln(f,t[i] .x,t[1].y,t[i].d);
Insert(t[i].y); Insert(t[i].y + t[i].d):;
end;
close (f) ;
end;
{ Sap cac TG tang theo x }
procedure SortByX(d,c: integer); tu viét
{ Tim nhi phan v trong y[l..m] }
function BinSearch(v: integer): integer; tu viét

Xet hinh Tam giac h: tinh cac o
hinh h phu tren cac Bang

procedure Hinh(xl,yl,d: integer);
var i,y2,x2,h,k: integer;
begin
{ Tim xuat hien cua toa do yl trong cac lan }
i := BinSearch(yl);
x2 :=x1 +d; y2 :=yl + d;
while (y[i] < y2) do
begin
h :=y[i + 1] - y[i];
if (x1 <= e[i]) then
begin
k := x1 - (e[i] - h); e[i] := Max(e[i], x2);
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if (k > 0) then dt := dt - (real(k * k) / 2);

end
else
begin
if (e[i] > s[i]) then
dt :=dt + h * (2 * (e[i] - s[i]) - h) / 2;
s[i] := x1; e[i] := x2;
end;
i::=1i+1; x2 :=x2 - h;
end;

end;
procedure Xuli;
var i, h: integer;

begin
for i :=1 to m do
begin s[i] := -maxint; e[i] := s[i]; end;
dt :=0.0;
{ Duyet cac TG }
for i := 1 to n do Hinh(t[i] .x,t[i].y,t[i].d);
{ Tong hop ket qua }
for i :=1 to m-1 do
begin
h := y[i + 1] - y[il;
if (e[i] > s[i]) then
dt :=dt + h * (2 * (e[i] - s[i]) - h) / 2;
end;
end;
procedure Ghi;
begin

assign(g,gn); rewrite(g); writeln(g,dt:0:2); close(qg)
end;
BEGIN

Doc; SortByX(1l,n); XuLi; Ghi;
END.

// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 {
class TamGiac {
const string fn = "TamGiac.inp";
const string gn = "TamGiac.out";
static public int n, m; // n - so luong HCN; m - so bang
static public TG[] c;
static public float dt; // tong dien tich
static public int[] y;
static void Main(string[] args) {
Doc(); QSortByx1(0, n - 1); XulLi();
Ghi () ; XemKetQua() ;
Console.WriteLine("\n Fini "); Console.ReadLine() ;
}
static public void Ghi(): tu viét
static public void XemKetQua(): tu viét
static public void XuLi() ({
dt = OF;
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int[] s = new int[m];
int[] e = new int[m];

for

(int 1 = 0; i < m; ++i)
s[i] = e[i] = int.MinValue;

// Duyet cac TG c[i]

for

(int i = 0; i < n; ++i) {
int x2 c[i] .x1+c[i].d; // dau phai cua canh day
int sj = BinSearch(c[i].yl);
int ej = BinSearch(c[i].yl + c[i].d);
for (int j = sj; j < ej; ++j) {
// xet bang j
int h = y[j + 1] - y[j]l; // do rong cua bang j
if (c[il.x1 <= e[j1) {
int k = c[i].x1 - (e[j] - h);
if (k > 0) dt -= (float) (k * k) / 2;
e[j] = Max(e[]j], x2);

}
else {
if (e[3j] > s[3j])
dt += (float) (2*(e[j]l-s[j]1)-h)*h/2;
s[j] = c[i].x1; e[]j] = x2;
}
x2 -= h;
} // xong bang j

} // xong TG i
// Tong hop ket qua

int
for

}

ml=m-1;
(int j = 0; j < ml; ++j) {
int h = y[j+1]-y[j]l; // do rong cua bang
if (e[3] > s[jl)
dt += (float) (2*(e[j]l-s[jl)-h)* h/2;

static public int Max(int a, int b): tu viét
static public void Doc() {

int

[1] v=

Array.ConvertAll (((File.ReadAllText(£fn))) .Split(

int
c=

8
I

}

// Tim
static
// Xen
static
// Sap
static

new char[] { " ', '\t', '\r', '"\mn' },
StringSplitOptions.RemoveEmptyEntries),
new Converter<string, int>(int.Parse));

j =0; n=v[]j]l;

new TG[n];

0;

= new int[2 * n];

(int 1 = 0; i < n; ++i, j += 3) {
Insert(v[j + 2]); Insert(v[j + 2] + v[j + 3]);
c[i] = new TG(v[]j + 11, v[j + 2], vI[j + 3]):

nhi phan gia tri v trong y[0..m-1]

public int BinSearch(int v): tu viét

toa do v vao danh sach cac lan y

public void Insert(int v): tu viét

cac TG tang theo x1

public void QSortByxl (int s, int e): tu viét

} // TamGiac
public struct TG {

public

int x1, y1, d;
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public TG(int dx, int dy, int dd)
{ x1 =dx; yl =dy; d = dd; }
}
} // SangTao2
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Chwong 2

Cac ham Next

Trong hau ,hé’t cac bai cia Chwong, khi trinh bay tham bién kiéu mang trong cac ham va thi tuc ta
gid thiet la cdac kiéu nay da dwoc khai bao truée. Thi du, kieu mang nguyén mét chiéu dwoc khai bao nhw
sau:

(* Pascal *) type mil = array[0..MN] of integer;
trong d6 MN la hang s6 dii I6n cho kich thuée méi bai todn, thi du

const MN = 2000;

Trong C# mdng dgc khai bdo triee tiép hodc théng qua class, thi du,

int [] a = new int [2000];

Class Array { .. };

Ty theo bai todn va ngoén ngiv ldp trinh di chon, ta c6 thé hodc khéng sir dung phan tir ddu tién va
cudi ciing ciia mang. Nhie v@y, mdng x gom n phan tie s€ dwoc ki hiéu la x[1..n] trong Pascal hodc x[0..n—1]
trong C#. Trong Pascal khai bao tham bién kiéu var (truyéen theo bien hay dia chi) cho mang thi thu tuc sé
dige goi nhanh hon, trong C# cdc mang diegc ngam dinh la truyén theo bién / dia chi.

Bai 2.1 S6 sat sau cung dd cao

Chiéu dai cua mot $6 tir nhién la s6 chit s6 ciia s6 d6. P cao cua mot $6 ti nhién la tong cdc chir s6
cia s6 d6. Cho s6 tw nhién x ghi trong hé dém b, ¢é chiéu dai N. Tim s6 tw nhién y sdt sau x c6 ciing chiéu
dai, ciing dg cao va cing hé dém véi x.

DOCAO. INP DOCAO.OUT Dir liéu vao: tép van ban DOCAO . INP

Dong dau tién: hai s6 tw nhién b va N cdch nhau qua
ddu cdch, 2 <b <100, 2 <N <1000.

Dong thit hai: s6 x véi cdc chit sé ghi cach nhau qua
dau cach.

10 5 1
23990 240809

Dir liéu ra: tép van ban DOCAO .OUT
Dong dau tién: ghi 1 néu c6 nghiém, 0: néu vé nghiém.

Dong thit hai: s6 y véi cdc chit sé ghi cdch nhau qua dau cdch.

Thuat toan

Do cao ciia sé x s& khong ddi néu ta ddng thoi ting va giam hai chit s6 cia x cing mot don vi. Ta
duyét 1an luot cac chit so clia x tir phdi qua trai, trwde hét tim chit s6 X; > 0 dau tién dé co thé giam 1 don
vi. Tiép dén ta duyét tiép tir j—1 qua trai tim mot chir s6 x; < (b—1) dau tén sau j d€ co thé tdng thém 1 don
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V1. Néu khong tim duoc x; hodc x; thi x khong c6 $6 sat sau. Néu tim duoc déng thoi hai chit s6 Xj Va X; nhu
trén thi ta stra x nhu sau:

e Giam x; 1 don vi,

e Tang thém x; 1 don vi,

e Latlai doan x[i+1..n].

Véi thi du x[1..5] = (2,3,9,9,0) trong hé dém thap phan (b = 10) ta tim dugc j =4, x[j]=9,1=2, x[i]
= 3. Sau khi giam x[4] va tang x[2] 1 don vi ta thu d}rqsz x[1..5] = (2,4,9,8,0). SO nay con lon, ncu 1at lai
doan x[3..5] s€ thu dugc x[1..5] = (2,4,0,8,9). Day 1a s6 can tim.

Vi sao lai lam nhu vay? Giai thich diéu nay kha dé néu dé y rang x[j+1..n] chira toan 0 (chir s6 nho
nhat trong h¢ dém b) va x[i+1..j—1] chira toan (b—1) (chit s0 16n nhat trong h¢ dém b). Tir d6 suy ra rang
doan x[i+1..n] dugc sap tang. Lat lai doan d6 ta sé& thu duoc dﬁy cac chir $0 giérr} dan. Vi x[i] da dugc thém
1 don vi nén no6 16n hon s6 ban dau. Khi 14t lai ta s€ thu duoc s0 st sau sO ban dau.

Ham Next dudi day bién doi truc tiép x[1..n] dé thu dugc s sat sau. Ta sir dung phan tir x[0] = b
lam giéi han cho qua trinh duyét nguoc. Phan tr x[0] nay dwoc goi 1a linh Canh N6 ¢6 nhi¢m vu lam cho
vong lap dung mot cach tu nhién ma khong can phai kiém tra gi6i han chi s6 ctia mang (rang check).

Do phtc tap: ¢d N, do mdi chir s6 cuia x duge tham va xur li khong qua 2 lan.

(* Pascal *)

function Next(var x: mil; n,b: integer): Boolean;
var i,j,t,bl: integer;

begin
Next := FALSE;
x[0] :=Db; j := n;
while (x[j] = 0) do j :=3j - 1;

if (j = 0) then exit; { ko co so sat sau }
i:==3j-1;Db1l :=b -1 ;
while (x[i] = bl) do i :=1i - 1;

if (i = 0) then exit; { Ko co so sat sau }
x[j] := x[3] - 1; x[i] := x[i] + 1;
i:=1i+1; 3 :=n;

{ Lat doan x[i..n] }
while (i < j) do

begin
t = x[i]; x[i] := x[]J]; x[]J] := t;
ix=1i+1; 3 :=3-1;
end;
Next := TRUE;
end;
// C#

static bool Next(int[] x, int n, int b) {
int i, j , bl =b - 1;
for (j =n-1; j >= 0; --3j)
if (x[j] > 0) break;
if (j < 0) return false;
for (i =3 -1; i >=0; --i)
if (x[i] < bl) break;
if (i < 0) return false;
--x[j]; ++x[i];
++i; j =n - 1;
int t;
while (i < j) {
t = x[i]; x[i] = x[3]; =x[]j] = t;
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++i; --3;
}

return true;

}

Bai 2.2 Sé sat sau cung chir s

Cho 6 tir nhién x chiéu dai N. Héy doi ché cdc chit s6 ciia x dé thu dirge s6 y sdt sau 6 x.

NXT.INP NXT.OUT Dir li¢u vao: tép van ban NXT .INP

Dong dau tién: sé tw nhién N, 2 <N <1000.
6 1 Dong thit hai: 6 x

239521 251239 Dir liéu ra: tép van ban NXT .OUT

Dong dau tién: ghi 1 néu c¢é nghiém, 0: néu vé
nghiém. Dong thir hai: so y.

Thuéat toan

Trude hét dé ¥ raing mudn thu duge sd sat sau ctia x thi ta phai sira cac chit s6 & hang thip nhét co
thé cia x, do do thuét todn s& duyét cac chir s ctia x tir phai qua trai. Ta s¢ tim hai chir s6 x; va X; dau tién
cua x tinh tr phai qua trai thoa cac dicu kién sau:

Thuén thé phai nhét: x; < Xj, 1 <1 <] < N:x; dimg trude x; va nhé hon x;.

) Néu khong tim duoc hai chir sd nhu vay tuc 1a x[1..n] 1a ddy dugc sip giam dan thi moi hoan vi cac
chir s0 cua x khong thé cho ra s6 1on hon x: bai toan vo nghiém.

Néu tim duwoc mot thuan thé phai nhét (x;, Xj) nhu trén thi ta stra x nhu sau:

- Doi chd x; vax;,

- Lat lai doan x[i+1..n].

Vi thi du x[1..6] = (2,3,9,5,2,1) ta tim duogc: i =2, x[2] = 3, j = 4, X[4] = 5.

Sau khi hoan vi x[i] va x[j] ta thu duoc, x =(2,5,9,3,2,1)

S6 nay con 16n, néu 1at lai doan x[3..6] s& thu duoc, x =(2,5,1,2,3,9). Pay 1a sb can tim.

Duéi day la thudt toan van dung thuan thé phai nhét dé tao ra s sat sau theo diéu kién cua dau bai.

1. Tim diém gdy: Duyét nguoc x[1..n] dé tim i dau tién thoa x[i] < x[i+1]. Néu tim duoc i thi
thue hién bude 2, nguogc lai: dirng thudt toan véi két qua vo nghiém.

2. Tim diém vuot: Duyét nguoc x[i..n] dé tim j dau tién thoa x[i] < x[j]. Pé ¥ ring, néu da
tim duogc i thi j ludn ton tai (?).

3. Hoan vi x[i] va x[j],
4. Lat doan x[i+1..N ].
D¢ phire tap: C5 N vi mdi chit s6 dwoc thim va xir 1i khong qua 2 1an.
Ham N~ext dudi déy stra tryc tiép x[1..n] dé thu dugc s sat sau. Vi s6 x c6 thé c6 dén 1000 chir sd
nén ta biéu dien X theo kieu mang ki tu voi khai bao type mcl = array[0..1000] of char. Ta
cling st dung phan tir x[0] 1am linh canh va khoi tri x[0] := pred('0') la ki tu sat trude chir so 0.

(* Pascal *)

function Next(var x: mcl; n: integer): Boolean;
var i,j: integer;

t: char;
begin
Next := false; x[0] := pred('0');
{ Tim diemgay } i :=n - 1;
while (x[i] >= x[i + 1]) do i (=1 - 1;
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{ x[1i] < =x[i+1] }

if (i

= 0) then exit; { Ko co diem gay: vo nghiem }

{ Tim diem vuot } j := n;

while
{ Doi
{ Lat
while

(x[j] <= x[i]) do j :=
cho } t := x[i]; x[i]
doan x[i+l..n] } i :=
(i < j) do

- 1;
x[3]1; x[3]
+1; j :=

Bl

begin

t
i

end;

’

Next :

end;

// C#

= x[i]; x[i] := x[]j]; x[]J] := t;
(=i+1; 3 :=3-1;

static bool Next(char[] x, int n) {

}

int i, j ;
// Tim diem gay i
for (i =n - 2; i > 0; --1i)
if (x[i] < x[i+1]) break;
if (i < 0) return false; // vo
// Tim diem vuot
for (j = n-1; j > i; --3j)
if (x[j] > x[i]) break;
char t = x[i]; x[1] = x[3j]; x[3]]
// Lat doan x[i+l..n-1]
++i; j = n-1;
while (i < j){
t = x[i]; x[i] = x[3]; x[3]
++i; --3;
}

return true;

Bai 2.3 Cac hoan vi

=t

n;

nghiem

= t; // Doi

= t;

Li¢t ké tang dan theo thir tw tir dién cdc hodn vi ciia cée s6 1..N.

Thuéat toan

Str dung ham Next trong bai trudc. Khdi tri cho x 1a hoan vi don vi x = (1,2,...

cho

Olimpic Moscva

Dit liéu vao: tép van ban HV.INP chita
duy nhat s6 N, I <N <9.

HV.INP

HV.OUT

Dir liéu ra: tép van ban HV . OUT

Algiddnginéthodnxi

W W NdNDN R R

NP WEFE WNDN
B N R WDNW

Do phtic tap cho ham Next: 2N, cho ca bai: 2N(N!).
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Trong cac chuwong trinh duoi day ta xay dung cac ham Next khong ¢6 tham bién nhém muc dich déy
nhanh qué trinh tinh toan. Nhu vay, dit liéu dugc cho duéi dang cac bién tong thé, bao gbm n - chiéu dai
ctia cac hoan vi, x[0..n-1] - mang chita hoan vi.

(* Pascal *)

(***************************************

Liet ke cac hoan vi cua 1..N

theo thu tu tang dan
***************************************)
program CacHoanVi;
uses crt;

const

bl = #32; mn = 10; f£fn = 'HV.INP'; gn = 'HV.OUT';
type

mbl = array[0..mn] of byte;
var

x: mbl; { chua hoan vi }
n: byte; { Len(x) }
f,g: text; { input, output files }
procedure Doc;
begin
assign(f,fn); reset(f); ;readln(f,n); close(f);
end;
function Next: Boolean;
var i,j,t : byte;

begin
Next := false;
{ Tim diem gay }
i:=n-1;
while (x[i] >= x[i + 1]) do i =1 - 1;
{ x[1] < x[i+1] }
if (i = 0) then exit;
j :=n;
while (x[j] <= x[i]) do j =3 - 1;
t := x[i]; x[i] := x[3j]; x[j] := t;
i:=1i+1; 3 :=n;
while (i < j) do
begin
t = x[i]; x[i] := x[3]; x[3] := &;
ix=1i+1; 3 :=3-1;
end;
Next := true;
end;
procedure Run;
var i: byte;
begin
Doc; x[0] := 0; // Dat linh canh
assign(g,gn); rewrite(g);
for i := 1 to n do x[i] := i;// Hoan vi don vi
repeat
for i := 1 to n do write(g,x[i], bl);

writeln(qg);
until not Next;
close(qg) ;
end;
BEGIN
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Run;
END.

// C#

using System;
using System.IO;
namespace SangTao2 ({

2 —
* Cac Hoan Vi
* Liet ke cac hoan vi (1,2,...,n)
* theo trat tu tu dien tang dan
K e e */
class CacHoanVi {
const string fn = "hv.inp";
const string gn = "hv.out";

static char[] x; // chua cac hoan vi
static int n; // so phan tu
static void Main() {
Run() ;
Console.ReadLine () ;
} // Main
static void Run() {
n int.Parse((File.ReadAllText (£fn)) .Trim()) ;
X = new char[n + 1];
for (int i = 0; i < n; ++i)
x[i] = (char) ('1' + i);
StreamWriter g = File.CreateText(gn) ;
do {
for (int 1 = 0; i < n; ++i) g.Write(x[i])
g.WriteLine() ;
} while (Next()):
g.Close() ;
XemKetQua () ;

}
// Hien thi du lieu de kiem tra
static void XemKetQua () {
Console.WritelLine (File.ReadAllText (£fn)) ;
Console.WritelLine (File.ReadAllText(gn)) ;
}
static bool Next() {

int i, j;
// Tim diem gay i
for (i =n - 2; i > 0; --i)

if (x[i] < x[i + 1]) break;
if (i < 0) return false; // vo nghiem
// Tim diem wvuot
for (j =n-1; j > i; --3)
if (x[j] > x[i]) break;
char t = x[i]; x[i] = x[]j]; x[j] = t; // Doi cho
// Lat doan x[i+l..n-1]
++i; j =n - 1;
while (i < j){
t = x[i]; x[i] = x[]j]; x[3] = t;
++i; --3;
}

return true;



}
} // CacHoanVi
} // SangTao2
Bai 2.4 Té hop

Liét ké cdc t6 hop chap K ciia N phan tir 1..N theo thi t tir dién ting dan.

TOHOP. INP TOHOP.OUT Dit liéu vao: tép van ban TOHOP . INP

Dong dau tién: hai sé6 N va K cich nhau qua ddu cdch,
1<N<9 K<N.

Dit liéu ra: tép van ban TOHOP . OUT

Mbi dong mét t6 hop, cdc sé trén cing dong cdch nhau
qua dau cach.

Thuéat toan

Phwong an 1. Ta khoi tri cho mang x[1..K] 1a t(x)ﬂ hop nho
nhat (1,2,...,K). Sau d6 ta dung ham Next dé sinh ra t6 hop sat
sau cua Xx. Ham Next hoat dong theo 2 pha nhu sau:

Pha 1. D&. Duyét nguoc tir K qua trai bo qua nhitng phan
tor mang gia tri ...N—2, N-1, N ding cubi mang. Néu sau khi do x
khong con phén tir nao thi ket thuc voi Next = false v6i y nghia 1a
sat sau t0 hop x khong con t6 hop nao. Th‘i du, ntuN=7K=5,
- X[l..5] = (2,3,5,6,7) thi sau khi d& ba phan tr cu6i cua x ta thu
dugci=2, x[1..2] = (2,3). Diéu nay cho biét s& con t6 hgp sat sau.

Pha 2. Xép.

2.1. Tang phan tir x[i] thém 1 don vi. Tiép tuc vé6i thi du trén ta thu dugc x[1..2] = (2,4)

2.2. Xép tiép vao x cho du K phén tir theo trat ty tang dan lién tuc. Tiép tuc véi thi du trén ta thu
dugc x[1..5]1=(2,4,5,6,7).

WINDNMNNMNKRERRRBRRBRBR
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Ta st dung phén tir x[0] = N lam linh canh.

(* Pascal, Phuong an 1 *)

function Next: Boolean;
var i, j, b: integer;

begin
Next := false; x[0] := N;
{ Pha 1. Do }
i:= k; b :=n - k;
while (x[i] = b + i) doi :=1i - 1;

if (i = 0) then exit;
{ Pha 2. Xep }

x[i] := x[i] + 1;
for j :=i + 1 to k do x[j] := x[j-1] + 1;
Next := true;
end,
D6 phire tap: cho ham Next: 2N, cho ca bai: 2N.C = (2N. N1) / (K! (N-K)!) .
Phwong dn 2. Ta cai tién ham Next nhu sau. Gia st sau pha 1 ta thu dugc vi tri i thoa x[i] #

n-k+i. Ta goi vi tri nay 1a vi tri c4p nhat va s& diéu khién n6 thong qua mot bién v. Ta khéi tri cho x va v
nhu sau
for i :=1 to k do x[i] := i;
if (x[k] = n) then v := 0 else v := k;

Sau d6 mdi 1an goi ham Next ta kiém tra
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Néu v = 0 thi ding ham Next.
Néu v # 0 ta thyc hién pha 2 sau d6 chinh lai gia tri cua v nhu sau:

Néu x[k] = n thi tirc 1a x[v..k] = (n—k-V, ..., n-1, n) thi lan goi Next tiép theo s& cip nhat tai vi tri v-1,

nguoc lai, néu x[k] # n thi lan goi Next tiép theo s€ cap nhat tai vi tri k.
D6 phirc tap: cho ham Next: N. Cho ca bai: N.C\" = (N. N1) / (K! (N-K)!).

(* Pascal, Phuong an 2 ¥*)
(***************************************

To hop chap k cua n phan tu
PHUONG AN 2
***************************************)
program ToHopKN;

uses crt;
const

bl = #32; mn = 10; £n = 'TOHOP.INP'; gn = 'TOHOP.OUT';

type
mbl = array[0..mn] of byte;
var
x: mbl;
n, k, v: byte;
f,g: text;
procedure Doc;
begin
assign(f,fn); reset(f); readln(f,n,k); close(f);
end;
function Next: Boolean;
var i: byte;

begin
Next := false;
if (v = 0) then exit;
{ Pha 2. Xep }
x[v] = x[v] + 1;
for i :(=v + 1 to k do x[i] := x[i-1] + 1;
if (x[k] = n) then v :=v - 1 else v := k;
Next := true;
end;

procedure Run;
var i: byte;

begin
Doc;
assign(g,gn); rewrite(q):;
for i :=1 to k do x[i] := i;
if (x[k] = n) then v := 0 else v := k;
repeat
for i := 1 to k do write(g,x[i], bl);

writeln(qg) ;
until not Next;
close(qg) ;
end;
BEGIN
Run;
END.

// C#

using System;
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using System.IO

’

namespace SangTao2 ({

To hop (Phuong an 2)
Liet ke cac to hop chap k

cua n phan tu 1, 2, .., n
_______________________________ */
class ToHop2 {
const string fn = "ToHop.inp";
const string gn = "ToHop.out";
static int[] x;
static int n = 0; // so phan tu nen
static int k = 0; // so phan tu trong 1 to hop
static int v = 0; // vi tri cap nhat trong x

static void Main() {
GhiToHop () ; XemKetQua () ;
Console.WriteLine ("£fini"); Console.ReadLine() ;
} // Main
// Doc lai cac tep inp va out de kiem tra
static void XemKetQua () {
Console.WriteLine (File.ReadAllText (£fn)) ;
Console.WriteLine (File.ReadAllText(gn)) ;

}

static bool Next() {

if (v == 0) return false;
++x[v];
for (int i =v + 1; i <= k; ++i) x[i] = x[1 - 1] + 1;

v =

}

(x[k] ==n) ? v -1 : k;
return true;

static void Doc() {
char[] cc = new char[] { '\n', " ', '"\t', "\r' };
string[] ss = (File.ReadAllText(fn)) .Split(cc,
StringSplitOptions.RemoveEmptyEntries) ;

int.Parse(ss[0]); k = int.Parse(ss[1l]):;

n =

}

static void GhiToHop () {
Doc() ;
// Tao tep ket qua ToHop.out
StreamWriter g = File.CreateText(gn);
// Khoi tri;

X =

new int[k + 1];

for (int i = 1; i <= k; ++i) x[i] = i;

v =

do

{

(x[k] == n) 2?2 0

for (int i = 1;
g.Writeline() ;

} while (Next()):
g.Close() ;

}
} // ToHop2
} // SangTao2

k;

i <= k; ++i) g.Write(x[i] + " "),

Cha'y Ban doc luu ¥ rang thuat toan trén cho ra dy sip ting cac té hop va trong mdi té hop cac thanh

phin ciing dwoc sip ting.
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Bai 2.5 S6 Kapreka

S6 Kapreka mang tén nha toan hoc An D¢ va dwoc mé td nhie sau. D6 la sé tw nhién x viét trong hé
dém B ¢6 dung K chir 56 khdc nhau d6i mét va x = x"’ —x’, trong do x”’ va x’ lan lwot 1 cdc s6 thu dwoc
bang cach sdp lai cac chit s6 ciia s6 x theo trdt tw giam va tang dan. Véi méi cdp gia tri B va K hdy tim
mét sé Kapreka.

KAPREKA.INP | KAPREKA.OUT Dir liéu vao: tép van ban KAPREKA . INP

Dong ddu tién: hai s6 B va K cach nhau qua ddu cdch,
2<B<10,K<B.

Dir liéu ra: tép van ban KAPREKA . OUT

§6 x viét trong hé dém B.

10 4 6174

Bo dit liéu trén cho biét: Trong hée dém thdp phan (B =
10), x = 6174 la so Kapreka co 4 chir so (khac nhau doi mot),
X" - X' =7641 -1467 = 6174 = x.

Thuat toan

«««««««««««««««««««««««««««««

Ta dya vao thuét toan to hop Next cua bai trudc, sinh lan

luot cac sé K chir s6 trong hé b. Luu ¥ rang hé dém b st dung b
chit s6 1..(b-1). V(’)’i mdi sé x duoc sinh ra theo thuft toan Next
ta tinh hiéu y = x”’- x’, trong d6 x’” 1a s6 thu duoc bang cach sap
lai cdc chir s6 cta x theo trat ty giam dan va x’ — ting dan. Néu y
chi chira cac chir s6 cua x thi y chinh 12 mot sb Kapreka. Do cac
to hop x dugc sinh ra da chira cac chir s6 d6i mot khac nhau va
duoc sdp ting, nén ta luén co x" = x.

N Kaprekar D. R. (1905-1986) nha\
¥ “toan hoc An Do say mé ly thuyét s
\ ‘tir nho. Sau khi tot nghiép Pai hOC\
; ~Tong hop Bombay nam 1929 ong:
¥ “lam gido vién pho thong tai Devlah,\
N An bo. Ong viét nhleu bai khao ctru
< n01 tiéng vé ly thuyét s6, ma phuo’ng\

N Va céc tinh chét ky la ctia thé gidi s6.

Dé tim hiédu cuia hai s6 trong hé b ta N8N bidu dién nguoc ;i iiicci i i cii i i
céc s6 dudi dang mang K phan tir nhan cac gia tri trong khoang 0..b-1. Th1 du s6 x = 1234 trong he 10 sé
duogc biéu dién 1a x[1..4] = (4,3,2,1).

Gia st X = (X, Xo,....Xk) VA Y = (Y1, Ya,...,yx). Ta tinh hiéu z = x —y = (z4, Z,,...,2x) theo qui tic

Sau:

Tinhz =x + y* + 1, trong d6 y* 1a dang bu (b-1) cta y.

Sau d6 ta bo di s6 nhé cudi cung.

Dang bu (b =1) y* = (y1*, Y»*,...,yk*) cta sé y dugc tinh nhu sau: yi* = (b -1) —y;, i = 1.K.

Thi dy, tinh 9217 — 468 trong hé 10. Ta c6 x[1..4] = (7,1,2,9), y[1..4] = (8,6,4,0), do do y*[1..4] =
(1,3,5,9). Vay x -y =x + y* + 1 = (7,1,2,9) + (1,3,5,9) + (1,0,0,0) = (9,4,7,8). Két qua la, 9217 — 468 =
8749.

Qui tic trén duoc giai thich nhu sau. Xét cac ) trong hé dém b. Ki hiéu z = b-1, khi d6 sb (z,
z,....z) gdm K chit s6 z chinh 1a b* - 1 vay* = (b"-1)-y. Khido, x-y=x-y+ (b"-1) +1-b"=x+
((b"-1)-y) + 1 - b =x + y* + 1 — b". Viéc b6 s6 nhé cudi cing twrong dwong v6i phép trir b* vao két qua.

Du6i dy 1 thii tyc tinh hiéu z = x — y cho cac s6 viét nguoc ¢ t6i da K chit sé trong hé b.

procedure Hieu;

var i,c,t: integer;

begin
c :=1; { so nho }
for i := 1 to K do
begin
t = x[i] + ((b-1)-y[i]) + c;
z[i] := t mod b;
c := t div b;
end;
end;
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bPéy réng phép cong hai s6 mot chir sb trong hé dém b > 1 bit ki cho sb nh¢ tbi da 1a 1. Ngoai ra do céac

phép toan div va mod thuc hién lau hon cac phép cong va trir nén ta c6 thé viét lai thu tuc trén nhu sau.

procedure Hieu;
var i,c,t: integer;

begin
c :=1;
for i := 1 to K do
begin
t := x[i] + (b-1-y[i]) + c;
if (t >= b) then
begin z[i] :=
else begin z[i] := t; c := 0; end;
end;
end;

t - b; ¢ :=1;end

Vi s x ¢6 K chir s6 sép tang tirc 1a dang viét ngugc clia x” ta c6 thé thyc hién phép trir y = x** — X’ bang
céc thao tac trén chinh x theo hai chiéu duyét xudi va nguge. Khi thuc hién phép liy hiéu ta ciing dong thoi
kiém tra xem mdi chit s6 cia y c6 xuat hién dung mot 1an trong x hay khong. Néu ding, ta cho két qua 1a
true, nguoc lai, ta cho két qua false. Pé thuc hién viée nay ta dung mang d[1..K] danh dAu su xuét hién

cua cac chir so trong x va y.

function Hieu: Boolean;
var i,c,t: integer;

begin
fillchar(d,sizeof (d),0); { mang danh dau }
Hieu := false;
{ Ghi nhan cac xuat hien cua x[i] }
for i := 1 to k do d[x[i]] := 1;
c :=1; { c: so nho }
for i :=1 to k do
begin

t := x[i] + (b - 1 - x[k-i+1l]) + c;
if (t >= b) then

begin y[i] := t - b; ¢ :=1; end
else begin y[i] := t; c := 0; end;
if (d[y[i]] = 0) then exit;
if (d[y[i]] = 1) then d[y[i]l] := 0;
end;
Hieu := true;
end;
Duéi day cung cip 15 thi du dé ban doc test chuong trinh. Két qua 0 cho biét khong ton tai s6
Kapreka cho truong hop do.
NN [B|K|Pap sb| N|B|K|Pap sb |N |B Pap sé
N N
1 (4]3|132 6|8(2(25 119 0
1
2 |5(4]|0 7|8|3(374 119 0
2
3 [6]|3]253 8(8|7|6417532|1 |10 495
3
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4 |6|/4(0 9]9|5(62853 10| 4|6174

10

©

5 |6(5(41532 1|19|6]|0 864197532

R &R

15 thi du vé cdic s6 Kapreka

(* Pascal *)

(***************************************

So Kapreka
***************************************)
program SoKapreka;
uses crt;
const mn = 11; f£n = 'KAPREKA.INP'; gn
type mbl = array[0..mn] of byte;
var x,y,d: mbl;

b,k,bl,v: integer;

'KAPREKA.OUT'

~.

b - he dem

k - so chu so

bl - chu so lon nhat trong he b, bl
v - bien kiem soat cho ham Next

I
T
=

f,g: text;
procedure Doc;
begin assign(f,fn); reset(f); readln(f,b,k); close(f);
bl := b-1; { Chu so cao nhat trong he dem b }
end;
function Next: Boolean;
var i: integer;

begin
Next := false;
if (v = 0) then exit;
x[v] := x[v] + 1;
for i :(=v + 1 to k do x[i] := x[i-1] + 1;
if (x[k] = bl) then v :=v - 1 else v := k;
Next := true;
end;
(Fmm e
y = x'' - x'

function Hieu: Boolean;
var i,c,t: integer;

begin
fillchar(d,sizeof (d),0);
Hieu := false;
{ Ghi nhan cac xuat hien cua x[i] }
for i := 1 to k do d[x[i]] := 1;
c :=1; { c: so nho }
for i := 1 to k do
begin

t = x[i] + (bl - x[k-i+1]) + c;
if (t > bl) then

begin t :=t - b; ¢ :=1; end
else c := 0;



if (d[t] = 0) then exit; { t ko xuat hien trong x }
y[i] := t; d[t] := O;
end;
Hieu := true;
end;
function Kapreka: Boolean;
var i: integer;
t: Boolean;
begin
Kapreka := true;
{ Khoi tri x la to hop tang nho nhat }
{ x[1..k] = (0,1,...,k-1) }
for i := 1 to k do x[i] := i-1;
if (x[k] = bl) then v := 0 else v := k;
repeat

if (Hieu) then exit;
until not next;
Kapreka := false;
end;
procedure Run;
var i: byte;
begin
Doc;
assign(g,gn); rewrite(q):;
if (Kapreka) then
for i := k downto 1 do write(g,y[i])
else write(g,0);
writeln(g); close(qg);
end;
BEGIN
Run;
END.

// C#
using System;
using System.IO;
namespace SangTao2 {

2y ——
* So Kapreka

* x'" - x' =x

* x'' - so giam

* x' - so tang
g g g g g S */

class Kapreka {
const string fn = "Kapreka.inp";
const string gn = "Kapreka.out";
static int[] x; // so x
static int[] y; // y = x'' -
static int[] d;
static int b; // he dem
static int k; // so chu so
static int bl; // b-1: chu so cao nhat trong he b
static int v; // bien cam canh
static void Main() {
Doc () ; Ghi(Kap()); XemKetQua() ;
Console.WriteLine ("\n fini");
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Console.ReadLine () ;
} // Main
static void Ghi (int ket) {
StreamWriter g = File.CreateText(gn) ;

if (ket == 0) g.WriteLine(0) ;
else for (int i = k; i > 0; --i) g.Write(y[i]):
g.Close() ;
}
// Doc lai cac tep inp va out de kiem tra
static void XemKetQua(): tu viét
static bool Next() {
if (v == 0) return false;
++x[v];

int j = x[v] + 1;
for (int 1 =v + 1; i <= k; ++i, ++j) x[i] = 3,
v = (x[k] == Dbl) ? v -1 : k;
return true;

}

static void Doc() {
char[] cc = new char[] { '\n', " ', '\t', '"\r' };
string[] ss = (File.ReadAllText(fn)) .Split(cc,

StringSplitOptions.RemoveEmptyEntries) ;

b = int.Parse(ss[0]); // he dem
k = int.Parse(ss[l]); // so chu so
bl =b - 1; // chu so cao nhat cua he dem b

}
// y = xvv - xv
static bool Hieu() {
inte=1, t =0;
Array.Clear(d, 0, d.Length);
for (int i = 1; i <= k; ++i) d[x[i]]
for (int i = 1; i <= k; ++i){
t = x[1] + (bl - x[k - i + 1]) + c;
if (t>bl) {c=1; t=t - b; }
else c = 0;
if (d[t] == 0) return false;
y[il = t; d[t] = 0;

I
-

}

return true;

}
static int Kap() { // Khoi tri;

X = new int[k + 1];

y = new int[k + 1];

d = new int[b];

for (int i = 1; i <= k; ++i) x[i] =1 - 1;
v = (x[k] == Dbl) ? 0 : k;

do {

if (Hieu()) return 1;
} while (Next()):
return O;

}
} // class Kapreka
} // SangTao2

cha thich

Ban c6 thé sir dung thudt toan sau day:



Khoi tri: Tao sé x hé b gém k chitx sé khac nhau;
Lip ti 1 dén b* - 1

Tinh y = x'' - x';
Néu x = y thi cho két qua x la sé Kapreka; stop;
Néu khéng gan x := y;

Xong lap.

Bai 2.6 Khoa véng
M6t 6 khéa gom M vong chit va N vong sé. Moi vong chit hoac s6 chira cdc gid tri bién thién tir gidi
han nhé nhdt a dén gi6i han 1ém nhat b. Hay liét ké tang dan theo trdt ti tir dién cdc gid tri c6 thé cé ciia

khoa.

KHOA . INP KHOA .OUT Dir liéu vao: tép van ban KHOA . INP
DMgﬁuMmhmﬁan@Ah@MlsMNsﬁ
Dong thir i trong s6 M+N dong tiép theo: giGi han ai va b,
12 12 PN .
cho cac vong khda
BC B20 Dir liéu ra: tép van ban KHOA . OUT
2 3 B21 R 3 a 2 T
Dong dau tién: Tong so kha nang.
02 B22 Tie dong thit hai tré- di: mGi dong mot gi tri khoa liét ké
B30 tang ddn' the‘o trdat ty twr dién. qu ki ty chit va so trong moi khoa
B31 dugc viet lien nhau, khong c6 dau cach o giia. Cdc gia tri chi
B32 dwoc lay tir bang chir HOA tieng Anh.
C20 a .
Thuéat toan
cz21 .
c22 Phuong phap: duyét toan b cac t6 hop.
30 Néu toan bo N vong khoa déu chi chira cc chir s véi gidi
han biét trude tir cén dudi a[i] dén can trén b[i] , i = 1..N thi ta
c31 dung ham Next sinh ra lan lugt cac to hop N phan tir c[1..N] nhu
C32 sau

Khoi tri: c[l..N] la té hop nhé nhit chita toan céan dudi:
c[i] := a[i], 1 = 1..N.
Xa 1i:
repeat

Ghi té hop c[l..N];
until not Next;

Mai 14an goi ham Next ta thuc hién glong nhu phép dém: Duyét nguoc c[1..N] véi m01 c[i] = b[i] ta
dat lai c[1] = a[i]. Gap c[i] dau tién thoa diéu kién c[i] < b[i] thi tang vong khoa i thém 1 nac. Néu khong
gap phan tir i nhu vay thi ching t6 da xtr 1i xong t& hop cao nhét.

Viéc con lai 1a chuyén cac vong chir sang vong sb twong tng.

Do phtrc tap: (by-a;+1)(bp-a+1)...(by-a,+1), v = M+N.

(* Pascal *)

(****************************************

Khoa Vong
*****************************************)

program KhoaVong;
uses crt;
const mn = 20;
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bl = #32; nl = #13#10; fn = 'KHOA.INP'; gn =

ChuCai = ['A'..'Z2'];
type mil = array[0..mn] of integer;
var m,n: integer;
a,b,c: mil;
f,g: text;
m: longint;
procedure Doc;
var i: integer;
c: char;
begin
assign(f,fn); reset(f); readln(f,m,n);
n :=m+ n;
for i := 1 to m do
begin
repeat
read(f,c);
until c¢ in ChuCai;
a[i] := oxrd(c) - oxrd('A');
repeat
read(f,c);
until c¢ in ChuCai;
b[i] := ord(c) - ord('A');
end;
for i :=m + 1 to n do read(f,a[i],b[i]);
close (f) ;
m :=1;

'KHOA.OUT' ;

for i ;=1 tondom :=m * (b[i] - a[i] + 1);

end;
function Min(a,b: integer): integer;
begin
if (a < b) then Min := a else Min := b;
end;
function Next: Boolean;
var i: integer;
begin
Next := false;
i :=n;
while (c[i] = b[i]) do
begin
c[i] := a[i];
i::=1i-1;
end;
if (1 0) then exit;
cl[i] c[i] + 1;
Next := true;
end;
procedure Duyet;
var i: integer;
begin
for i := 1 to n do c[i] := a[il];
c[0] := -1;
assign(g,gn); rewrite(g); writeln(g,m);
repeat

for i :=1 to m do write(g,chr(ord('A')+c[i]));

for i :=m+ 1 to n do write(g,c[i]):
writeln(qg);
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until not Next;
close(qg) ;
end;
BEGIN
Doc; Duyet;
END.

// C#

using System;
using System.IO;
namespace SangTao2 {

class KhoaVong ({
const string fn "Khoa.inp";
const string gn = "Khoa.out";
static int [] x; // to hop
static int[] vmin; // can duoi
static int[] vmax; // can tren
static int m; // so luong vong chu
static int n; // so luong vong so
static int mn; // m+n
static void Main () {
Doc(); Ghi(); XemKetQua(); Console.ReadLine();
} // Main
// Doc lai cac tep inp va out de kiem tra
static void XemKetQua(): tu viét
static bool Next() {

int i;
for (i =mn - 1; i >= 0; --i)
if (x[i] == vmax[i]) x[i] = vmin[i];

else break;
if (i < 0) return false;
++x[1i];
return true;
}
static void Doc () {
char [] cc = new char [] {'\n'," ','\t','\r'};
string [] ss = (File.ReadAllText(fn)) .Split(cc,
StringSplitOptions.RemoveEmptyEntries) ;
int k = 0;
m = int.Parse(ss[k++]); // m vong chu
n = int.Parse(ss[k++]); // n vong so
mn =m + n;
vmin = new int [mn];
vmax = new int [mn];
for (int i = 0; i < m; ++i) {
vmin[i] = (int)ss[k++][0] - (int)'A';
vmax[i] = (int)ss[k++][0] - (int)'A’';

for (int i = m; i < mn; ++i) {
vmin[i] = int.Parse(ss[k++]);
vmax[i] = int.Parse(ss[k++]);



static void Ghi () {
StreamWriter g = File.CreateText(gn) ;
// khoi tri x
X = new int[mn];
for (int i = 0; i < mn; ++i) x[i] = vmin[i];
do {
for (int i = 0; i < m; ++i)
g.Write((char) (x[i] + (int)'A'"));
for (int 1i = m ; i < mn; ++i)
g.Write(x[i])
g.WriteLine() ;
} while (Next())
g.Close() ;
}
} // KhoaVong
} // SangTao2

Bai 2.7 Tra tién
. C6 N loai tién ménh gid mj va 56 luwong s, i = 1..N. Xdc dinh 56 lwong méi loai dé c6 thé tra lai V
dong.

TRATIEN. INP TRATIEN.OUT Dﬁl@u»@o:&%1ﬁnbdnTRATIEN.INP
Dong ddu tién: hai sé twnhien Nva V, 2 <N <15.

Dong thir hai: N s6 tw nhién my, m,, ..., my.

6 156 030051 Dong thir ba: N s6 tw nhién sy, Sy, ...,Sn.
125102050 Dit liu ra: tép vin bin TRATIEN . OUT
472 3 6 2 N s6 tw nhién ¢y, Co,...,cn thé hién sé luong to tién

méi logi can trd, c;my + C,m, + ...+ eymy = V. Néu vo
nghiém: ghi so 0.

Trong cdc tép *INP va * OUT cdc s6 trén cing dong cdch nhau qua ddu céch.

Thuat toan

Day 1a loai toan Balo v6i dir liéu nho vi trong thuc té s6 ménh gia khong nhiéu, thi du, tién Viét chi
6 cac loai sau day la thong dung 100, 200, 500, 1.000, 2.000, 5.000, 10.000, 20.000, 50.000, 100.000,
200.000, 500.000. Néu tinh theo don vi 100 dong thi ta c6 thé viét lai ddy trén cho gon hon nhu sau:

1, 2,5, 10, 20, 50, 100, 200, 500, 1.000, 2.000, 5.000.

Iamwac@té@mséwﬁ&umﬁHédmnﬁﬂ%dm@mgmAﬁnmwﬂéOwnn&ﬂémm@hvmv
m;) vi dé tra lai v dong bang loai ménh gia m; ta dung toi da (v div m;) to.

Do phuc tap: (bg-a;+1)(by-a,+1)...(by-a,+1), v = M+N.

~ Chi y: Sau nay ta s& xdy dung thuét toan t6t hon cho bai toan tra tién. Thuat toan nay dwa trén mot

s0 kién thirc s0 hoc.

(* Pascal *)

(****************************************

Tra tien
Jo e e e e e e e e e )
program TraTien;
uses crt;
const mn = 20; bl = #32; nl = #13#10;
fn = '"TRATIEN.INP'; gn = 'TRATIEN.OUT';
type mil = array[0..mn] of integer;
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n - so luong cac loai tien
v — so tien can tra lai
vt - gia tri tam thoi

m[l..n] - cac menh gia
s[1l..n] - so luong to tien
c[l..n] - so luong can chon

var n,v,vt: integer;

m,s,c: mil;
f,g: text;
procedure Doc;
var i: integer;
begin

assign(f,fn); reset(f); readln(f,n,v);

for i := 1 to n do read(f,m[i]);
for i := 1 to n do read(f,s[i]);
close (f) ;

end;

function Min(a,b: integer): tu viét
function Next: Boolean;

var i: integer;

begin
Next := false;
i :=n;
while (c[i] = s[i]) do
begin
vt = vt - c[i] * m[i];
c[i] := 0;
i::=1i-1;
end;
if (i = 0) then exit;
c[i] := c[i] + 1;
vt = vt + m[i];
Next := true;
end;

function Duyet: Boolean;

var i: integer;
begin
{ Khoi tri }

for i :=1 to n do
begin
s[i] := min(s[i],v div m[i]);
c[i] := 0;
end;
c[0] := -1; vt := 0; { tong gia tri cua 1 phuong an }
Duyet := true;
repeat

if (vt = v) then exit;

until not Next;
Duyet := false;
end;
procedure Run;
var i: integer;
begin

Doc; assign(g,gn);

if (Duyet) then

rewrite(qg) ;
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for i := 1 to n do write(g,c[i], bl);
else writeln(g,O0);
close(qg) ;
end;
BEGIN
Run;
END.

// C#

using System;
using System.IO;
namespace SangTao2 ({

2 —
* Tra Tien
K e e e e e i  — — — — — — — — — — — — ——————————
class TraTien ({
const string fn = "TraTien.inp";
const string gn = "TraTien.out";

static int[] c¢; // phuong an dang duyet
static int[] s; // so luong to tien
static int[] m; // menh gia

static int n; // so luong menh gia
static int v; // tong so tien can tra

static int t; // tong so tien cua 1 phuong an

static void Main() {

Doc() ;
int kg = Xuli();
Ghi (kq) ;
} // Main
static bool Next() {
int i = n;
while (c[i] == s[i]) { t -= c[i] * m[i]; c[i] = O;
if (i == 0) return false;

++c[i]; t += m[i]; return true;

}

static void Doc() {

char[] cc = new char[] { '\n', ' ', "\t', '"\r' };
string[] ss = (File.ReadAllText(fn)) .Split(cc,
StringSplitOptions.RemoveEmptyEntries) ;

int k = 0;

=]
]

int.Parse(ss[k++]); // n so luong tien

v = int.Parse(ss[k++]); // v so tien can tra lai

m = new int[n + 1]; // cac menh gia

s = new int[n + 1]; // so luong to moi loai

for (int i = 1; i <= n; ++i)
m[i] = int.Parse(ss[k++]);

for (int =1; i <= n; ++1i)
s[i]

([ ok

}

Min(v/m[i], int.Parse(ss[k++])):;

static int Min(int a, int b) { return (a < b) ? a : b;

static int XuLi() {
c = new int[n + 1];

for (int i = 1; i <= n; ++i) c[i] = 0;

t=0;

’

do { if (t == v) return 1; } while (Next()):,

return O;

——i;

}
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}
static void Ghi (int kq) {
StreamWriter g = File.CreateText(gn) ;
if (kg == 0) g.WriteLine (kq);
else for (int i = 1; i <= n; ++i) g.Write(c[i] + " ")
g.Close() ;

}
} // TraTien
} // SangTao2

Bai 2.8 Day Farey
) Cho s6 tw nhién N > 0. hdy liét ké theo trdt tw tang dan cac phdn sé t/ m théa dong thoi cdc
tinh chat sau:
-t/ m la phdn s6 t6i gian bién thién trong khodng 0..1,
- m bién thién trong khodng 1..N.

FAREY.INP FAREY.OUT Dit liéu vao: tép van ban FAREY . INPchira 56 N.
Dit liéu ra: tép van ban FAREY . OUT
Dong thit nhat: D — s6 lwong cdc phdn s6 trong day.

(6]
[}
(=}

Tir dong thir hai: moi dong hai s6 tir nhién t m ghi cach
nhau qua ddu cdch, thé hién mét phin sé trong ddy sdp
tang.

Thuéat toan

) Néu sinh lén,luo”c céc phan sb (PS) r6i sa“ip xép thi
kha ton b nhé vi toi da phai danh du b nhé dé luu trix
n’ PS.

NS Farey la nha dia chét hoc nguorl

Phuong 4n 1. Nél_l /Anh Ong mo ta day phan sd tren\
t/m va a/b la hai yionim 1816.

PS sb lién tiép <
trong day Farey 5., .. .........oiiiiiiiiis
thi

alb=min{xly|xly>timy=1.nx<y, (xy)=1}
trong d6 (x,y) la wéc chung 16n nhét ctia x va y.

H B WNWRNKRERRO
H OB WO NDO W oK

PN
LN NN

Céc PS x/y trong tap trén dugc goi la cac Gmg vién. Ta s& dé cir cang it ing vién cang tot.

Véiy =1, do x <ynén ta co ngay PS 1/1 1a phan tir 16n nhat trong diy.

V&i mdi y = 2..n ta xét PS x/y 1a PS dau tién 16n hon t/m.

Ta c6 tir t/m < x/y ta suy ra mx > ty nén x > (ty div m). Néu biét m ta chon x = (ty div m) +1 s& thu
duoc PS x/y thoa dong thoi cac tinh chat sau:

-1<m<n

- x/y 1 PS dau tién 16n hon t/m.

bac ta trén dugc thu gon lai véi n-1 tng vién nhu sau,

alb=min{xly|y=2..n,x=(tydivm)+1}

Nhu vy, néu da sinh dugc PS t/m cho day Farey thi PS tiép theo a/b s& dugc chon la PS nho nhit
trong tap n-1 PS ndi trén. Bé y rang 0/1 1a PS dau tién va 1/1 1a PS cudi cung cua day Farey. Thu tuc
Next(n,t,m) trong phuong &n 1 s€ xac dinh PS a/b sat sau PS t/m trong day Farey. Gia tri tim dugc s& dat
ngay trong t/m.
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D¢ phirc tap. Xuét phat tir PS dau tién 0/1, mdi lan ta phai sinh ra n-1 {mg vién dé tir d6 chon ra 1
PS trong diy. Néu diy c6 s PS thi ta phai thyc hién s(n-1) phép toan trén cac PS. Gia tri max cua s 1a n’.
Vay do phtc tap tinh toan vao ¢ n®.

Binh luan

Néu tir PS t/m trong diy Farey va gia tri mau sd y trong khoang 2..n cho trudc ta sinh ra PS x/y
thong qua h¢ thuc x = (ty div m) + 1 thi PS x/y c6 thé chua toi gian. Thi dy, véin=15,t/m=3/4,y=12ta
¢6 x = (ty div m)+1 = 10 thi PS 10/12 khong t6i gidn do d6 ta can goi thu tuc RutGon dé gian udc PS x/y.

Vi khong tinh trudc duge sb lugng cac PS trong diy nén ta 9§1n dém dan va ghi tam day PS vao tép
FAREY . TMP. Sau d6 m¢ t¢p FAREY . OUT ghi s0 lugng s va chuyén dit li€u tir t¢p FAREY . TMP sang t¢p
FAREY . OUT, cudi cling x6a tép FAREY . TMP.

Phuwong 4n 2. Ta c6 thé sinh dan cac phan tir cho diy Farey nhu sau. Cho hai PS a/b va c/d, PS
(atc)/(b+d) dugc goi 1a PS trung binh cta hai PS nay.

Nhéan xét. Néut, / my, t,/ m,, t;/ ms 1a ba PS lién tiép trong diy Farey thi PS giita 1a PS trung
binh cua hai PS kia.

Ta ¢6 thuit toan sau:

Xuit phat voi mau s m = 1 ta c6 day 2 PS: 0/1, 1/1.

V6i mdi mau s6 m = 2..n ta sinh céc PS trung binh ¢6 miu s6 m ciia hai PS ké nhau trong day truéc
va xen PS nay vao gira hai PS sinh ra né dan vao trong day két qua.

m = 2: thém cac PS trung binh v6i mau bang 2: 0/1, 1/2, 1/1.

m = 3: thém cac PS trung binh v&i mau bé'lng 3:0/1, 1/3, 1/2, 2/3, 1/1.

Céc phan s6 mai sinh trong mdi 1an duyét dugc gach dudi.
_ Ta dung hai mang: a luu cac PS cua day trude, b luu cac PS cua dady sau. Sau mdi bude lap ta
chuyén b qua a. Dt li¢u dugc mo ta nhu sau:
const mn = 1000;
type
PS = record tu,mau: byte end;
mps = array[0..mn] of PS; { mang cac PS }
var a,b: mps;
Do phirc tap. Thoi gian: n®, mién nhé : 2 mang kich thiroc n.
Phwong 4n 3. Ta st dung mot s6 tinh chit cua diy Farey dé tiép tuc cai tién thuat toan.
Néut,/my, t,/ m,, t;/ msla ba PS lién tiép trong day Farey thi
1. tgml,tlmz = l,
2.mi+ my>n
3.t/ my = (t + tg) / (Mg + my),
4 t3=Vvlh—t;, Mmg=vm,—m; véi v= (ml + n) div m,.
Tir tinh chit 4 ta suy ra ngay cach xac dinh PS t3/m3 thong qua hai PS sat trudc.

Céc trinh du6i day minh hoa 3 phwong 4n véi cac két qua hién thi trén man hinh dé ban doc c¢6 thé
theo doi

(* Pascal *)

uses crt;

const bl = #32; nl = #13#10;

var n: integer;

{ Uoc chung lon nhat cua hai so tu nhien a, b }
function Ucln(a,b:integer) :integer;
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var r: integer;

begin
while b > 0 do begin r := a mod b; a := b; b:=r end;
Ucln:=a;

end;

{ Rut gon PS a/b thanh PS t/m }
procedure RutGon(a,b:integer; var t,m:integer);
var d:integer;
begin d :=Ucln(a,b); t := a divd; m := b div d; end;
{ Tim PS sat sau PS t/m, ket qua dat trong t/m }
function Next(n: integer; var t,m: integer): Boolean;
var a,b,x,y: integer;
begin
if (t+m=2) then begin Next := false; exit end;
a :=1; b :=1;
for y := 2 to n do
begin
X = t*y divm + 1;
if a*y > b*x then begin a := x; b:=y end;
end;
RutGon(a,b,t,m); Next := true;
end;
procedure Fareyl (n: integer) ;
var t,m,d:integer;
begin
writeln(nl, 'Fareyl'); d := 0;
t =0, m :=1;
repeat
write(t,'/',m,bl); inc(d);
until not Next(n,t,m);
writeln(nl, 'Total: ',d,' PS');
readln;
end;
procedure Farey2 (n: byte) ;
const mn = 1000;
type PS = record tu,mau: byte end;
mpsl = array[0..mn] of PS;
var a,b: mpsl; { 2 day PS a , b }
d,k,i,m:integer;
begin
writeln(nl, 'Farey2'); d := 2;
a[l].tu := 0; a[l].mau 1; { PS dau day }

a[2].tu := 1; a[2] .mau := 1; { PS thu hai }
for m:=2 to n do
begin
k := 0; inc(k); b[k] := a[k]:
for i := 2 to d do
begin
if a[i] .mau+a[i-1] .mau = m then
begin
inc(k); b[k].tu := a[i-1l].tu + a[i].tu;
b[k] .mau := a[i-1l].mau + a[i] .mau;
end;
inc(k); b[k] := a[i];
end;

a :=b; d :=k;
end;



for i :=1 to d do write(a[i].tu,'/',a[i] .mau,bl);
writeln(nl, 'Total ',d,' PS');

readln;

end;
procedure Farey3(n: integer) ;

var tl,ml,t2,m2,t3,m3,v,d: integer;

begin

writeln(nl, 'Farey3'); d := 2;
tl := 0; ml :=1; { PS dau day }
t2 :=1; m2 := n; { PS thu hai }

write(tl,'/',ml1,bl,t2,'/',m2,bl);
while (t2 + m2 <> 2) do
begin
v := (ml+n) div m2;
t3 = v*t2 - tl1; m3 = v¥m2 - ml;
write(t3,'/',m3,bl); inc(d);

tl = t2; t2 := t3;
ml := m2; m2 := m3;
end;
writeln(nl, 'Total ',d,' PS'),; readln;
end;
BEGIN
n :=5;
Fareyl (n) ; Farey2(n); Farey3(n);
END.
// C#

using System;
using System.IO;
namespace SangTao2 {

class Farey {

static void Main() {
int n = 10;
Fareyl x = new Fareyl(); x.Run(n); Console.ReadLine() ;
(new Farey2()) .Run(n); Console.ReadLine() ;
(new Farey3()) .Run(n); Console.ReadLine() ;
Console.WriteLine("\n £ini");
Console.ReadLine () ;
} // Main
} // Farey
class Fareyl {
public Fareyl() { }
public void Run(int n) {

int d = 0;

int t =0, m = 1; // PS dau day

do {
Console.Write(t + "/" + m + " ");
++d;

} while (Next(n, ref t, ref m));
Console.WriteLine(" * Fareyl: Total " + d + " PS");

}
public bool Next(int n, ref int t, ref int m) {



}
}

if (t + m == 2) return false;
inta=1, b=1, x, y;

for (y = 2; y <= n; ++y) {
x=t*y/m+1;
if (a*y >b *x) { a=x; b=y; }

}
RutGon(a, b, ref t, ref m);

return true;

Console.WriteLine (" * Fareyl: Total " + d + "

public void Next(int n, ref int t, ref int m) {

}

inta=1, b=1, x, y;

for (y = 2; y <= n; ++y) {
x=t*y/m+1;
if (a*y >b *x) { a=x; b=y; }

}
RutGon(a, b, ref t, ref m);

public int Ucln(int a, int b) {

}

int r;
while (b '=0) { r=a $ b; a=b; b=1r;}
return a;

Ps") ;

public void RutGon(int a, int b, ref int t, ref int m)
{ int d = Ucln(a, b); t=a /d; m=b / d; }
} // Fareyl
class Farey2 ({
public Farey2() { }
public void Run(int n) {

}

int mn = 10000;
PS[] a = new PS[mn];
PS[] b = new PS[mn];
int d =0;
a[d++] = new PS(0, 1); //PS dau day
a[d++] = new PS(1, 1); // PS cuoi day
for (int m = 2; m <= n; ++m) {
int k = 0; b[k++] = a[0];
for (int 1 = 1; i < d; ++i) {
if (a[i] .mau + a[i - 1] .mau == m)
b[k++] = new PS(a[i], a[i - 11):
b[k++] = a[i];
}
d = k; Array.Copy(b, 0, a, 0, d);
}
for (int i = 0; i < d; ++i) a[i].Print();
Console.WriteLine(" * Farey2: Total " + d + "

public struct PS {

public int tu, mau;
public PS(int t, int m) { tu = t; mau = m; }
public PS(PS x, PS y)
{ tu = x.tu + y.tu; mau = x.mau + y.mau; }
public void Print()
{ Console.Write(tu + "/" + mau + " "); }
} // Ps

} // Farey2

PsS") ;
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class Farey3 {
public Farey3() { }
public void Run(int n) {
int d = 2;
int t1 = 0, ml =1, t2 =1, m2 = n; // hai PS dau day
int t3, m3, v;
Console.Write(tl + "/" + ml + " " + €2 + "/" + m2 + " ");
while (t2 + m2 '= 2) {
++d; v = (ml + n) / m2;
t3=v * £2 - t1; m3 = v * m2 ml;
Console.Write(t3 + "/" + m3 + " ");

tl = t2; ml = m2; t2 = t3; m2 = m3;
}
Console.WriteLine(" * Farey3: Total " + d + " PS");
}
} // Farey3

} // SangTao2

Bai 2.9 Quy Mui

Minh muén lam mét thiép chiic tét Quy Mii ¢é nén dwoc tao béi 2" dong, méi dong la mot day ki tw
gom n chit cdi ‘Q’ va ‘M’ sao cho hai dong ké nhau khac nhau tai ding mot vi tri, dong cudi cing ciing
diegre coi la ké véi dong dau tién. Gid sir ban cé thé givp Minh lam diéu d6. Véi méi gid tri n va k cho trede
ban hay hién thi dong thir k trong tam thiép trén. Cdc dong dwoc md sé tir 1 tré di, 1 <n < 30.

Thuat toan

Ki hi¢u T(n) 1 tim thiép dugc thiét ké véi gidtrincho | n =1 | n=2 | n =3
trude. T(n) & dang day da s& chia 2" dong. T(1) chira hai dong l1a
‘Q’ va *M’. Gia sur ta da thiét ké xong T(n—1), khi d6 T(n) s& duoc Q Q |90 Q0 1000
thiét ké theo 3 budc sau. M M oM |OM |QOM

Budc 1. Lat: Lat T(n—1) xuong phia duéi, tirc 1a lay dbi xtmg M M MM |QMM
qua duong ké ngang cubi tdm thiép. Ta ki hiéu phan ddi xtng cua o |mMo MQ |QMQ
T(n-1) la T*(n-1).

Budc 2. Thém Q: Viét thém ki ty ‘Q’ vao moi diy cua MO |MMQ
T(n-1). MM |MMM

Bude 3. Thém M: Viét thém ki tw ‘M’ vao moi diy cua QoM | MOM
T*(n-1). Q0 |MQQ

Ta c6 thé viét thém ki ty vao dau hodc cubi day. Trong bai
nay ta chon dau diy. o .

Dé dang chimg minh rang thudt toan trén sinh ra cac tim Thiét ké cac thiep T(1), T(2) va T(3)
thiép thoa cac yéu ciu cta dau bai. That vdy, ta goi P 1a tinh chit “Hai dong ké nhau khac nhau tai dung
mot vi tri”. Khi ¢ T(1) théa P 14 hién nhién vi né chi chira 2 dong ‘Q’ va ‘M’. Gia sit T(n—1) thoa P. Khi
d6 duong nhién T*(n—1) ciing théa P. Do phép dbi xtng, dong cudi cung cua T(n—1) va dong diu tién cia
T*(n—1) gidng nhau nén khi thém ‘Q’ cho dong trén va ‘M’ cho dong dudi chiing s& khac nhau tai vi tri
thém do. Tuong ty, dong dau tién cua T(n—1) va dong cudi cing ciia T*(n—1) gidng nhau nén khi thém ‘Q’
cho dong dau va ‘M’ cho dong cudi ching s€ khac nhau tai vi tri thém.

Duya theo thuat toan trén ta Vjét ham Line(n,k) sinh ra dong thir k trén tAm thiép T(n). Thi dy,
Line(3,7) = ‘MQM’. Ham s& lap n 1an, moi 1an sinh 1 ki ty theo chiéu nguoc lai véi kién thiet trén. Ta
thay, néu k > 2" thi chung t6 dong k nim trong T*(n—1), do d6 ki tw diu dong ctia n6 s& phai la ‘M’ va
dong tir T(n—1) 14t xudng dong k s& c6 chi s6 2"—k+1, ngugc lai, néu k < 2"* thi dong k nim trong T(n-1),
do d6 ki ty ddu dong ctia n6 1a “Q’.

(* Pascal *)
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function Line(n: integer; k: longint): string;
var s: string; m: longint; i: integer;

begin
m :=1;, m :=m shl n; { m = 2%n }
for i := n downto 1 do
begin
m :=m shr 1; { m div 2 }
if (k <= m) then s := s + ‘Q’
else
begin
s :(=s + M'; k :=2*m -k + 1;
end;
end;
Line := s;
end;
// C#
static public string Line(int n, int k) {
string s = "";

int m=1<<n; // m = 2*n
for (int i = n-1; i >= 0; --i) {

m >>=1;

if (k <=m) s += 'Q"';

else { s += 'M'; k = 2*m - k + 1; }
}

return s;
}
Do phuc tap. n.
Chu thich. Kiéu int trong C# twong dwong vai kiéu longint trong Pascal.

Ma Gray

Mi Gray ctia mot sb tw nhién k 1a s6 (k shr 1) xor k = (k div 2) xor k, trong d6 xor 1a phép toan cong
loai trir theo bit: a xor b =0 khi va chi khia=b.

Céc tinh chét ciia mi Gray

1. Ma Gray cua hai sb tu nhién khac nhau thi khac nhau: k; # k, = Gray(k,) # Gray(k,).

2. M Gray cua hai s6 tu nhién lién tiép khac nhau tai dung 1 bit.

3. Gay(0) = 0; Gray(1) = 1;

4. Néu sb x co n bit thi Gray(2"™-1) = 2"

k Gray (k) GLine (4,k) k Gray (k) GLine (4,k)
0: 0000 (O: 00OO Q000 8: 1000 |12: 1100 |MMQQ
1: 0001 |1: o00O1 QOOM 9: 1001 |13: 1101 |MMQOM
2: 0010 |3: 0011 QOMM 10: 1010 |15: 1111 jMMMM
3: 0011 |2: 0010 QOMQ 11: 1011 {|14: 1110 |MMMQ
4: 0100 |6: 0110 QMMOQ 12: 1100 |10: 1010 |MOMQ
5: 0101 |7: 0111 OMMM 13: 1101 |11: 1011 |MOMM
6: 0110 |5: 0101 QOMOM 14: 1110 |9: 1001 |MQOM
7: 0111 (4: 0100 QMQQ 15: 1111 |8: 1000 |[MQQQ

Ma Gray va gia tri cua ham Gline cia 16
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$6 tur nhién dau tién k = 0..15.

-,
////////////////////////////////////

< Frank Gray la nha vat 1y hoc My lam nghién
) : . § clru Vién tai hang Bell Labs v&i hang loat phat<
Budc 1. Tinh x = Gray(k) = (k shr 1) xor k = (k div 2) ¢ minh c6 gi4 tri duoc tmg dung trong truyén’

Nho mi Gray ta c6 thé viét ham GLine(n,k) cho ra dong
k trong thi¢p T(n) mot cach don gian nhu sau:

xor k. § hinh, co hoc, dién tir va todn hoc. Nam 19473
Budc 2. Xét n bit thap cia x, néu 1a 1 thi viét ‘M’ néu la ; ¢ Gray dang ky bang phat minh v& ma nhj phans
0 thi viét ‘Q’. p phan hoi sau nay dugc goi la ma Gray. by

P D NN NN NN

(* Pascal *)

function Gray(k: longint): longint;

begin Gray := (k shr 1) xor k end;

function Gline(n: integer; k: longint): string;
var s: string; i: integer;

const cc: array[0..1] of char = ('Q','M");
begin
k := Gray(k); s = ',
for i := n-1 downto 0 do
s = s + cc[(k shr i) and 1];
GLine := s;
end;

// C#

static public int Gray(int k){ return (k >> 1) * k; }
static public string GLine(int n, int k) {

string cc = "QM";

string s = "";

k = Gray (k)

for (int i = n-1; i >= 0; --i)

s += cc[(k >> i) & 1];
return s;

}
Bai 2.10 Téng doan

Mot day con gom cdc phan tr lién tlep nhau trong mot ddy cho trudc duoc goi la doan. Cho day
gom N s6 ti nhién. Tim doan ngdn nhdt c6 tong cac phan tir bang gid tri K cho trude.

TDOAN . INP TDOAN . OUT Dit liéu vdo: tép vin ban TDOAN . INP

Dong  thw nhat: hai sé tw nhién N va K,
1 <N <2000.

21 17 16 3 Tir dong thir hai tré- di: cdc phan ti ciia day.

0 2 3 210 Dﬁl%ura‘%@tﬂnbdnTDOAN ouT

1 5 5 612 Chita mét dong duy nhat gom hai sé ti nhién d

20 30 14 8 0 — chi s6 dau doan va L — s6 phan tir trong doan (chzeu

11 0 6 0 0 dai doan). Néu vé nghiém thi ghi 0 0.

5 Trong cdc tép, dir liéu trén cung dong cach

nhau qua dau cach.

Thuéat toan
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Ta giai bang ki thuat cua s6 trueot nhu sau. Xét doan a[i..j] véi tong S = a[i] + a[itl] + ... +a[j],i<
j. Poan nay dugc goi 1a cira s6. Ta cho cira s6 ndy trugt dan qua phai va xét ba tinh hubng sau day

1) (S =K): ta ghi nhan diém dau i va d dai doan 1a j-itl. Néu d¢ dai ndy nho6 hon d6 dai LMin thi
ta cap nhat lai cac gia tri iMin va Lmin (thu tuc Update). RO tiép tuc xét ctra s6 mai 1a a[i+1..j] .
2) (S <K): Ta dich dau phai ctia cira s6 tir j sang j+1, giit nguyén dau trai (thu tuc Right).
3) (S > K): Ta co dau trai cta cira so tir i thanh i+1 (tha tuc Left).
Ta dit phan tir a[n+1] = 0 lam linh canh.
(e ek ek ok ek ok ek ok ko Rk kR kR kR kR kK ok

TONG DOAN - Doan ngan nhat

co tong K
****************************************)
program TDoan;
uses crt;

const
mn = 2001; bl = #32;
fn = 'TDOAN.INP'; gn = 'TDOAN.OUT';

type mwl = array[0..mn] of word;
var f£,g: text;
n,k: word;
a: mwl;
iMin, IMin: word;
iLeft,iRight: word;
sum: word;
procedure Doc;
var i: word;
begin
assign(f,fn); reset(f); readln(f,n, k);
for i := 1 to n do read(f,al[i]);
close (f) ;
end;
procedure Left;
begin
sum := sum - a[iLeft]; iLeft
if (iLeft > iRight) then
begin iRight := iLeft; sum :
end;
procedure Right;
begin iRight := iRight + 1; sum := sum + a[iRight]; end;
procedure Update;
begin
if (LMin > iRight - iLeft + 1) then
begin iMin := iLeft; LMin := iRight - iLeft + 1; end;
Left;
end;
procedure Xuli;
begin
iLeft := 1; iRight
IMin :=n + 1; sum :
repeat
if (sum = k) then Update
else if (sum < k) then Right
else { sum > k } Left;
until (iRight > n);
if (LMin = n+l) then LMin := 0;
end;

iLeft + 1;

a[iLeft]; end;

iLeft;
a[l];
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procedure Ghi;
begin
assign(g,gn); rewrite(g); writeln(g,iMin,bl,1LMin); close(qg)
end;
BEGIN
Doc; Xuli; ghi;
END.

// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 ({
class TongDoan {
const string £fn "TDoan.inp";
const string gn = "TDoan.out";
static public int n; // n - so phan tu
static public int k; // Tong can chon
static public int sum; // tong hien co
static public int ileft, iright; // hai dau cua so
static public int imin, lmin;
static public int [] a;
static void Main(string[] args) ({
Doc(); XuLi(); Ghi(); XemKetQual() ;
Console.WriteLine("\n Fini ");
Console.ReadLine () ;

}
static public void XemKetQua() {
Console.WriteLine("\n Input: "+£fn);
Console.WritelLine (File.ReadAllText (£fn)) ;
Console.WriteLine ("\n Output: "+gn);
Console.WritelLine (File.ReadAllText(gn)) ;
}
static public void XulLi () {
ileft = 0; iright = ileft;
sum = a[ileft]; lmin = n + 1;
while (iright < n)
if (sum == k) Update();
else if (sum < k) Right();
else /* s > k */ Left();
++imin;
}
static public void Update() {
if (lmin > iright - ileft + 1)
{ imin = ileft; lmin = iright - ileft + 1; }
Left (),
}
static public void Left() {
sum -= a[ileft++];
if (ileft > iright)
{ iright = ileft; sum = a[ileft]; }
}
static public void Right() { sum += a[++iright]; }
static public void Doc() {
int[] v =
Array.ConvertAll (((File.ReadAllText (fn))) .Split(
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new char[] { ' ', '\t', '"\r', '\n' },
StringSplitOptions.RemoveEmptyEntries),
new Converter<string, int>(int.Parse));
int j = 0; n = v[j++]; k = v[j++];
a = new int[n + 1]; a[n] = 0;
for (int 1 = 0; i < n; ++i) al[i] = v[j++];
}
static public void Ghi () {
if (lmin == n + 1) File.WriteAllText(gn, "0");
else
File.WriteAllText (gn,imin.ToString()+" "+1lmin.ToString())
}
} // TongDoan
} // SangTao2

Bai 2.11 Poan khéng giam dai nhat
Dijkstra E.
Cho day gom N s6 nguyén. Tim doan khéng giam cé chiéu dai lom nhat.

MDOAN . INP MDOAN . OUT Dit liéu vao: tép vin ban MDOAN . INP
Dong thik nhat: sé tw nhién N, 1 <N <20000.
Tir dong thir hai tré di: cdc phan tir ciia day.

12 47 Dir liéu ra: tép van ban MDOAN . OUT

15513 Chira mot dong duy n}gd't gém hai s6 tw nhién d —chi
33579 50 dau doan va L — 50 phan tir trong doan (chiéu dai
12 doan).

] Trong cac tép, dir liéu trén cung dong cach nhau qua
dau cach.

Thi du trén cho ta doan khong giam dai nhit bao gdm 7 phan tir bt dau tir phin tir tht tu trong day
(cac phan tir dugc gach dudi):

155133357912

Thuat toan

Pay 1a bai d&, ta doc dan cac phan tir tir input file va so sanh hai phan tir lién tiép nhau la x (phan tur
doc trudce tai budc i) va y (phan tir doc sau tai bude i+1). Néuy <x :chi goi nhq’ ket thuc mot doan khong
giam, ta cap nhat dé ghi nhan lai doan khong giam dai nhat. Cac bién tong thé trong chuong trinh dugc
dung nhu sau:

MaxLen — chiéu dai cia doan khoéng giam dai nhét hién tim duoc,

imax - chi sb dau tién cua doan khong giam dai nhét hién tim duoc,

ileft — chi s6 dau tién cua doan khong giam dang xét.

Do phtc tap: c& N.

(* Pascal *)

(****************************************
MDOAN - Doan tang dai nhat

****************************************)
program MDoan;
uses crt;
const
bl = #32; fn = 'MDOAN.INP'; gn = 'MDOAN.OUT';
var f£,g: text;
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n: integer;
a: mwl;
iLeft, imax: integer;
MaxLen: integer;
procedure Update(i: integer) ;

begin
if (MaxLen < i - iLeft) then
begin
MaxlLen := i - ilLeft;
imax := iLeft; ileft := i;
end;
iLeft := i;
end;

procedure Xuli;
var i, x, y: integer;

begin
assign(f,fn); reset(f); readln(f,n);
read (f,x);
iLeft := 1; MaxLen := 0;
for i := 2 to n do
begin
read(f,y);
if (y < x) then Update(i):;
X = y;
end;
Update (n+1) ;
close (f) ;
end;
procedure Ghi;
begin

assign(g,gn); rewrite(g):;
writeln(g,imax,bl, MaxLen) ;

close(qg) ;
end;
BEGIN

XuLi; ghi;
END.

Trong phuong an C# dudi day ta doc toan bo dir liéu vao mot mang a rdi xir Iy trén mang nay.

// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 {
class DoanKhongGiam {
const string fn = "MDoan.inp";
const string gn = "MDoan.out";
static public int n; // n - so phan tu
static public int imax; // chi so dau cua doan max
static public int ileft; // chi so dau cua doan dang xet
static public int maxlen; // chieu dai max
static public int [] a;
static void Main(string[] args) {
Doc(); XuLi(); Ghi(); XemKetQua/() ;
Console.WriteLine("\n Fini ");
Console.ReadLine () ;



}
static public void XemKetQua(): tu viét
static public void XuLi () ({
ileft = 0; maxlen = 0;
for (int i = 1; i < n; ++i)
if (a[i] < a[i-1]) Update (i)
Update (n) ;
}
static public void Update(int i) {
if (maxlen < i - ileft)
{ maxlen = i - ileft; imax = ileft; ileft = i; }
}
static public void Doc(): tu viét
static public void Ghi () {
File.WriteAllText(gn, imax.ToString() + " " +
maxlen.ToString()); }
} // DoanKhongGiam
} // SangTao2

Bai 2.12 Poan don diéu dai nhat
Dijkstra E.
Cho déy gom N s6 nguyén. Tim doan don diéu (khéng giam hodc khéng tang) ¢é chiéu dai lom nhat.

DONDIEU. INP DONDIEU.OUT Dir ligu vao: tép van ban DONDIEU.INP
Dong thik nhat: sé tw nhién N, 1 <N <20000.
Tir dong thir hai tré di: cdc phan tir ciia day.

12 47 Dir liéu ra: tép van ban DONDIEU.OUT
15513 Chira mot dong duy n}gdt gém hai s6 tw nhién d —chi
33579 s0 dau doan va L — so phan tur trong doan (chiéu dai
12 doan).

Trong cac tép, dit liéu trén cung dong cach nhau qua
dau cach.

Thuéat toan

Edsger Wybe Dijkstra (1930- 2002)
Sinh ndm 1930 tai Rotterdam, HOIIand\
1948-1956 hoc Toan va Vat ly 1y thuyet\
tai Dai hoc Leyden. 1952-1962 nghién:-
clru tai Trung tdm Toan hoc Amsterdam.’
1962-1973 Gido su Toan tai Dai hoc Bach>
khoa Eindhoven, Holland va Pai hocy
Texas Austin. Dijkstra la mt trong nhﬁ’ng\/
nguoi di tién phong trong linh vuce lap\
trinh, nguoi khoi xuong va dat nén mong\
cho nguyén 1y lap trinh ciu truc.

"'././././././././.
IR N
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Edsger Wybe Dijkstra

(photo ©2002 Hamilton
Richards) 5

Nhan xét:
Doan c6 1 phan tir 1a doan don diéu (ting, giam),
Poan gdm mot diy lién tiép cac phan tir bang nhau la doan don di¢u (ting, giam).

. Ta dung hai bién dém cac phan tir tang hodc bang nhau lién tiép, dt va dém céc phan tir giam hodc
bang nhau lién ti€p, dg. Neéu a; = aj ta ting dong thoi dt va dg 1 don vi. Néu a; > aj1 ta tang dt thém 1 don
vi va dat lai dg = 1. Neu a; < aj; ta taing dg thém 1 don vi va chinh lai’ dt = 1. Sau moi budc ta cap nhat doan
don di¢u dai nhat tim dugc. Chuong trinh Pascal doc va xur li tryc ti€p file input, chuong trinh C# doc toan
bd dir liéu vao mang réi xur li trén mang.

Do phtrc tap: cd N.

Céc bién tong thé:

n: s6 lwong phan tir,

dt: @ém s6 phan tir trong day ting,

dg: dém sb phan tir trong day giam.

iMax: chi s6 dau ciia doan don diéu dai nhat,

MaxLen: chiéu dai (s6 phan tir) cia doan don diéu dai nhat.

(* Pascal *)

program DonDieu;
uses crt;
const
bl = #32; £fn = 'DONDIEU.INP'; gn = 'DONDIEU.OUT';
var f£,g: text;
n: integer;
dt,dg: integer;
iMax, MaxLen: integer;
function Max(a,b,c: integer): integer;
begin
if (a < b) then a :=b; { a = Max(a,b) }
if (a > ¢) then Max := a
else Max := c;
end;
procedure Xuli;
var i,m,x,y: integer;
begin
assign(f,fn); reset(f);
readln(f,n); read(f,x);
dt :=1; dg := 1;

MaxLen := 1l; iMax := 1;
for i := 2 to n do
begin

read(f,y);

if (y = x) then
begin dt :=dt + 1; dg :=dg + 1; end
else if (y > x) then
begin dt :=dt + 1; dg :=1; end
else { y < x }
begin dg :=dg + 1; dt :=1; end;
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m := Max (MaxLen, dt, dg);
if (m > MaxLen) then
begin MaxLen := m; iMax := i - MaxlLen + 1; end;
X =y,
end;
close(f) ;
end;
procedure Ghi;
begin
assign(g,gn); rewrite(q):
writeln(g, iMax, bl, MaxLen); close(qg);
end;
BEGIN
Xuli; Ghi;
END.

// C#

using System;
using System.IO;
using System.Collections;
namespace SangTao2 {
class DonDieu {
const string fn = "DonDieu.inp";
const string gn = "DonDieu.out";
static public int n; // n - so phan tu
static public int imax; // chi so dau tien cua doan max
static public int maxlen; // chieu dai max
static public int [] a;
static void Main(string[] args) ({
Doc(); XuLi(); Ghi(); XemKetQua/() ;
Console.WriteLine("\n Fini ");
Console.ReadLine () ;
}
static public void XemKetQua(): ty viét
static public void Xuli () {

imax = 0; maxlen = 1;
int dt =1, dg = 1;
int m;
for (int i = 1; i < n; ++i){
if (a[i] == a[i - 1]) { ++dt; ++dg; }

else if (a[i] < a[i - 1]) { dt = 1; ++dg; }
else /* a[i] > a[i-1] */ { ++dt; dg = 1; }
m = Max(maxlen, dt, dg):;
if (maxlen < m)
{ maxlen = m; imax = i - maxlen + 1; }
}
}

static public int Max(int a, int b, int c) {

-~

if (a < b) a=D>b; // a = Max(a,b)
return (a > c) ? a : ¢c;

}

static public void Doc(): tu viét

static public void Ghi(): tu viét
} // DonDieu
} // SangTao2



Bai 2.13 Lay thira 2,3 va 5

Dijkstra E.

Véi méi gid tri N cho trede hay sinh N sé ddu tién theo trdt t tang dan la tich cdc liy thira ciia 2, 3

va 5.

Gia sir cac phéan tir trong S duogc sip ting va ta da

ais = Min { 2x, 3y, 5z | X, y, z € S(i), 2x > g;, 3y >

Ta sir dung 3 bién i2, i3, i5 dé ghi nhan cac chi sb

LUYTHUA. INP LUYTHUA.OUT Dir li¢u vao: tép van ban LUYTHUA . INP
Chita s6 tw nhién N, 1 <N <1000.
Dir liéu ra: tép van ban LUYTHUA . OUT
12 1 N s6 tim dwoc, méi dong mot $0.

2

3 Thuat toan

4 GQiS]étépcécsécénthn.Tacé

5 leS

6 (ii) Néu x e Sthi 2x, 3x, 5x € S.

8

9 tim dugc phan tir ther i. Ta ki hidu S(i) = { ay, &.....a; }. P&

10 tim phan tir thir i+1 ta nhan xét

12

15 aj, 5z > aj }

16 \ LA .
trong S sao cho aj; = X, aj3 =y Va ajs = z. Cac bién a[1], i2,
i3 va i5 duoc khéi tri 1.

Khi d6 ham Next(i) sinh phﬁn tlr sat sau phﬁn ti A[i] s€ nhu sau:
function Next(i: integer): integer;
begin
while (a[i2] * 2 <= a[i]) do i2 i2 + 1;
while (a[i3] * 3 <= a[i]) do i3 i3 + 1;
while (a[i5] * 5 <= a[i]) do i5 := i5 + 1;
Next := Min(a[i2]*2, a[i3]*3, a[i5]*5);
end;

Pascal *)
(***************************************

LUY THUA cua 2, 3, 5
*************************************)

program LuyThua;
uses crt;

const bl = #32; mn = 1001; £fn = 'LUYTHUA.INP';

type mll = array[0..mn] of longint;
var f£,g: text;
n: integer;
a: mll;
procedure Doc: tu viét;
function Min(a,b,c: longint): ty viét;
function Next(i: integer): tu viét;
procedure Sinh;
var i: longint;
begin
assign(g,gn); rewrite(g);

gn = 'LUYTHUA.OUT';
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a[l] := 1; writeln(g,1l);
i2 :=1; i3 :=1; i5 := 1;
for i := 2 to n do
begin
a[i] := Next(i-1);
writeln(g,a[i])
end;
close(qg) ;
end;
BEGIN
Doc; Sinh;
END.
// C#

using System;
using System.IO;
namespace SangTao2 ({

2 — *
Luy thua 2, 3, 5
K o o - */
class LuyThua235 {
const string fn = "LuyThua.inp";
const string gn = "LuyThua.out";

static public int n; // so luong phan tu
static public int[] a;
static void Main() {
Doc(); Sinh(); Ghi(); XemKetQual() ;
Console.WriteLine("\n £fini");
Console.ReadLine () ;
} // Main
static public void Doc()
{ n = int.Parse(File.ReadAllText (fn) .Trim()); }
static public void Sinh() {
a = new int[n];
int i2 = 0, i3 = 0, i5 = 0; a[0] = 1;
int nl = n-1;
for (int i = 0; i < nl; ++i){ // Next
while (a[i2] * 2 <= a[i]) ++i2;
while (a[i3] * 3 <= a[i]) ++i3;
while (a[i5] * 5 <= a[i]) ++i5;
af[i + 1] = Min(a[i2] * 2, a[i3] * 3, a[i5] * 5);
}
} P
static public int Min(int x, int y, int z) : tu viet
static public void Ghi () {
StreamWriter g = new StreamWriter(gn) ;
for (int i = 0; i < n; ++i) g.WritelLine(a[i]):
g.Close();
}
static void XemKetQua(): tu viét
} // LuyThua235
} // space
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Chwong 3

Tro choi

Céc bai toan trd choi khé da dang va thuong 1a kho.
Ching ta xét loai trd choi thir nhit véi cac gia thiét sau ddy:
1. Trod choi gdm hai d4u thi 1a A va B, luan phién nhau, mdi ngudi di mot nuée. Ta ludn gia thiét
dau thu di trudce 1a A.
2. Hai dau thu déu choi rat gioi, nghia 1a ¢6 kha ning tinh trudc moi nude di.
3. PAu thu nao dén luot minh khong thé di dugc nita thi chiu thua va van choi két thuc.
4. Khong c6 thé hoa, sau hitu han nuée di s& xac dinh duoc ai théng, ai thua.
Gia thiét choi giéi nham tranh cac trudng hop “dn may”, tire 1a cac truong hop do dbi phuwong ho
hénh ma di lac nudc. Diéu nay twong duong vdi gia thict ca hai dau tha déu cé thé tinh trude moi nudce di
(v6i loai tro choi hitu han) hodc ca hai dau thu déu biét cach di tot nhat. Dé tién trinh bay ching ta goi cac
tro choi loai nay 1a choi co, moi the cia ban cd 1a mot tinh huong véi dit li€u cu thé, ta thuong goi 1a mot
cau hinh.
Céc bai toan tin lién quan dén loai trd choi nay thudng la:
e Lap trinh dé xac dinh v&i mot thé co cho trude thi ngudi di trude (d4u thu A) sé thing hay thua.
e Lap trinh dé may tinh choi véi nguoi. Di nhién chwong trinh ban I4p ra 1a danh cho may tinh.
e Lap trinh dé hai méay tinh choi véi nhau.
Vi loai tro choi nay c6 mot heuristic mang tinh chi dao sau day:

Trude hét can xac dinh dwoc mot tinh chdt T théa cdc diéu kién sau day:
a) Thé thua cudi ciing théa T,
b) Moi nude di luén luén bién T thanh V =not T,
¢) Ton tai mét nuwée di dé bién V thanh T.

Tinh chdt T dwoc goila bét bién thua cia tro choi.

Viée chuyén thé X thanh not X thuong dwoc goi 1a lat thé X. Cac qui tic a - ¢ co thé phat biéu lai
nhu sau:
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T dwoc goi la bdt bién thua néu Pdu thii ndo ¢é cach ddy ddu thi khdc vao thé

CIQ Thé thua Cuél Ciﬂ’lg théa T, thua T thi dau thu do sé ﬂ’ldl’lg

b') Moi nueée di tir T déu lgr T thanh V Pdu thii ndo khéng thé ddy ddu thi khdc vaio thé

. . . thua T thi dau thii d6 sé thua.
¢') Ton tai mot nude di dé lat V thanh T.

Nuéc di & day dugc hiéu 1a nude di hop 18 tirc 13 nude di tuan thu cac qui dinh cua tro choi, thi du
"xe lién, phao cach" trong co tudng qui dinh rang quan xe c6 thé "an" tryc ti€p cac quan cia doi phuong
nz..n

nam trén dudng di cia nd, con quan phéo thi phai "an" qua mot quan dém.
Diém khé nhét cua loai toan nay 1a xac dinh bdt bién thua.
Bai 3.1. Boc séi A
) Trén ban co mét d‘é'ng ;0’1’ N vién, hai dau thi A ,vd B lan hro:t di, A @i nuée dau tién.ﬂ Mbi nuée di
dau thu buoc phdl’ bécrtir 1 déen M vién 'séi khoi ban. Pau thiu nao dél? lwot minh khong di noi thi thua. Ca
hai dau thu déu choi rat gioi. Voi hai so N va M cho truoc hay cho biet A thang (ghi 1) hay thua (ghi 0).
Ta thir choi v6i M = 3 va vai dit liéu ban ddu N =1, 2 ,... Dé tinh nudc di cho d4u tha A ban hay ké

mot bang gdbm 2 dong. Dong thir nhét 1a cac gia tri cua N. Dong thtr hai duge ghi 0 Gmg véi tinh hudng A
thua va 1 cho tinh cho truong hop A4 thang, néu A la dau thu di nudce dau tién.

M =3 N = |0(1(2(3({4|5/6|7|8|9|10(11|12|13]..

A thing (1) hay thua (0)? of1|1|1]|0|1|1|1|0f1|1 |1 |0 |1

Cdch di: s6 vién can boc dé chic thing |#|1|2|3|#|1]2|3[#|1|2 |3 |# |1

Mot vai tinh hucfng cho bai Boc s6i A, M = 3: # - dau hdng/béc tam 1 vién

Thi dy, véi M = 3 cho trudc va cb dinh, A 1a d4u tha di trude, ta co

N =0 12 mot thé thua, vi A khong c6 cach di.

N =1 1a mot thé thing, vi A s& bdc 1 vién, B hét cach di.

N = 2 1a mot thé thing, vi A s& boc 2 vién, B hét cach di.

N = 3 1a mot thé thing vi A s& bc 3 vién, B hét cach di.

N =4 1a mot thé thua, vi du A bdc 1, 2, hodc 3 vién déu din dén cac thé thing 14 3,2, 1...

Lam thé nao dé xdc dinh duge l?ét bién cua trd choi? Phuong phap don gian 1a tu duy Nhan - Qua
hay 1a 1ap luan lui. Cuy thé 13, néu biét két qua 1a Q ta hdy gang tim nguyén nhan N sinh ra Q. Ta dé y rang,

Qui tic xdc dinh thé thing / thua

T mot théXdang xét,
e Néu tim dwoc mét mude di dan dén thé thua T thi X sé la thé thing V, va

e Néu moi nuée di tir X déu dan dén thé thang thi X sé la thé thua T.

Trude hét ta s& tim mot thé thua nhé nhdt cia cude choi hay con goi 13 thé thua két hodc thé thua
cuoi cung, vi dau thu nao gip thé nay déu phai dau hang va van choi két thuc.
D@ théy thé thua két s& 1a N = 0: Hét soi, khong thé thyc hién dwoc nudce di nao.
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Viy trude do, nhitg nude di nao c6 thé din dén thé thua T(N = 0)?

Do mdi déu tha chi dugc phép bdc 1, 2 hodc 3 vién nén cac thé tha‘ing V trude d6 chico thé 1AN =1,
2, hodc 3. Ta viet

TIN=0) < V(N=1|2|3) € T(N=?)

trong d6 T 14 ki hidu cho thé thua, V 13 ki hiéu cho thé thing.

Ta thir x4c dinh thé thua T(N = ?). D& thay v6i N = 4 thi moi cach bde 1, 2 hodc 3 vién soi déu dan
deén the thang VIN=312|1). Taco,

TIN=0) € V(N=1]|2|3) € TIN=4)...

Dén day ta c6 thé dy doan bat bién thua s& 1a N = 4k, cho truong hop M = 3, hodc tong quat hon, N
=k(M+1), k> 0.

Vay bat bién thua la:

T: S vién soi trong dong 1a boi cia M+1: N = k(M+1), k > 0.

Ta s& ching minh rang néu N = k(M+1), k=0, 1, 2,...thi nguoi di trude (1a A) ludn ludn thua.

Trude hét dé y réng néu dau tha A gap s6 s0i 1a boi cua M+1 thi v6i moi cach di cia A sb soi g(‘)n lai
s€ khong phai 1a bdi cua M+1. Thét vay, muon bao toan tinh chat la bgi cia M+1 thi A budc phai boc mot
bdi nao d6 cua M+1, day la dicu khong duoc phép vi vi pham luét choi.

Gia st N = k(M+1), k > 1. Goi 50 s6i A boc las. Taco, do 1 <s< Mnén B s&boc u=(M+1)-s
vién s6i va do d6 so soi con lai s& lai 18 N = k(M+1) — s — (M+1) — s) k(M+1)—-(M+1) = (k—1)(M+1). bay
la mét boi cta (M+1).

) ’Néu s6 soi 1a boi ctia M+1 thi v&i moi cach di hop 18, sb soi con laj s€ khéng con la bdi cua M+1.
Néu so0 soi khong phai 1a bdi cia M+1 thi luén Iudn ton tai mot cach di d€ chinh so soi trd thanh bdi cua
M+1.

Keét lugn Bai Boc soi A

Néu sé s6i N= k(M+1), k >0

thi ddu thii nao di trude sé thua.

Voi gia thiét A 13 d4u tha di trude, ta viét ham Ket (N, M) cho ra gia tri 1 néu A théng, nguoc lai
ham cho gia tri 0 néu A thua. Ham c6 hai tham bién: N 1a s5 vién soi trong dong, M 1a gi6i han s vién soi
dugc phép bdc. Ham don thuan chi kiém tra xem tri N c6 1a bdi ciia M+1 hay khong.

(* Pascal *)
function Ket(N,M: integer): integer;
begin
if (N mod (M+1l) = 0) then ket := 0 else Ket := 1;
end;

Ham CachDi (N,M) dudi diy dam nhan chirc ning huéng dan ngudi choi chon mét cach di. Truée
hét can kiém tra xem thé dang xét 1a thing hay thua. Néu do 1a thé thua va con s6i thi boc 1 vién nhim kéo
dai thoi gian thua. Néu d6 1a thé thing thi bdc s6 soi du dé s6 soi con lai s& 1a boi ciia (M+1).

(* Pascal *)
function CachDi (N,M: integer): integer;
var r: integer;

begin
r := N mod (M+1);
if r =0 then { thua }
begin
if N = 0 then CachDi := 0 else CachDhi := 1;
exit;
end;
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CachDi := r;
end;

// C#

static int Ket(int n, int m) { return (n%$(m+l) == 0) ? 0 : 1;}
static int CachDi (int n, int m) {
int r=n % (m+l);
if (r == 0) // thua
return (n = 0) ?2 0 : 1;
return r;

}
Bai 3.2. B6c séi B
Cho do”’ngr soi N vién, hai c?cfu thii A va B lan luot di, A di n’u'('fc dau tién. Méi nudce dz déu thg’t duroc
phép boc tir I den M vién soi. Dau thi nao thuc hi¢n nuoc di cuoi cung thi thua. Ca hai dau thu déu choi
rat gioi. Voi hai so N va M cho truoc hdy cho biét A thang (ghi 1) hay thua (ghi 0).
Ta nhén thay bai nay chi khac bai B¢ soi A & diéu kién thua: ai boc qudn cudi ciing sé thua.
Chic chin 1a ban s& c6 thé xac dinh ngay dugc bat bién thua ciia trd choi nay la

N =k(M+1) + 1, k > 0. Tuy nhién, dé hinh thanh k¥ nang phat hién luat choi cho cdc bai toan khé hon sau
nay, ban hay gang thuc hién cac budc tim kiém theo cac so do sau day:

So d6 1: Thir v&i vai dit liéu ban ddu: M=3; N=1, 2,...

M=3 N = |1(2|3|4|5|6|7|8|9|10|11(12(|13]..

A thing (1) hay thua (0)? ol1|1{1|o|1|1|2|0|1 |1 |1 |O

Cdch di: s6 vién can béc dé #(1(2(3(#[1(2(3(|#]|1 (2 |3 |#

chdc thang.

Mot vai tinh huéng cho bai Béc s6i B, M = 3; # - dau hdng/béc tam 1 vién

So d6 2: Tinh hai hai thé thua lién tiép theo lap luan Iui (Nhan - qua).

So do tinh hai thé thua lién tiép

Bude 1| Xdc dinh thé thua nhé nhdt: T(N = 1)

Bude 2| Xac dinh cac thé thcfng V dan dén T: Tir V ¢é mét nwée di dan dén T.
T(N=1) €< V(N=2|3|4)

Bude 3| Xdc dinh thé thua T dan dén V: Moi cach di tir T déu roi vao V.
T(N=1) € V(N=2|3|4) € T(N=5)

Buée 4| Tong qudt héa, xdy dung va chirng minh céng thire xdc dinh bat bién thua:

N = k(M+1)+1, k >0

~ So dd 3: Tdéng quat hoa (Chi tiét hoa Budc 4 trong So dd 2). Trong so d6 3 dudi day ta ki hiéu X(k)
la sO vién soi tai the X xét trong budc k=0, 1,2... X ¢ thé~12‘1 th§ thang V hoac thé thua T, chu y rang budc
k dugc xét theo qua trinh 1ap luén lui chir khong xét theo dien tién cuia trd choi.
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Budc 4. Tong qudt héa

Budc 4.1 Thé thua nhé nhat: T(0) = 1.
Buéc 4.2 Gid thiét thé thua tai bude k la T(k) (s6 vién soi dé nguoi di trude thua).
Buoc 4.3 Xdc dinh cdc thé thing V(k) dan dén T(k): C6 mét cdch di dé trén ban con T(k) vién soi.

T(k) € V(K) = T(K) +d: L<d <M.

Buéc 4.4 Xac dinh thé thua T(k+1) dan dén V(K): Moi cach di tir T(K+1) déu roi vao V(K) = T(K) + d;
1<d<M:

T(K) € V(K) = T(k) + d: 1 <d < M €T(k+1) = Max {V(K)}+1 = T(K)+(M+1)

Buoc 4.5 Chitng minh cong thirc T(K) bang qui nap: T(K) = k(M+1)+1

Du doan cong thirc: Ta c6, theo cong thiic thu duge ¢ Budc 4.4, T(k+1) = T(k)+(M+1),
TO)=1

T(@1) = T(0)+(M+1) = 1+(M+1);

T(2) = T()+(M+1) = 1+(M+1)+(M+1) = 2(M+1)+1;

T(3) = T(2)+(M+1) = 2(M+1)+1+(M+1) = 3(M+1)+1;

Dy doan: T(k) = k(M+1)+1.
Chirng mnh bt bién thua: Néu s6 soi trong ddng 1a T(k) = k(M+1)+1, k > 0 thi ai di trudc sé thua.
Co s& qui nap: véi k =0 ta c6 T(0) = 0.(M+1)+1 = 1. Day la thé thua nho nhat.
Gia st voik>1taco thé thua 1a T(k) = k(M+1)+1. Ta ching minh rang T(k+1) = (k+1)(M+1)+1 s&
1a thé thua tiép theo va giita hai thé thua nay 1a cac thé thing. That vay, vi T(k) 1a thé thua nén cac thé co

dang V(k) = T(k)+d, 1 <d <M s& déu 1a thé thing. Tir day suy ra thé thua tiép sau d6 phai 1a T(k+1) =
T(k)+M+1 = k(M+1)+1+(M+1) = (k+1)(M+1)+1.

Két lugn Bai Boc soi B

Néu sé s6i N= k(M+1)+1, k >0

thi ddu thii nao di trudce sé thua.

Ta ciing ¢6 thé st dung ham f(N) xac dinh xem v&i ddng s6i c6 N vién thi ngudi di trudc sé thing
(f(N) = 1) hay thua (f(N) = 0). Ta c6, f(1) = 0 vi v6i 1 vién soi thi ai boc vién d6 s& thua. Gia st fiN) = 0
D& thdy, khi 6 f(N+d) = 1 v6i 1 < d < M, vi chi can béc d vién s6i 12 din dén thé thua. Tiép dén
fON+H(M+1)) = 0 vi v&i moi cach bde s vién soi, 1 <'s <M dbi phuong s& bde tiép u = (M+1)—s dé sb soi
con lai 1a N vién tng v6i thé thua. Tir d6 suy ra f(N) = 0 véi N = k(M+1)+1; con lai 1a f(N) = 1.
Hai ham Ket (N,M) va CachDi (N,M) vGi N > 0 khi d6 s€ nhu sau.
(* Pascal *)
function Ket(N,M: integer): integer; {0: thua; 1: thang}
begin
if (N mod (M+1l) = 1) then ket := 0 else Ket := 1;
end;
function CachDi (N,M: integer): integer;
var r: integer;
begin
r := N mod (M+1);
if (r = 1) then { thua: boc tam 1 vien }
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CachDi := 1 else
if (r = 0)then CachDi := M
else CachDi := r-1;

end;

// Cc#
static int Ket(int n, int m)// 0: thua; 1: thang
{ return (n $ (m+l) == 1) 2 0 : 1; }
static int CachDi(int n, int m) {
int r =n % (m+l);
if (r == 1) // thua, boc tam 1 vien
return 1;
else return (r == 0) ? m : r-1;
}
Bai 3.3. Boc s6i C
Cho cij‘éng SOl {Vvién, hai q‘cfu thu A \fd B lan lwot d‘z Adi flwéc dau tién. Tai méi nuée di, Jél{ thu
bugc phat boc toi thieu 1 quan, toi da nira s6 quan trong dong. Bau thu nao dén heot minh khong di noi thi
thua. Ca hai dau thu déu choi rat gioi. Cho biet A thang hay thua.
Chay:
¢ Néu sé quan lé thi boc nira non,
¢ Déng nao con 1 quan thi khong co cdch béc ¢ dong d6, vi 1 div 2 = 0 trong khi yéu cdu ciia
luat choi la phdi boc toi thiéu 1 quan.
Sodd 1:  Thirvéivai dit lidu ban ddu: N =1, 2, 3,...

N 1/2(3(4(5/6|7|8(9|10(11|12|13|14|15|16|...

A thing (1) haythua (0)?{0|1|0|1|1|1|0(1|1{1 |1 1|1 |1|0]1

Céch di- 6 s6i can bée  |#|1|#(1]2|3|#(1|2|3 |4 |56 |7 |#]|1
dé chdc thing

Mot vai tinh huong cho bai Béc séi C; # - dau hang/boc tam 1 vién.

So d6 2: Khao st hai thé thua lién tiép theo 1ap luan i (Nhan - qua).

So do tinh hai thé thua lién tiép

Bude 1| Xdc dinh thé thua nhé nhat: T (N = 1)

Bude 2| Xdac dinh cac thé thdng V dan dén T: Tir V ¢é mét nuwée di dan dén T.
TIN=1) € V(N=2)

Bude 3| Xdc dinh thé thua T dan dén V: Moi cach di tir T déu roi vao V.
TIN=1) € V(N=2) €T(N=23)

Bude 4| Tong quat héa, xdy dung va chitng minh céng thire xdc dinh bdt bién thua:
N=2-1k>1
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S0 dd 3: Tong quat hoa (Chi tiét hoa Budc 4 trong So d6 2). Trong so d6 3 dudi day ta ki hiéu X(k)
la §6 Yién sO1 tai thé’X xét trong budc k=0, 1, 2, ... theo 1dp ludn lui tir the thua nhd nhat tré di. X c6 thé 1a
the thang V hodc thé thua T.

Buéc 4. Tong qudt héa

Budc 4.1 Thé thua nhé nhat: T(0) = 1.
Buéc 4.2 Gia thiét thé thua T(k) c¢6 N vién soi: T(k) = N.
Buée 4.3 Xdc dinh cdc thé thang V(k) dan dén T(k): C6 mét cach di d@é trén ban con N vién soi.
TK) € V() =N+d;1<d <N.
Butéc 4.4 Xdc dinh thé thua T(k+1) dan dén V(k): Moi cach di tir T(k+1) déu roi vao V(k) = N + d;
1 <d<N.
Tk) € VK) =N+d; 1 <d <N €T(k+1) = Max {V(K)} + 1 = N+N+1

Budc 4.5 Chirng minh céng thirc T(k) bang qui nap: T(k) = 2*-1.

Goi T(k) 1a thé thua khao sat tai budc thi k. Ta co,

Thé thua nho nhit T(0) = 1: néu c6 1 vién so6i thi khong di ndi: chiu thua.

Gia sir thé thua tai bude thir k 1a T(k) =N

Khi d6 cac thé thing din dén thé T(k), theo Iluat choi s& 1a V() = T(k)+d,

1 <d < T(k) va thé thua tiép sau d6 phai 1a T(k+1) = T(k)+T(k)+1 = 2T(k)+1.
Téng hop lai ta co

T() =1,

T(1) =2T(0)+1 = 2+1,

T(2) = 2T(1)+1 = 2(2+1) + 1 = 2%+2+1,

T(3) = 2T(2)+1 = 2(2%+2+1)+1 = 2°+2%+2+1.

Ap dung cong thue a“* — 1= (@ + a“*+...+a+1) (a—1) ta dy doan:
T(K) = 2%+ 2%M4 . +2+1 = (2 — 1)/(2-1) = 2*"1 — 1.

Ta dung qui nap toan hoc dé chirng minh ring T(k) = 24! - 1.
V6ik=0,taco T(0)=2"-1=2-1= 1. Vay T(k) dung véi k = 0.
Giasir T(k)= 2'—1.Taching minh T(k+1)= 221
Taco, T(k+1) = 2T(k)+1 = 2(2**1-1)+1 = 2*"2-2+1 = 221 dpcm.

Két lugn Bai Boc séi C

Néu s6 s6i N ¢6 dang 2°- 1, k > 1 thi ddu
thu nao di truoc sé thua.

Cac s6 dang 2% — 1 dugc goi 1a s Mersenne mang tén nha toan hoc Phap thé ki tha XVII, nguoi
dau tién nghién ctru chiing.
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Véi gia thiét A 1a ddu thu di trudc, ta viét ham Ket (N) cho ra gi4 tri 1 néu A thing, nguoc lai ham
cho gia tri 0 néu A thua. Ham chi don thuan kiém tra xem N c6 phai la s0 Mersenne hay khong. Néu dung
nhu vay thi dau thu A sé€ thua, nguogc lai 1a A thang.

/////////////////////////////////////

.. Marin Mersenne (1588-1648) 1a con mdt gia dinh néng
dan Phap. Luc dau ong hoc than hoc va triét hoc, sau
- chuyén sang nghién ctru toan hoc va am nhac. Ong dé
“lai nhitng két qua 1y thu vé& co so toan hoc ciia 4m
" 'nhac, hinh hoc va 1y thuyét sd.

~ Ta dé y rang N = 21 tuong duong véi N+1 = 2% vi cac s6 nguyén trong may tinh déu duoc biéu
dien dudi dang nhi phan, nén dé tinh gia tri 2% ta chi viéc dich so 1 qua trai k bit.
(* Pascal *)

function Ket (N : integer) : integer;
var m,nl: integer;
begin

nl :=N+1; m :=1;

while (m < nl) dom :=m shl 1;
{m=22>nl =N+l ==> N < 2*-1 }
if m = nl then Ket := 0 else Ket := 1;
end;
Ham CachDi dudi diy s& xac dinh s6 soi can boc cho mdi tinh hubng. Trudc hét ham kiém tra xem
s6 s6i trong ddng c6 phai 1a sé Mersenne hay khong qua h¢ thirc N+1 = 2k NéuN = 2% 1 thi ngudi nao di
s€ thua, do d6 ta chon cach di chdm thua nhat bang viéc boc 1 vién séi. D nhién néu N = 1 thi ta phai chiu
thua bang cach gan CachDi = 0. Ta xét truong hop N khong phai 1a s6 Mersenne. Khi d6 ton tai mot so
nguyén k thoa 2X— 1 < N < 2! = 1. Ta cin béc bot sb soi chénh 1éch las = N—(2X 1) dé sb soi con lai c6
dang 2~ 1.Ta chimg minh 1 <'s < N/2, tic 14 cach di nay 1a hop 1é theo quy dinh ctia du bai. That vay,
do 2~ 1 < N néns = N-(2*—-1) > 1. Mat khéc, néu s > N/2 tirc 1a N—(2"~1) > N/2 thi N/2 > 2“1 hay N >
22 Tu day suyra N > 2“"_1 mau thudn véi diéu kién cua k. Vay ta phai c6 s < N/2.

(* Pascal *)

function CachDi (N : integer) : integer;
var m, nl: integer;
begin

nl =N+ 1; m :=1;

while (m < nl) dom :=m shl 1;
{m=2*>nl = N+1 ==> N < 2k-1 }
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if m = nl then { N =2 - 1: Thua }
begin
if N =1 then CachDi := 0
else CachDhi := 1;
exit;
end;
{m=2>N+1 }
m :=m shr 1;
{m=21T < N+1 < 2* = 2m ==> m-1 < N < 2m-1 }
CachDi := N-m+1;
end;

// C#

static int Ket(int n) {
int m =1,n1 =n + 1;
while (m < nl) m <<= 1;
// m =2F >nl = n+l ==> n < 2*-1
Ket = (m == nl) 2 0 : 1;

}

static int CachDi (int n) {
intm=1, nl =n+ 1;
while (m < nl) m <<= 1;
// m=2F>nl = n+l ==> n < 2k-1
if (m == nl) // Thua

return (n == 1) 2 0 : 1;
// m = 25 > n+1
m >>=1;

// m=21< n+tl < 2¥ = 2m ==> m-1 < n < 2m-1
return n-m+1l;

}

Bai 3.4. Chia doan
Dang phat biéu khéc ciia Bai Boc séi C

Cho mot doan thcfng trép truc s6 dai ]yd‘o’n Vi VOi gdc diém chia ngyyén. Hai ban lan leot thuc hiéryz
thao tac sau day: Cat doan thang tai mot diérr! nguyén ndm‘ trong doan dé thu dwoc 2 doan con sau do vc?t
di doan ngan, trao c{‘oan dai cho nguoi kia. Néu hai doan bang nhau thi vat di mot doan tuy y. Ban nao den
luf(f{ mmh khong thé‘thu“c hiél:l duwoc thao tac trén thi thua. Hay cho biet ban di trudc thang hay thua. Gia
thiét rang hai ban déu choi rat gioi.

Bai 3.5. Béc s6i D

Cho 2 c?‘éng S6i Vi 56 vién soi lan leot la N va M vién. Hai nguoi choi A va B, A luon di trudc. Luot
choi: Chon dong tuy ¥, boc toi thieu 1 vién va t0i da ca dong. Dau thi ndo dén lwot minh ma khong di noi
thi thua. Hay cho biét A thang hay thua. Gia thiét rang hai dau thu déu choi rat gioi.

Thuat toan
Bai nay kha dé giai.

Biit bién thua cho Bai Béc séi
D

S0 soi cua hai dong bang nhau.
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) Néu‘ 56 s0i cua hai dbng khac nhau thi A la dau thu di trude s& can bing hai dong biang cach chon
dong lon ro1 boc bot s6 soi chénh 1éch d€ so soi cua hai dong tré thanh bang nhau. Khi B di thi s€ bién hai
dong thanh khéc nhau, dén lugt A lai can bang hai dong. ..

Ta ciing d& dang viét dugc ham két nhur sau:
(* Pascal *)

function Ket(N,M : integer) : integer;
begin

if N =M then Ket := 0 else Ket := 1;
end;

Thi tuc CachDi dudi ddy sé xac dinh ddng va sb soi can bdc cho mdi tinh huéng. Ham nhén vao 1a
N - s6 lugng soi clia dong thir nhat va M - s6 luong soi ciia ddng thir hai va cho ra hai gia tri: D - ddng soi
can chon va S - s6 vién soi can bdc tai ddng d6. Néu N = M, tirc 1a gip thé thua thi danh bdc 1 vién tai déng
tiy chon, mot cach ngau nhién. Ta qui udc D = 0 14 tinh hudng chiu thua, ttc 1a khi ca hai dng d hét soi.
(* Pascal *)
procedure CachDi(N, M : integer; var D,S : integer);

{ Dong 1: N vien, Dong 2: M vien soi }

begin
if N =M then { Se Thua }
begin
if N=0 then D := 0 { Het soi: dau hang }
else
begin { Keo dai cuoc choi }
S :=1; { boc 1 vien }
D := random(2)+1;{tai 1 dong tuy chon}
end;
exit;
end;
{ Tinh huong thang }
if N> M then D := 1 else D := 2; { Chon dong nhieu soi }
S := abs(N-M); { Boc so soi chenh lech }
end;
// C#

static int Ket(int n, int m) {
// Déng 1l: n vién; Déng 2: m vién
return (n ==m) ? 0 : 1;
}
static void CachDi (int n, int m, out int s, out int d) {
Random r = new Random() ;
if (n == m) { // thua
if (n=0) d=0;

else {
s =1;
d = r.Next(2) + 1;

}

}

// n '= m: thang

d= (n>m) ?21: 2;

s=(d==1) ? (n-m) : (m - n);

}
Ban thir nghi
Tinh hinh s& ra sao néu ta xét lai bai nay véi diéu kién thu nhu sau: d4u tha bdc nhitng quan cudi

cung con trén ban s€ thua?
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Bai 3.6. Boc soi E

Cho 2 déng s6i vdi s6 vién s0i lan heot la N va M vién. Hai ngieoi choi A va B, A luén di truée. Lot
choi: Chon dong tuy y, boc toi thiéu 1 vién va toi da ca dong. Pau thu nao boc nhitng quan cuoi cung con
trén ban sé thua. Hay cho biet A thang hay thua. Gia thiét rang hai dau thu déu choi rat gioi.
Thuat toan

D@ thiy khi mét trong hai déng chi con 1 vién soi, ddng thtr hai co soi thi ai di trudc s& thing, vi
nguoi do chi viéc boc hét dong soi con lai. Ta xét truong hop N, M > 1. Véi truong hop nay ta su dung bat
bien thua T(N=M) va tim cach cén bang hai dong soi.

M
®© 0 & & o0 6

1 0 1 1 1 1

o|l1/1|1|1]1

1 0 1 1 1

1 1 1 0 1 1

1 1 1 1 0 1

o®0loloo

1 1 1 1 1 0

~ Goi A la du thu di trudc, ta ki higu f(N,M) 1a ham hai bién cho gi4 tri 1 néu A thing, va gi4 tri 0
néu A thua, N va M 1a s6 soi trong hai dong. D¢ thay f la ham doi xung, tirc 1a f(N,M) = f(M,N) vi trat ty
cua hai dong soi khong quan trong. D¢ tinh tri cia f ta stir dung ma tran hai chi€u f, cac dong ung véi gia tri
N, cac cot trng voi gia tri M. Ma tran nay doi xing qua duong chéo chinh, do do6 ta luén gia thiet la N <M
va s& lan luot dién tri theo cac dong, tai mdi dong N ta bt dau dién tri tir cac ¢ot M > N trd di. Ta c¢6 nhan
xét tha vi sau day:

*f(1,0) =(0,2) = f(N,N) =0, N > 1,
* Cac gia tri con lai trong bang déu bang 1.

Ham Ket va thu tuc CachDi s& nhu sau.

Bt bién thua cho bai Bbc soi
E

1. N=M> 1, hodac
2.(0,1),(1,0)

function Ket(N,M : integer) : integer;
begin
if (N+ M=1) or ((N=M) and (N > 1))
then Ket := 0 else Ket :=1;
end;

Vi thii tuc CachDi cho tinh hudng thing ta phai xét kha nhiéu truong hop.

Trudng hop 1. Chi con mot ddng: ta bde ddng kia, bot lai mot vién.

Truong hop 2. Co6 mot ddng chira duy nhét 1 vién soi: ta béc hét dong kia.

Hai trudng hop 1 va 2 ¢6 thé gop 1am 1 nhu sau:

Trudng hop 1&2. Néu mot déng con khong qué 1 vién soi thi boc & dong kia s6 s6i N+M-1.
Trudong hop 3. Can bang sb soi hai déng bang cach bde sb soi chénh 1éch.
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Dé y ring trong ca 3 truong hop thing va ca truong hop thua ta déu chon déng c6 nhiéu so6i hon dé

boc.
procedure CachDi (N,M : integer; var D,S : integer);
begin
{ Chon dong nhieu soi }
if N>Mthen D :=1 else D := 2;

if N+ M=1) or ((N=M) and (N > 1)) then
begin { Se Thua }
S :=1; { boc 1 vien }
exit;
end;
{ Cac tinh huong thang }
if (N< 2) or (M < 2) then S := N+M-1
else S := abs(N-M);

end;
// C#
static int Ket(int n, int m) {
return (n + m == |] (n ==m & n > 1)) ?2 0 : 1;
}

static void CachDi (int n, int m, out int d, out int s) {
d=(n>m) 21 : 2;

if (n + m == || (n ==m && n > 1)) { // se thua
s =1; // boc 1 vien
return;
}
s=(n<2 || m<2) ? (ntm-1) : Math.Abs(n - m);

Bai 3.7. Boc séi F

Cho 2 d‘éng 561 véi $6 vién séi lﬁn l!/fg)‘t lc? Nva Mvién, N, M > I.VHai nguoi c,hm' Ava B, A luon di
trudc. Luot choi: Chon dong tuy ¥, boc toi thiéu 1 vién va t0i da nia so vién cua dong. Dau thu ndo den
lugt minh ma  khong di noi thi thua. Hay cho biet A thang hay thua. Gia thiét rang hai dau thu déu choi
rat gioi.

Thuat toan

M&mmwm@ﬁwwwﬁmwwmme®@hN=MIM@@wﬂm@@wmﬂN:M
chi la mét truong hop déc biét cua bat bien thua. DE thay, néu N =M =1 thi hét cach di. Neu N=M> 1 va
A di trudce thi B chi viéc can bang lai s soi cua hai dong 1a chac thang. Vay N = M 1a mét diéu kién thua
(cho ngudi di trudce).

Dé lap bang tinh tri, ciia ham f(N,M) ta ciing nhan xét rang ham nay dbi xung, tie la f{IN,M) =
f(M,N) vi trat tuy cua cac dong soi 1a khong quan trong. Cling chinh vi f(N,M) l1a ham doi xing nén ta chi
cén‘tinh tri cua f(N,M) v6i N <M roi 1dy dbi xtg qua duong chéo chinh ciia bang tri. V&i mdi N cho trude
ta lan luot dién tung dong N cua bang v6i M = N, N+1, N+2,... Theo nhan xét trén ta c6 ngay f(N,N) =0
v6i moi N. Tur the thua nay ta thay ngay f(N,N+d) =1 v6i moi d = 1,2,...N vi tir cac thé nay ta c6 thé boc d
vién tir dong thir hai (dong c6 M=N+d vién) dé dan dén the thua f(N,N). Tur day suy ra thé thua tiép theo s&
1a f(N,N+N+1) = f(N,2N+1). Tuong tu, thé thua ti€p sau th¢ nay phai la f(N,2(2N+1)+1) = (N 2°N+2+1).
Tong quat hoa ta thu dugc két qua sau:

Néu déng soi thir nhat ¢6 N vién thi cac thé thua s& c6 dang f(N,M) v6i M = 2"N+2"1+. . +2+1 =
2“N+(2*+...+2+1). Ap dung cong thirc

21 = (2-1) (%4252 42+1) = 244224 42+
ta thu duoc M = 2"N+2*-1 hay M+1 = 2X(N+1).
Vay
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Biit bién thua cho Bai Boc séi F

§6 s6i trong hai dong théa hé thire
(N+1) = 25(M+1), k >0 (*)

Tu h¢ thirc (*) ta suy ra N =M la truong hop riéng khi k= 0.
Ham Ket va thu tuc CachDi khi d6 s€ nhu sau.

Dé y rang cac sb nguyén trong may tinh duoc biéu dién dudi dang nhi phan nén gié tri 2k tuong duong voi
toan tur dich trai 1 k bit, 1 shl k.

function Ket(N,M : integer) : integer;
var N1,M1,t: integer;
begin

N1l := N+1; M1l := M+1l;
if N1 < M1l then

begin

t := N1l; N1 := M1l; Ml := t;

end; { N1 > M1 }
while M1 < N1 do M1 := M1l shl 1; { 2*M1 }
if (M1 = N1) then Ket := 0 else Ket := 1;

end;

Véi thi tuc CachDi cho tinh hudng thua thi A danh bdc 1 vién ¢ ddng nhiéu soi. Trong truong hop
thing ta ciing chon déng nhiéu soi dé bdc bét S vién sao cho sb soi gitra hai déng thoa h¢ thie (*). Ta tinh
S nhu sau. Gia st N > M va k 14 s6 nguyen dau tién thoa hé thire N+1 < 2 (M+1) Khi d6, do diéu kién
thing nén ta phai c6 2 (M+1) < N+1 < 2 (M+1) Vay sb soi chénh léch cin boc bét & ddng nhiéu soi & 1a
S = N+1-2“'(M+1). Ta chimg mmh rang 1 < S < N/2. That vay, vi 2Y(M+1) < N+1 nén S =
N+1-2"1(M+1) > 1. Mat khac, néu S > N/2 thi 2S > N hay 2N+2-2(M+1) > N. Tir day rat ra N+1 >
2“(M+1)-1, hay N+1 > 2%(M+1), mau thudn véi gia thiét v& k.

procedure CachDi(N,M : integer; var D,S : integer);
var N1,M1,t: integer;

begin
{ N=M-=1: dau hang }
if (N = M) and (N = 1) then

begin
D :=0; S :=0;
exit;
end;
{ Chon dong nhieu soi }
if N> M then D :=1 else D := 2;

Nl := N+1; M1l := M+1;

if N1 < M1 then

begin

t := N1; N1 := M1l; Ml := t;
end; { N1 > M1 }
while M1 < N1 do M1 := M1l shl 1; { 2*M1 }
if (M1 = N1) then { Thua }
begin { Se Thua }

S :=1; { boc 1 vien }
exit;
end;
{ Cac tinh huong thang }
Ml := M1 shr 1;
S := N1-M1;

end;
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// C#

static int Ket(int n, int m) {
if (n < m) {
int t =n; n=m;, m=t;
} // n>m
intnl=n+1, ml=m+ 1;
while (ml < nl) ml <<= 1;
return (ml == nl) ? 0 : 1;
}
static void CachDi (int n, int m, out int d, out int s){
// n =m=1: dau hang

if (n = m && n == 1) {
s =d=0;
return;

}

// Chon dong nhieu soi
d=(n>m) 21 : 2;
intnl=n+1, ml=m+ 1;
if (n1 < ml) {

int t = nl; nl =ml; ml = t;
}// nl >=ml
while (ml < nl) ml <<= 1;

if (ml == nl) // thua {
s =1; // boc 1 vien tai dong d
return;

}

// Cac tinh huong thang
ml >>= 1; s = nl - ml;
}

Bai 3.8. Chia Hinh chir nhat

Olimpic Québc té

Cho mét ludi chir nhdt kich thiroc NxM don vi nguyén. Hai ban lan lwot thyc hién thao tac sau ddy:
Cdt hinh theo mgt dwong ké trong lwGi di qua mét diém nguyén trén mot canh va khong trimg véi dinh dé
thu dwoc 2 hinh chit nhdt sau dé vat di hinh cé dién tich nhé hon, trao hinh c¢é dién tich lén hon cho nguoi
kia. Néu hai hinh cé dién tich bdng nhau thi vét di mot hinh tuy y. Ban nao dén lwot minh khong thé thue
hién dwoc thao tdc trén thi thua. Hay cho biét ban di truée thang hay thua. Gia thiét rang hai ban déu choi
rat gioi.

1.A 2.B
Vi hinh chik nhét 5x 5 dau thit A sé thua sau 6 nudce di.
Sau méi lan cdt, manh tréng co dién tich lon hon
sé duwoc giao cho ddu thi tiép theo,

manh xam sé dwoc bo di.
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Goi y. Bai nay hoan toan trong dwong nhu Bai Béc s6i F.
Bai 3.9. Boc soi G
(Dang tong quat).
Cho N déng $6i véi s6 vién soi lan lwot la S, i = 1,2,...,N. Hai nguoi choi A va B, A luon di trudc. Luot

choi: Ch.ondéng tity ¥, boc toi thiéu 1 vién va toi da nira s6 vién cia dong. Pdu thii ndo dén liwot minh ma
khong di noi thi thua. Hay cho biét A thang hay thua. Gia thiét rang hai dau thu déu choi rat gioi.

Bai 3.10. Chia Hinh hop
(Cho trirong hop 3 déng s6i)

Cho mét’lu’é'i hinh hop chir nyhdt kich thiroc N. ng(H don vi nguyén. Hai ban lan lwot thuc hién thao
tac sau day: Cat hinh theo mot thiet dién di qua mot diém nguyén trén mot canh, khong trung voi dinh va
vuong goc voi canh doé dé thu dwoc 2 hinh hop chir nhat sau dé vat di hinh c6 the tich nho hon, trao hinh cé
thé tich Ién hon cho nguoi kia. Neu hai hinh cé cing thé tich thi vat di mgt hinh tuy y. Ban nao den luot
minh khong thé thuc hién dwoc thao tac trén thi thua. Hay cho biet ban di trudc thang hay thua. Gia thiet
rang hai ban déu choi rat gioi.

Pé giai bai 3 dbng soi chung ta cﬁn’m(f)t chut tro giiip cua toan hoc. Ban xem ba ménh dé dudi day
va giai thr mdt so thi du nho, sau do thir bat tay chirng minh cac ménh dé do. Ban cling c6 thé xem lai cac
ching minh da trinh bay trong cac bai giai ndi trén.

Co so toan hoc

Pinh nghia 1. Cac s6 tu nhién dang 2%1,k=0,1,2,... duoc goi la s6 Mersenne.

Thi duy, cac $60,1,3,7, 15,31, 63, 127, 255, 511, 1023 1a nhiing s6 Mersenne ung véi cac gia trik =0, 1,
2,3,4,5,6,7,8,9va 10.

Céac sb nim gitta cac sb trén thi du,2,4,5,6,8,9,10, 11, ... khong phai la s& Mersenne.

Ménh d@é 1 . Cho s6 ty nhjén n. Néu n khong phai 1a s6 Mersenne thi ta ludn ludn tim dugc sb tu nhién S, 1
<S <1n/2 @€ n-S 1a mot s6 Mersenne.

Thi duy,

1.n=2,S=?

2.n=10,S="7

3.n=1534,S="?

Goi y. Xéc dinh k @& 2% < n+1 < 2!, Sau d6 tinh S =n+1-2%,
Papan: 1.S=1;2.S=3;3.S=511.
Cho 2 s6 tu nhién n va m. Xét hé thirc
n+1=2(m+1),k=0,1,2, ... (*)
Ménh d@é 2

a) Hai s6 Mersenne bt ki déu thoa hé thire (¥).

b) C6 nhitng cip sb tu nhién thoa hé thirc (*) nhung khong phai 1a sé Mersenne.

) Néu cip sb tw nhién n va m thoa hé thirc (*) va mot trong hai s6 d6 1a sb Mersenne thi s6 kia cling
phai la s Mersenne.

Goiy

a)n=2%1, m=2"1a>b = nt+l = (m+1).2*".

b) Thi dy, 5 va 11: (11+1) = (5+1).2%, Vi moi a, b nguyén: 5 = 2°-1, 11 = 2°-1.

c) n+l = (m+1).2X n=2%1= 2°=(m+1).2%hay m = 2°* - 1.,
Ménh dé 3. Cho 2 §6 tu nhién n va m, n > m. Néun va m khong thoa hé thirc (*) thi ta luén [udn tim dugc
$0 S, 1 £S <n/2 d€ n—S va m thda h¢ thirc (¥).
Thi dy,

1.n=12,m=3,S=?
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2.n=50,m=5,8="?
3.n=54,m=6,S=7?
Papan: 1.S=5;2.S=3;3.S=27.
Goi y. Xac dinh k max dé 2(m+1)<n+1. Sau d6 tinh S =n+1-25(m+1).
) Tiép theo sé& 1a bai toan bdc nhiéu déng soi voi luat boc s quan khong han ché trong mot dong duy
nhat da chon.

Bai 3.11. Tro choi NIM

Tro choi N{M co xudt xir ti T rung Hoa, danh cho ﬁai dau thit A va B véi cac nudc di lﬁn lwot dan nhay
trén mot dau truong voi N dong soi. Nguwoi nao den luot di thi duoc chon tity y mot dong soi va boc toi
thiéu ld, 1 vién, toi da la ca dong dc? chon. ,{li den lu’gt minh khéng'thé th%fc hién dwoc nwoc di sé thua. Ta
gia thiét la A luén di trudc va hai dau thu déu choi rat gioi. Cho biét A thang hay thua?

Thuét toan

Goi sb vién soi trong cac déng 1a Sy, Sy, ..., Sh.

Ki hi¢u @ 1a tong loai trir (xor). Pat X = $,@ S, ® ... ® Sy. Ta chimg minh ring bdt bién thua ciia
tro choi NIM la x = 0, tc 1a néu x = 0 thi den luot ai di nguoi d6 s€ thua.

Trude hét nhic lai mot sé tinh chat cta phép toan @ theo bit.

1) a® b =1 khi va chi khia #b.

2)a®0=a

Ja®l=nota

4) Tinh giao hodn:a®@ b=b® a

5) Tinh két hop: (@®b)@c=a® (b ® c)

6) Tinh lily linh:a®a=0

NNa®b® a=b

. 8) Tinh chét 7 ¢6 thé m¢ rong nhu sau: Trong mot biéu thire chi chtra phép xor ta ¢6 thé xo6a di chin

lan cac phan tir giong nhau, két qua s€ khong thay doi.

Dé d& nhé ta goi phép toan nay 1a so khac — so xem hai dbi twong c6 khac nhau hay khong. Néu
khac nhau 1a dung (1) nguoc lai 1a sai (0).

) Bét bié’n X =0 ¢6 y nghia nhu sau: I:Iéu viét cac gia tri S;, i = 1..N duéi dang nhi phan vao mot bang
thi s0 lugng s0 1 trong moi cdt déu 1a so chan.
Dang nhi phén Béng bén cho ta S;®S,®BS;S,DSs = 1301406702 = 0.
s1 =131 [1 o |1 o N‘)é'u X 1a tong >’(0r cua cac S;, i = 1..N, véi mdi i = 1N ta ki hiéu
K(i) 1a tong xor khuyét i ciia cdc S; v6i cach tinh nhu sau: K(i)) =S; @ S,
s2 =141 |1 |1 |O ® ... ® iy @ Sin® ... ® Sy. Nhur véy K(i) 1a tong xor cua cac S sau khi
s3 =6 lo |1 [1 o da loal trir phan tir S; va x chinh 14 tong xor du cia cac S;, i = 1. N Do §;
®S5=0va0@y=yvoimoiynénK(i)=x®S; Dé cho tién, ta ciing
s4 =7 |0 (1 |1 |1 ki hi¢u K(0) chinh la tong xor du cua céc S;, i = 1..N. Véi thi du da cho
s5 =2 lo lo |1 lo ta tinh duoc cac tong khuyét nhu sau:
K(0) = S;®S,®S;DS,®PSs = 131406D702 = 0.
®x =00 1010 0 K(1) = S,05:05,®55 = 14060702 = 13,

K(2) = $,9S:®S,@Ss = 13060702 = 14,
K(3) = $,®S,®S,®S; = 1301472 = 6,
K(4) = $:0S,®S:®Ss = 13014@6@2 = 7,
K(5) = $1®8S,®S:®S, = 1301467 = 2.
Ta phat hién dugc qui luat 1i tha sau day:
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Ménh dé 1. Cho x Ia tong xor ciia N s6 tu nhién, Sj, X = $;0S,®...®Sy. Khi 0 K(i)= x ® S;, i =
1,2,...,N. Ttc 1a mudn bod mot ) hang trong téng @ ta chi viéc @ thém téng véi chinh sb hang d6. Noi
riéng, khix=0tacé K(i) = S;,i=1,2,...,N.

Chitng minh

Goi x 14 tong xor du ciia cac s6 da cho, X = $,®S,®...®Sy. Véan dung inh giao hoan va tinh liiy dang
ta ¢ thé viét X ® S; = (S,85,D...DS;.1DSi1DSN)D(SDS;) = K(i) ® 0 = K(i), i =1,2,...,N, dpem.

Ta chimg minh tiép cac ménh dé sau:
Ménh dé 2. Néu x # 0 thi c6 cach di hop 1é dé bién d6i x = 0.
Chung minh

Dox#0 nen ta xét chit sd 1 trai nhat trong dang biéu dién nhi phan cia x = (xm, Xm-1,.- SoXo), X =1, %
=0,i>j. Doxla tong xor cta cac S;, i = 1..N, nén tén tai mot S; = (am, am-1,-.-,30) dé chit sb aJ =1. Ta chon
dbng S; nay (dong c6 dau *). Khi d6, ta tinh duge K(i) = x ® S; = (xnDan, xm_1®am_1,...,xo@a0) = (b, b
1,--+,00) V61 b; = x;®@a;, 0 < i <m. Ta ¢6 nhan xét sau day:

* Tai cac cot i >j' bi = a;, Vi bi = xi®a; =0 D a; = q;,

*Taicotjtaco: bj=0,vibj=x@a=1®1=0.

Doa;=1,b;=0vameivitri i>]jdéucéb; =anénS; >K(i). Néu ta thay dong S; bang dong K(i)
thi tong xor y khi do sé la

y=x@S;) & K(i) = K(i) ® K(i) =0. Dang nhi phéan
Vay, néu ta boc tai déng i sb vién s0i V = Si—‘K(i) thi s6 soi con lai %3 |x2 |x1 |x0
trong dong nay s& 1a K(i) va khi d6 tong xor s€ bang 0, dpcm.

Ménh dé 3. Néu x = 0 va con déng soi khac 0 thi moi cach di hop 1¢ | ST = 12

déu dan déenx #0. s2 = 14

Chitng minh ¥ S3 = 6

Céch di hop 1€ 1a cach di lam giam thuc su sb so6i cia mot déng

Si duy nhét nao @6, 1 <i < N. Gia st dbng duoc chon 14 S; = (an, an. |S4 = 3
-,a). DO S; bi stra nén chdc chan c6 mét bit nao do bi ddo (tu 0 P
thanh 1 hodc tir 1 thanh 0). Ta goi bit bi sira d6 1a a;. Khi do tong s6 bit

of|loco|lo|lo|r| K
Rlo|lo|r|[Rr|[R
o|lr|r|Rr|rLr]|oO
Rlo|lr|o|lof|o

1 trén ¢t j s& bi tang hodc giam 1 don vi va do d6 s€ khong con la O |l x =5

chan. Tir d6 suy ra rang bit j trong x s& 1a 1, ttrc 1a X # 0 dpem.
Phan 1ap luan chu yéu trong ménh d& 2 nham muc dich chi ra su ton tai cia mot tap S thoa tinh chét

S; > X®S;. Néu tim dugc tap S; nhu vay ta sé boc Si—(X®S;) vién tai dong soi i.

Gia thiét ring mang S[1..N] kiéu nguyén chtra s6 lugng soi ciia mdi déng di khoi tao nhu mot dbi twong

dung chung, ta viét ham Ket va thi tuc CachDi nhu sau.

Ham Ket s& cho ra gia tri 1a tong xor X ctia cac dong so6i. Nhu vay, khi x = 0 thi ngudi ndo di s& thua,
nguoc lai, khi x # 0 thi nguoi nao di sé€ thang.

function Ket(N: integer): integer;

var x, i: integer;
begin
x :=0;
for i := 1 to Ndo x := x xor S[i];
Ket := x;

end;

Thu tyc CachDi hoat dong nhu sau:

Goi ham x = Ket. Néu x = 0 tirc 1a s& thua thi chon mot déng con soi, thi du déng con nhiéu soi nht,
d€ boc tam 1 vién nham kéo dai cudc choi. Néu x = 0 va cac dong deéu hét sdi thi duong nhién 1a phai chiu
thua. Truong hop X # 0 thi ta tim cach di chac thang nhu sau:

Budc 1. Tim ddng s6i i thoa diéu kién x ® S; < S;.
Budc 2. Bc tai dong i d6 S; — (x®S;) vién.
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procedure CachDi (N: integer; var D,V: integer);
var x,i: integer;

begin
x := Ket(N);
if x = 0 then { Thua }

begin
D :=1;
for i := 2 to N do
if (S[i] > S[D]) then D := i;
if (S[D] = 0) {Het soi: Dau hang}
then D := 0
else S := 1;
exit;
end;

{ Chac thang }
for D:=1 to N do
if (s[D] > (x xor S[D])) then
begin
V := S[D]-(x xor S[D]); {boc V vien tai dong D }
exit;
end;
end;

Trong cac ham C# dudi day mang s dugc khai bao n phan tir, cac phﬁp tr duoc ma s6 tir 0 dén n—1, trong
khi cac dong séi dugc ma so tir 1 dén n do d6 chung ta phai luu y chuyén doi chi so cho thich hop

// C#

static int Ket() {
int x = 0;
for (int 1 = 0; i < s.Length; ++i) =x *= s[i];
return x;
}
static int CachDi (ref int d, ref int v) {
int x = Ket();
if (x == 0) { // Thua
d=20;
for (int 1 = 1; i < s.Length; ++i)
if (s[i] > s[d]) d = i;
// s[d] = Max(s[i] | i = 0..n-1)
if (s[d] > 0){ v =1; ++d; }
return x;
}
// Thang
for (d = 0; d < s.Length; ++d)
if ((x ~ s[d]) < s[d]){
v = s[d] - (x * s[d]);
++d;
return x;
}

return x;

}
Bai 3.12. C& bang

Ban co la mot tém bang chit nhat N dong ma 0 tir trén xuéng lan lwotla 1, 2,...,N va M c6t ma sé tir
trai sang lan lugt la 1,2,.. .M; 2 <N <500, 2 <M <50. Mot quan co @ dugc dat tai dong x, cot y. Hai dau
thu A va B ludn phién moi nguoi di mot nuoc nhw sau: budc phdi chuyén quan co @ ti cot hién dirng la y
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sang cot k tuy chon nhung phai khac cot y. Viéc chuyén nay phai dwoc thuc hién nghiém ngat nhu sau:
trueée hét day ngioe quan co @ lén k dong. Néu qudn co van con trong bang thi ré phai hodc trdi dé dat
quan co vao cot k, nguoc lai néu qudn co roi ra ngoai bang thi coi nhu thua.

’ Nhue vy, néu quén co dang ddt tai vi tri (x,y) muén chuyén qudn co sang cot k #y thi triede hét phai
ddy qudn co dén dong x-k. Néu x-k > I thi dwoc phép dat quén co vao vi tri méi la (x-KK).

Gid thiét A luén ludn la ddu thi di nuéc dau tién va hai diu thii déu choi rdt gioi. Biét cdc gid tri N,
M, x va y. Hdy cho biét A thang (ghi 1) hay thua (ghi 0)?

d d € € ) Vi N = 8, M =4, quan co @ dat tai vi tri Xudt phét (7,2) va A di trudce ta
thay A s€ thang sau 3 nudc di dan xen tinh cho ca hai dau thu nhu sau:
@ As 1. A chuyén @ tir vi tri @(7,2) sang vi tri A(4,3)
) 2. B chuyén @ tir vi tri A;(4,3) sang vi tri By(3,1)
® |B 3. A chuyén @ tir vi tri By(3,1) sang vi tri As(1,2)
2 .
B chiu thua vi hét cach di!
@ A Thuat toén
® Ta thir vn dung ki thudt Nhan - Quéa dé dién trj 1/0 vao mi 6 (i, j)
cua bang a vo6i y nghia nhu sau: néu gép thé co c6 quan co @ dat tai vi tri (i, j) thi
® ai di trude s& thang (1) hay thua (0). Ta s€ duyét theo ting dong tir 1 dén N, trén
@ @ moi dong ta duyét tir cot 1 dén cdt M.
Ta c6 nhan xét quan trong sau day. Néu 6 (i, j) = 0 tirc 1a gap thé thua thi
cac 0 di dén dugc 6 nay sé 1a nhitng thé thing. D6 chinh 1a cac 6 (i+, k) voi 1 <k

<Mvak#j.

Tir nhan xét nay ta viét ngay duoc ham Ket - kiém tra
xem ngudi di trudc voi quan co @ tai 6 (x,y) trén ban cd NxM
s& théng (1) hay thua (0).

Trude hét ta lap ddy tri 0 cho bang - mang hai chiéu
a[1..N, 1..M] kiéu byte, sau do6 lan luot duyét cac phan tir cta
bang va dién tri 1 theo nhén xét trén.

function Ket(x,y: integer):
var i,j,k: integer;
begin
fillchar(a,sizeof (a),0);

integer;

Nhdn xét

Néu [i, j] = 0 thi moi 6 trén dong i+j,
triv 6 (i+j, j) déu nhén tri 1.

[i,j1=0= [i+j, K] =1, k=1.M, k =].

for i := 1 to x-1 do
for j := 1 to Min(x-i,M) do
if (a[i,j] = 0) then
{ Pién 0 cho cac & (i+j, k); k=1..M, k # j }
for k :=1 to M do
if (k <> j) then a[i+j, k] := 1;
Ket := a[x,y]:;
end;
Thuat toan trén doi hoi d6 phire tap c& N.M?.
o (2] ® o o (2] (3] o
0] 0 0 0 0 0 0 0 0
® 0 0 0 0 0 1 1 1
® 0 0 0 0 1 1 1 1
@ 0 0 0 0 1 1 0 1
® 0 0 0 0 1 1 1 0
® 0 0 0 0 0 0 0 0
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&) 0 0 0 0 1 1 1 1

® 0 0 0 0 0 0 0 0

Ldp ddy 0 (bang trdi) réi dién tri (bang phdi)
cho co bang N =8, M =4,
Két quavéix =7,y =2:a[7.2] =1 (A thing).

Dé tham gia cudc choi véi cac gié tgi N, M va (x,y) cho truéc di nhién ban can tinh trudc bang a
theo thu tuc Ket ndi trén. Sau d6, moi lan can di ban chon nuéc di theo ham CachDi nhu mo6 ta dudi day.
Ham nhan vao cac gia tri N, M 1a kich thudc dong va cot ctia bang; dong sx, cdt sy 1a vi tri dang xét cua
quan cO @ va cho ra mdt trong ba gia tri loai trir nhau nhu sau:

CachDi = 1 néu tim duoc mot vi tri chic théng (nx,ny) dé dat quan co;

) CachDi = 0 néu khong thé tim dugc vi tri chic thing nio nhung con nudc di do d6 bude phai di
den vi tri (nx,ny);

CachbDi = -1 néu hét cach di, tirc 1a chip nhan thua dé két thuc van co.

Ta thdy sau khi goj thu tuc Ket thi dong dau :[ién cua bang a chtra t,c‘)an O va phan tir a[Z,l] cling
nhan tri 0. D6 14 nhitng the budc phai dau hang vi da hét cach di. Vay tinh huong dau hang (hay hét cach di)
sé la

sx =1, hoac

sx=2vasy=1.

Ngoai ra, do thu tuc Ket d?l duqc 201, tirc 12:1 bang a da dugc di’én thé ’hién moi cach di cua cudc choi
nén a[sx,sy] cho ta ngay gia tri chac thang hodc chac thua cta tinh huong xuat phat tir 6 (sx,sy).

Néu a[sx,sy] = 0 ta danh chon nudce di co thé thua cham theo Heuristic sau day: Tim cdch ddy qudn
co @ twe vi tri (sx,sy) lén cang it 6 cang tot.

Néu a[sx,sy] =1 ta chon nuéce di o thé thing nhanh theo Heuristic sau day: Tim cdch ddy quén co
@ tw vi tri (sx,sy) lén cao nhat co thé duoc, tic 1a 1én vi tri (nx, ny) thda dong thoi cac dicu kién

a[nx, ny] =0,

nx cang nho cang tot.

Sau nay ta s& thiy cac Heuristics trén chi 1a mot cdch di tot chtr chua phai 14 cdch di t6i wu.
function CachDi (M, sx, sy: integer; var nx,ny: integer): integer;
begin

if (sx = 1) or ((sx = 2) and sy = 1)) then

begin { Het cach di: Dau hang }

CachDi := -1;
exit;
end;
CachDi := a[sx,sy];
if CachDi = 0 then { Con nuoc di nhung se thua }
for ny := 1 to Min(sx-1,M) do
if (ny <> sy) then
begin
nx := sx - ny;
exit;
end;
{ Chac thang }
for ny := Min(sx-1,M) downto 1 do

if (ny <> sy) then
if (a[sx-ny,ny] = 0) then
begin { chac thang }
nx := sx - ny; exit;
end;
end;
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end;
HamMin (a,b) cho ra gia tri min gitta hai s6 a va b cin duge md ta trude nhu sau:

function Min(a,b: integer): integer;
begin
if (a < b) then Min := a else Min := b;
end;

Chwong trinh C# dudi ddy mé ta mot van Co Bang 50 x 7 giira hai déu thu A (di trudc) va B. Quan
cd xudt phat tai vi tri (49,5). Van nay A s& thang.
using System;
using System.Collections.Generic;
using System.Text;
namespace ConsoleApplicationl {
class Program {
static int maxn = 501, maxm = 51;
static int[,] a = new int [maxn,maxm];
static void Main(string[] args) {
Game (50, 7, 49, 5);
Console.WriteLine("\n \n Fini");
Console.ReadLine () ;
}
static void Game(int n, int m, int x, int y) {
Console.WriteLine("\n The co " + n +
"X "+mt" Q@ = ("+x+","+y+")");
Ket(m, x, y);
Show(a, x, m);
while (true) {
Console.Write("\n A: (" +x+ " , "+ y+ ") ");

if (CachDi(m, x, y, ref x, ref y) == -1) {
Console.Write("Dau hang !'!!");
Console.ReadLine () ;
return;
}
else Console.Write(" ==> (" +x+ " , " +y + ") ");
if (Console.Read() == '.') return;
Console.Write("\n B: ( " +x+ " , " +y+ ") ");
if (CachDi(m, x, y, ref x, ref y) == -1) {
Console.Write("Dau hang !'!!");
Console.ReadLine () ;
return;
}
else Console.Write(" => (" +x+ " , " +y + ") ");
if (Console.Read() == '.') return;
} // while

}

static int CachDi (int m, int sx, int sy, ref int nx, ref int ny)

{

if (sx == |l (sx == 2 && sy == 1)) return -1;
if (a[sx, sy] == 0) { // Di duoc, nhung thua
for (ny = 1; ny <= Min(sx-1,m) ;++ny)
if (ny '= sy) { nx = sx - ny; return 0; }
}
for (ny = Min(sx-1,m); ny > 0; --ny)
if (ny !'= sy)
if (a[sx - ny, ny] == 0) // Chac thang

{ nx = sx - ny; return 1; }
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return 0;
}
static int Min(int a, int b) { return (a < b) ? a : b; }
static int Ket(int m, int x, int y) {
Array.Clear (a,0,a.Length) ;
for (int i = 1; i < x; ++i) { // voi moi dong i
int minj = Min(x - i, m);
for (int j = 1; j <= minj; ++]j) // xet cot j
if (a[i, 3] == 0)
for (int k = 1; k <= m; ++k)
if (k '= j) a[i + j, k] = 1;
}
return al[x, yl;
}
static void Show(int[,] s, int n, int m) {
Console.WriteLine() ;
for (int i = 1; i <= n; ++i) {

Console.Write("\n"+i+". ");
for (int j =1; j <= m; ++j)
Console.Write(a[i, j] + " "),

}
}
}// Program

Néu N ¢6 kich thuée 16n, thi du, ¢& triéu dong, con s6 cot M van du nho, thi du M < 50 va dé ra chi
yéu cau cho biét ngudi di trude thing hay thua chir khong can 1y giai timg nudc di thi ta van ¢ thé st dung
mdt mang nho ¢ 51x51 phan tir dé giai bai toan trén. Ta khai bao kiéu mang nhu sau:

const mn = 51;
type

MB1 array[0..mn] of byte;

MB2 = array[0..mn] of MB1;

var a: MB2;
N: longint;
M: integer;

Ta st dung mang index dudi day dé chuyén ddi céc sb hiéu dong tuyét d6i thanh sb hiéu riéng trong
mang nhd a. ban chi can luu y nguyen téc sau day khi xir Iy cac phep thu gon khéng gian: Khéng ghl vao
vung con phdi doc di liéu. Thyuc chét day 1a mot ham bam cac gia tri i trong khoang 1..N vao mién 0..M
bang phép chia du: i > (i-1) mod (M+1) nhu mé ta trog ham index.

function index(i,M: integer): integer;
begin
index := i mod (M+1);
end;
function Ket(M: integer;
x: longint; y: integer): integer;
var i: longint; j,k: integer;
begin
fillchar(a,sizeof(a),0);
for i:= 1 to x-1 do
begin
k := index (i+M, M) ;
fillchar(a[k],sizeof(a[k]),0);
for j:=1 to Min(x - i, M)do
if (al[index(i,M),Jj] = 0) then
for k :=1 to M do
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if (k <> j) then
a[index (i+j,M) k] :=1;
end;
Ket := al[index (x,M),y];
end;

//C#

static int Index(int i, int m) { return i % (m + 1); }
static int Ket(int m, int x, int y) {
int id, Minj, i, j, k, v ;
Array.Clear(a, 0, b.Length);
for (i = 1; i < x; ++i) {
id = Index(i + m, m);

for (v=1; v <= m; ++v) a[id, v] = 0;

minj = Min(x - i, m);

for (j = 1; j <= minj; ++j) // xet cot j
if (a[Index(i, m), j] == 0)

for (k = 1; k <= m; ++k)
if (k '= j) a[Index(i + j, m), k] = 1;
}
return a[Index(x,m), yl;
}

Dén déy ta thir mé rong diéu kién ctia bai toan nhu sau: Hiy cho biét, voi cac gia tri cho trude 1a
kich thudc bang Nx M, vi tri xuat phat ctia quan cd @ (x,y) va ddu thu A di trudc thi A thang hodc thua sau
bao nhiéu nudce di ?

Nguyén tic ciia cdc tré choi doi khing

Néu biét la thing thi tim cdch thing nhanh nhdt,
Néu biét la sé thua thi c6 kéo dai cudc choi dé
co thé thua cham nhat.

Ta van sir dung bang A dé dién tri véi cac qui udc méi sau day:

Néu tr 6 (i, j) nguoi di trude co thé thing sau b nu6ce di thi ta dat a[ij] = +b; nguoc lai néu tir O nay
chi c6 theé dan dén thé thua sau t0i da b nude di thi ta dat a[i,j] = -b. Mot nude di 1a mot lan di chuyép quan
0 cuia mdt trong 2 ngudi choi. Ta ciing qui wdc a[i,j] = 0 c6 nghia 1a dau thu xuat phat tir 6 (i,j) s€ hét cach
di do d6 chap nhén thua ngay. Ki hi€u (i,j) = (u,v) néu c6 nudce di hop 1€ tir 6 (i,j) sang 6 (u,v). Tur nguyén
tac cua cac tro choi doi khang ta suy ra

) (1) Nél,l tir 6 (i,j) c6 nhiing nude di hop 1¢ dan dén thé (lam cho ddi phuong) thua thi ta chon
cach thang nhanh nhat bang cach dat

a[i,j] = min { -afu,v] | (i,j) = (u,v), aluv] <0} +1
(2) Néu tir 6 (1,j) moi nude di hop 1¢ déu din dén thé (tao cho dbi phuong thing) thi ta phai
chon cach thua chdm nhat bang cach dat

a[i,j] = - (max { a[u,v] | (i,)) = (u,v), a[u,v] >0} + 1)
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Sau khi Iap day 0 cho bang a ta lan lugt duyét cac dongitr 1 dénx. V6imdi [, o [1 |1 |1
dong ta duyét cac cot j tir 1 dén M. Néu gap tri a[i,j] = 0 ta hicu 1a vi tri nay s€ dan
dén thua. Ta can tinh s budc thua chiam nhat rdi gan cho a[i,j]. Tiép dén, dovitri |3 |1 |1 |1 |1
(i,j) 1a thua nén ta phai cap nhat lai cac gia tri a[u,v] Gng véi céc vi tri (u,v) = (i,j). 2 11 11 |-2]1
Ban thu dién tri cho bang a voi N = 12, M = 4. Trong thi du nay, a[8,2] = - 4
¢6 nghia 1a néu quan co @ dat & vi tri (8, 2) thi nguoi di trude s€ thua sau 4 nude 51 |1 |1 |-2
di. That vay, goi A 1a ngudi di trude, ta thay néu A di chuyén @ dén (7,1)thiBs¢ |g |-2|-2|-2|-2
di tiép dé thang sau 3 nudc di; A khong thé dén dong 6 (?). Néu A dén (5,3) thi B
s& di tiép dé thang sau 1 nudc. Néu A dén (4,4) thi B s& di tiép 1 nudc nita ¢é dén |7 |3 |3 |3 |3
(1,3) 14 thing. 8 |3 |-a|3 |3
Tai sao trong ham Ket ta phai tinh thé thua trudc khi tinh thé thang. Vi khi
gap a[i,j] = 0 thi ta can cap nhat gia tri nay dé biét dwoc 1a s& thua sau bao nhiéu 13 |3 |3 3
nude di. Sau d6, do co ché 1ap Iuan 1ui, chi khi nao ta biét sé nudce thua tai a[i,j]jthi |10(3 [3 |3 |5
moi tinh tiép dugc cac thé thing dan dén hé thua nay.
function Ket(M,x,y: integer): integer; 11]-4]-4|-4|-4
var i, j: integer; 12|-4|5 (5 |5
begin
fillchar(a,sizeof(a), 0); Tab Game voi
for i := 1 to x do N=12, M =4.
for j :=1 to M do
if (a[i,3j] = 0) then
begin
TinhNuocThua (M,1i,]) ;
TinhNuocThang (M, x,1i,]);
end;
Ket := a[x,y];
end;

Procedure TinhNuocThua(M,i,j: integer) ;
var k, vmax: integer;

begin
vmax := -1;
for k := 1 to Min(i-1,M) do
if (k <> j) then
vmax := Max(vmax, a[i-k,k]);
ali,j] := -(vmax + 1);
end;

Procedure TinhNuocThang(M,x,i,j: integer);
var k, d, v: integer;
begin { Xet dong i+j }

d := i+j;
if (d <= x) then { quan co con trong vung can xu ly }
begin
v := -a[i,3j] + 1;
for k :=1 to M do
if (k <> j) then
if (a[d,k] > 0) then a[d,k] := Min(a[d,k], V)
else a[d,k] := v;
end;
end;
// C#

static int Ket(int n, int m, int x, int y) {
Array.Clear(a, 0, a.Length);
for (int i = 1; i <= x; ++i) { // voi moi dong i
for (int j = 1; j <= m; ++j) // xet cot j
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if (a[i, j] == 0) {
TinhNuocThua(m, i, j);
TinhNuocThang(m, x, i, j);

}
}
return al[x,y]l;
}
static void TinhNuocThua (int m, int i, int j) {
int vmax = -1, km = Min(i-1,m);
for (int k = 1; k <= km; ++k)
if (j '= k) vmax = Max(vmax, a[i - k, k]);
afi,j] = -(vmax + 1);
}

static void TinhNuocThang(int m, int x, int i, int j) {
intd =1+ j;
if (d > x) return;

int vmin = -a[i,j]+1;
for (int k = 1; k <= m; ++k)
if (k '= j)

a[d,k] = (a[d, k] > 0) ? Min(a[d, k], vmin) : vmin;
}
i Véji N co tr@éu va M du nho ban ciling c6 thé van dung céc ki thuat twong ty nhu da tyinh bay dé c6
the tinh sO nudc thang/thua, tuy nhién trong truong hop nay ban phai khai bao mang a rong gap doi, tirc la a
phai chira 2M+2 dong gom M dong trude dong dang xét va M dong sau dong dang xét. cac dong trude va

ol1l213]a sau nay dung dé cap nhat sé nudc di thang/thua.
Dén day ta c6 thé sir dung thuat toan Co bang dé giai bai Co Day
1 o|jo0ofo0]|O sau day.
2 0 1 1 1 N N 2
Bai 3.13. C& day
3 1]1]1]1 Ban co I mgt gidi bang chia 6 ma sé tir 1 dén N. Hai déu thi A va
4 1|1 |-2| 1 | Bdanxen nhau, moi nguoi di mot nudc, A luén di trude. Mot quan co @
dat canh 6 x. Tai nwoc di thie i phai ddy quan co lén (vé phia chi so nho) d;
5 1|1 |1 ]-2) 5 1<d <M vakhong duoc ldp lai cach vira di ciia déu thii trude, tire la
6 -2 |-2|-2|-2| d #dis Dau thi nao den lugt minh khong di noi thi thua. Gia thiet la hai
dau thu deu choi rat gioi. Biét N, M, x va A la dau thu di truéc. Hay cho
7 |@| 3| 3|3 3| pid
8 3|-4(3]3 a) A thing (ghi 1) hay thua (ghi 0).
9 3333 b) A thang h?y thua sau bao nhiéu nuoi di.i ‘
Gid st hai dau thu di v nuéce di véi mic day lan luot la dy, d,,..., dy
10 3 13| 3 |5 | thigiathiét cua dé bai cho biét hai mirc diy ké nhau 1a d;; va d; phai khac
11 —4|-4|-4]|-4]| nhau Gid sir ban co c6 N = 12 6, quan co dat canh 6 x =7, moi nudc di
phai di chuyén quan co 1én 1, 2.., hodc M = 4 6 va khong duoc lap lai nu6e
12 -4 5| 5| 5 | viradicihanguoitrude. Néu A di trude thi s& c6 thé thing sau toi da 4 nude

© 94 A — _ di. Chang han, A di lén 1 budc d; = 1 dé dén 6 6. B c6 thé chon mét trong 3
CodayN =12 M=4x=7" csch di img voi dy -2, 3, hotic 4. dé dén 6 4, 6 3 hodc 6 2. Néu B chon d, =
va Tab Game tirong ing. 2 dé den 6 4 thi A di chuyén lén theo d3 = 3 d€ dén 6 1 khien cho B thua.
) ) Néu B chon d; = 3 d€ dén 6 3 thi A di chuyén Ién theo d3 =2 dé dén 0 1

khién cho B thua. Cuoi cung, néu B chond =4 dé€ dén 6 2 thi A di chuyén Ién theo d3 =1 dé dén 6 1 khién
cho B thua. cac gia tri d; theo tirng phuong an khi d6 1a nhu sau:

Phuong an 1: (1, 2, 3).

Phuong an 2: (1, 3, 2).

Phuong an 3: (1, 4, 1).

Thuét toan
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Chiing ta hay thiét 1ap sy tuong tng giita cd ddy va cd bang va chi ra ring A thing cd diy khi va chi
khi A thing co bang twong tmg. Co ddy N 6, gidi han budc di M va 6 xuat phat x tuong (mg v6i co bang N
6 dai, M 6 ngang va vi tri xuat phat (x,y) trong d6 y = d 1a nudc di hop 1¢ dau tién dén 1 6 thua, x := x-d,.

C6 mot cach tu duy dé co thé dé dang tinh dugc (x,y) nhu sau. Ta thém cho c6 bang mét 6 gia mang
ma s6 0 va qui dinh rang quan co bang xuét phat tai 6 (x,0) - dong v, cot 0. Sau do, trong cudc choi voi co
bang nay khong ai dugc phép di chuyén dén cot 0. Néu A di dau tién thi chic chin sé& di chuyén tir 6 (x,0)
dén mot 6 ma B chic thua. Trong thi du niy, nudc di dau tién cua A s& 1a (7,0) = (6,1), tirc 1a chuyén quéan
co tir ¢t 0 sang cot 1.

Bai co ddy mdi xem tudng nhu don gian nhung dé giai duge ta lai phai xét bai kho hon nhung c6 10i
giai trong sang, d& hiéu

Bai 3.14. Béc séi H

Dang phat biéu khéc ciia bai Co day

Cho dong soi N vién, hai déu thii A va B lan luot di, A di nude dau tién. M6i nude di diu thi: buge
phai boc toi thiéu 1 Vién, toi da M Vién trong dong va khong duoc lap lai nudc vira di cia nguoi trude. Thi
d@{, neu dau thu A vira bécﬁv vién soi thi den lwgt minh,‘ddu thu B khong dwoc @60 v viéq nita. Pau thiu nao
den heot minh khong di noi thi thua. Ca hai dau thu déu choi rat gioi. Cho biét a) A thang hay thua. b) A
thang hay thua sau bao nhiéu nwoi di?
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Chwong 4

Cac thuat toan sap dat

4.1 Co tam tai

Olimpic quéc té

Mot s6 quéc gia nhw Ba Lan, Bi, Phdp... c6
quéc ky tao tir ba gidi mau thuong dwoc goi la co
tam tai. Ba ban tré A, B va C choi tro ghép hinh dé
tao thanh mét la co tam tai voi ba giai mau doc ldn A
Lot tinh tir trdi qua phai la xanh (X), trang (T) va
do (D). Mt ban dé ghép co cé kich thuée 2N x 3N
6 vuéng don vi dwoc ké sdn thanh ludi 6 vuéng véi
ma sé cdc hang tinh tir trén xuéng duoi la 1, 2, ...,
2N vd md sé céc cot tinh tir trdi qua phai la 1, 2, ...,
3N. Padu tién ban A chon mot 6 trén cot 1 co toa do
1a (Ax, Ay = 1), ban B chon mét é trén dong cudi
cung co toa do la (Bx=2N, By), ban C chon mét 6
trén cét cudi cing ¢ toa do la (Cx, Cy = 3N). Sau .
dé lan luot theo thir t quay vong A, B, C ba ban Cotamtai 4 x6
chon cac manh ghép don vi 1x 1 véi mau phu hop N=2
dé dat vao cdc 6 trong ban co. Lan dau tién moi
ban dat mot manh ghép vao 6 da chon. Nhitng lan tié}) theo, dén lugt minh, méi ban dat mét sé manh ghép
ké véi manh ghép do chinh ban éy da ddt tai lan trude. DF nhién, méi 6 trén ban chi dwoc ddt dung 1 manh
ghép. Ban nao khéng thé ghép dwoc thi ban d6 ngirng choi, nhitng nguoi con lai sé tiép tuc choi dén khi
hoan thanh ld co. Biét cdc gid tri N, Ax, By va Cx. Hay cho biét moi ban dé ghép dwoc bao nhiéu manh moi
mau.

Vi thi du nhu trong hinh, N = 2,' Ax=2,By= 2,‘Cx =3ta ginh duoc két qua nhu trong bang. Y
nghia cua cac 6 trén ban ghép co cho biét ban nao trong lan di tht may cta minh, ghép manh mau gi. Thi
du, AS:T cho biét ban A, trong lan di thir 5 ghép manh mau trang. O xuat phat cia moi ban ki hié¢u 1a 0.

o (e |6 [0 | |0 |
® | AL:X | A2X | A3 T | A4AT

Xanh Trang bo

AO0:X | AL:X | A2T | A3T

®
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® | AL:X | B1:X | B2.T | C2.T |[C1:D [ CO:D B 3 3 0

®

B1:X [ BO:X | B1.T | B2T |C2:D | CLD C 0 1 8

Co tam tai, N = 2, A(2,1), B(4,2), C(3,6) Két qua
X: Xanh, T: Tring, D: Po.

Thuat toan

Bai nay kha d& giai. Néu ban khéo to chirc dir liu thi chuong trinh s& rat gon. Trudc hét ta can xéac
dinh rang mdi 6 (i,j) trén ban cd sé do ban nao ghép: A, B hay C ? Ta dinh nghia khoang cach giita hai 6
(ij) va (x,y) trén ban co 1a s 6 it nhat nam trén duong di tir 6 nay dén 6 kia qua cac 6 ké canh nhau.
Khoang cach nay chinh 1 tong chiéu dai hai canh ké nhau ctia hinh chit nhat nhan hai 6 di cho lam hai
dinh d4i dién, do d6 duoc tinh theo cong thic

d =abs(i-x) + abs(j-y) +1

Gia tri d c6 y nghia gi ? Néu ta qui dinh dénh s cac 1an di cho mdi d4u thu 12 0, 1, 2, ... thi d-1 cho
biét 1an di tht méy ctia mdi ban. Vi trat tu tinh 1an di cta céc ban 14 A ©> B - C nén ta cn xac dinh gia tri
min trong ba khang cach da, dg va de. Tuy nhién chung ta s& khon ngoan mot chit, cu thé 14 ta sé tinh d
theo cong thirc hut 1

d =abs(i-x) + abs(j-y)
va viét ham min3 nhan vao 1a ba gia tri da, dg va dc va cho ra 1a tén cua nguoi dugce ghép manh tai 6
dang xét.
function Min3(a,b,c: integer): char;
var k: char;

begin
k := 'A';
if a > b then begin k := 'B'; a := b end;
if a > ¢ then k := 'C';
Min3 := k;
end;

Sau khi xac dinh duoc chii ciia manh ghép tai 6 (i,j) ta dé dang tinh dugc mau cia manh ghép tai 6
d6. Vi la co c6 ba mau va ta tam qui wdc cac giai mau tinh tir trai qua phai 1a 0, 1 va 2 nén mau can chon dé
dat tai 6 (i,j) khi d6 s€ 1a (j-1) div N.

Ta khai bdo mang kq ding dé tich liiy két qua nhu sau:

kqg: array['A'..'C',0..2] of integer;

K}li d6 c[v,i] s& cho biét ban v da ghép bao nhiéu quan mau i, v="A", 'B', 'C'; i = 0 (mau Xanh), 1
(mau Trang), 2 (mau D9).

Céc bién chung cta chuong trinh s& 1a:

var

n: integer; { Ban co co kich thuoc 2nx3n }
Ax,Ay,Bx,By,Cx,Cy: integer; { Toa do xuat phat cua A, B, C }
kg: array['A'..'C',0..2] of integer; { Chua ket qua }

Thu tuc XuLi s€& duyét lan lugt méi 6 (i, j) trén ban ¢, xac dinh chi nhan cta 6 nay va s6 mau cua
manh can ghép de tich liiy cho chu nhén do.

procedure Xuli;
var i,j: integer;

begin

fillchar (kq,sizeof (kqg),0);
for I := 1 to 2*N do

for j := 1 to 3*N do

inc (c[Min3 (abs (i-Ax) +abs (j-Ay) ,abs (i-Bx) +abs (j-By) ,
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abs (i-Cx)+abs(j-Cy)), (j-1) div NJ]);
end;

Chwong trinh C#
Chuong trinh C# dudi day thuc hién véi dir li€u cho trude N =2, A(2,1), B(4,2), C(3,6).

// C#

using System;

using System.Collections.Generic;
using System.Text;

namespace SangTao2

class CoTamTai
static int // Ban co kich thuoc 2Nx3N

{

{

n =
static int [,] k

Ax

q = new int [3,3];
static int =2, Ay =1, Bx = 2*n, By = 2,
Cx = 3, Cy = 3*n; // Toa do xuat phat

static void Main(string[] args) {
Xuli (),
for (int i = 0; i < 3; ++i) {
for (int j = 0; j < 3; ++j)
Console.Write (KQ[i, Jj] + " "),
Console.Writeline() ;
}
Console.ReadLine () ;
}
static int Min3(int a, int b, int c) {
int min = 0;
if (a >b) { min =1; a = b; }
if (a > ¢) min = 2;
return min;
}
static void XuLi() {
Array.Clear (Kq,0,Kq.Length) ;
int n2 = 2 * n;
int n3 = 3 * n;
for (int i = 1; i <= n2; ++i)
for (int j = 1; j <= n3; ++j)
++KQ[Min3 (Math.Abs (i-Ax)+Math.Abs (j-Ay) ,
Math.Abs (i-Bx)+Math.Abs (j-By),
Math.Abs (i-Cx)+Math.Abs (j-Cy)), (j-1)/n];
}
} // Co Tam Tai
} // SangTao2

Do phirc tap
Ta phai duyét moi 6 trén ban co vay d6 phuc tap tinh toan cd N2,
Bai sau day tuong tu nhur bai trén nhung kho hon vé cac thu tuc ma hoa.

4.2 Lwéi tam giac déu

Cho tam gidc déu ABC, dinh A, canh dal N don vi. Tai cdc diém chia nguyén trén cac canh ta ké cac
duwong thang song song chia tam gidc thanh N? tam gide don vi (TGPV). Ma so cho cac TGDV theo trat ty
tr trén xuong va tu trdi qua phaila 1, 2, ..., N Ba ban A, B va C dwoc cap méi ban mét TGPV khdc nhau
lam noi xuatphat trén cdc canh AB cho ban A, BC cho ban B vd AC cho ban C. Lan luot theo thir tw quay
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Ludi Tam gidgc N =4, NA =2, NB = 14,
NC =09.

Két qua, A: 9, B: 5, C: 2.

vong A, B, C viét chir cdi tén minh vao cac TGBV ké canh Voi cdc tam giac ma minh da viét o lan
triedc. Biét cac gia tri N, va cdc diém xuat phat NA, NB va NC, tinh so chir cai moi logi moi ban da viet.
To chure dir liéu
Céc bién dung chung:
var n: longint; { Do dai canh tam giac }
f,g: text; { input, output file }
AN, BN, CN: longint; { O xuat phat }
Ad, Av, Bd, Bv, Cd, Cv: longint; { Toa do xuat phat }
Ak,Bk,Ck: longint;
A,B,C: longint; { con dem }
Kq: array [‘A’..’C’] of longint;

trong d6 n la chiéu dai mot canh cua tam giac déu; AN, BN va CN la sb hiéu cta cac 6 xuét phat
tuong ung cho A, B va C.

Thuat toan

Xét cac tam giac don vi tir dinh xuéng dén canh day cua ban co. Ta thdy, trén dong 1 ¢6 1 TGDV,
dong 2 c6 3, dong 3 ¢6 5 TGPV... Tong quét, trén dong i tinh tir dinh xudng dén day s& c6 2*i -1 TGDV.
Trén mdi dong i ta gén s6 hiéu cho cac TGPV 1a 1, 2, ..., 2i-1. Ta dinh nghia toa d§ cia mdt tam giac
don vi ¢6 s6 hiéu (tuyét d6i theo dau bai) cell 1a cip sb (d,v) trong d6 d 1 sé hiéu dong chira TGDV d6 va v
1a sb hi€u cua tam giac d6 trén dong d. Thu tuc ToaDo dudi day tinh toa d§ cho mdt TGDV theo cell - )
hiéu (tuyét ddi) cia TGPV nhu cdch ma sb ctia dé bai. Thu tuc cho ra hai gi4 tri, dong - dong chira TGDV
cell va viTri - sb hiéu cua TGPV trén dong d6 ma ta goi la s6 hiéu tuong ddi. Thi du, ToaDo (15,d,v)
chotad=4,v=6.
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procedure ToaDo(cell: longint;var dong, viTri:longint) ;
begin

dong := 0;
while cell > 0 do
begin
dong := dong + 1;
cell := cell - (2*dong-1);
end;
viTri := cell + (2*dong-1);
end;

Ham KhoangCach duéi day tinh khoang cach gitra hai TGPV theo toa do (d1,vl) va (d2,v2),
trong d6 d1, d2 la s6 hiéu dong, v1 va v2 1a s0 hiéu tuong doi cua chung (trén dong). Giong nhu bai trude,
khoang cach trong bai nay chinh 1a s6 TGDV it nhat, ké canh nhau trén duong di tr TGDV (dl,vl) dén
TGDBV (d2,v2). Trudc hét ta doi cho hai toa d9, ncu can, sao cho tam giac thir nhat luén ludén nam & dong
trén so véi tam giac thur hai, trc 1a d1 < d2. Sau d6 ta nhan xét nhu sau:

Néu mot TGPV ¢6 dinh quay Ién trén thi

* 86 hiéu twong doi ciia né la sé 1é, va

* N6 sé la dinh ciia mét tam gidc déu chika né va cé cdce canh song song véi cdc canh ciia ban co.

Néu mét TGPV ¢6 dinh quay xuéng duwdi thi

* S6 hiéu twong doi ciia né la sé chdn, va

* TGPV ké canh véi né trén cing dong sé cé dinh quay lén trén.

Ta goi cac TGDV ¢6 dinh quay 1én trén 1a tam giac lé dé phan biét véi cac TGDV chdn - ¢6 dinh
quay xuong dudi.

Néu TGPV tha nhét (d1,v1) 1a tam giac 1¢ ta xét tam giac 16n hon tao boi cac TGPV nhén tam giac
1€ nay lam dinh va c6 canh day trén dong d2. Ta tinh hai dinh trén day cta tam gidc nay trén dong d2 1a C1
va C2 theo cong thuc

d := 2%(d2 - d1);

cl vl1;

c2 vl + d;

. Tiép dén ta xét vi tri v2 trén canh day c6 thé nam gitta C1 va C2 hodc niam ngoai doan [C1, C2]
dong thoi xét v2 la tam giac chan hay Ié.

function KCLe(dl,v1l,d2,v2: longint) :longint;
var cl,c2,d: longint;
begin

{ vl <= v2 }

d := 2*(d2 - d1);

cl :=vl;

c2 :=vl + d;

if (cl <= v2) and (v2 <= c2) then

begin
if odd(v2) then KCLe := d
else KClLe :=d - 1;
exit;
end;
KCLe := d + Min(abs(v2-cl),6abs(v2-c2));
end;

Néu TGDV thir nhat (d1,v1) la tam giac chin thi ta Iui lai mot dong dé xét TGBV 1é co chung day
v6i TGDV thir nhét rdi tinh toan nhu trén va giam két qua 1 don vi.
function KhoangCach(dl,vl,d2,v2: longint) :longint;
var t: longint;
begin
if d1 > d2 then
begin
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t

t
end;
{ vl <

vl, vl = v2; v2 := t;
dl; dl := d2; d2 := t;
=v2 }

if odd(vl) then KhoangCach := KCLe(dl,vl,d2,v2)

else K
end;
procedur

var d,v
Ad,
begin
fillc
ToaDo
ToaDo
ToaDo

hoangCach := KCLe(dl1-1,v1-1,d2,v2) - 1;

e Xuli;
;j: longint;
Av, Bd, Bv, Cd, Cv: longint;

har (kq,sizeof (kq) ,0) ;
(NA, Ad, Av);
(NB, Bd, Bv);
(NC, Cd, Cv);

for d :=1 to N do

for

end;

v :=1 to 2*d - 1 do

inc (kqg[Min3 (KhoangCach (Ad,Av,d,v),
KhoangCach (Bd,Bv,d,v),
KhoangCach(Cd,Cv,d,v))])

Chwong trinh C#

Chuong trinh C# duéi day giai bai toan véi dit liéu cho trudec N =4, A, B va C lan luot xuat phat tai
cac TGDV 2, 14 va 9 nhu thi du da cho.

// C#

using Sy
using Sy
using Sy
namespac

clas

stem;

stem.Collections.Generic;

stem.Text;

e SangTao2 ({

s TamGiacDeu {

static int n = 4, NA = 2, NB = 14, NC = 9;
static int[] Kq = new int[3];

static void Main(string[] args) {

Xuli () ;
for (int i = 0; i < 3; ++i)
Console.Write(KQ[i] + " ")

Console.ReadLine() ;

}

// Tinh dong va vi tri tren dong

// theo so hieu cua TGDV

static void ToaDo (int cell, out int dong, out int viTri) {

dong = 0;
while (cell > 0){
++dong; cell -= (2*dong - 1);

}
viTri = cell + (2*dong - 1);
}
static int KhoangCach(int d1, int v1l, int d2,
if (d1 > d2){

int t;
t =dl; dl1 = d2; d2 = t;
t =vl; vl = v2; v2 = t;

}

return (v1%2==1)?KCLe(dl,vl,d2,v2) :KCLe(dl1-1,v1l-1,d2,v2)-1;

int v2){
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}
static int KCLe (int dl1l, int vl, int d2, int v2){
int cl=vl, d=2*(d2-dl), c2=v1+d;
// Xet tam giac voi 3 dinh vl cl c2
if (cl <= v2 && v2 <= c2)
return (v2 $ 2 ==1) ?2 d : d-1;
return d + Math.Min (Math.Abs(v2-cl) ,Math.Abs (v2-c2));
}
static int Min3(int a, int b, int c){
int min = 0;
if (a > b) { min =
if (a > ¢) min = 2;
return min;

1;, a = b;}

}
static void Xuli () {
int Ad, Av, Bd, Bv, Cd, Cv;
ToaDo (NA,out Ad, out Av);
ToaDo (NB,out Bd, out Bv);
ToaDo (NC,out Cd, out Cv);
Array.Clear (Kq, 0, Kgq.Length) ;
for (int d = 1; d <= n; ++d){
int vv = 2*d-1;
for (int v = 1; v <= vv; ++v)
++KQ [Min3 (KhoangCach (Ad,Av,d,v),
KhoangCach (Bd,Bv,d,v),
KhoangCach(Cd,Cv,d,v)) ]’
}
}
} // Tam Giac Deu
} // SangTao2

Do phure tap
Ta phai duyét moi TGDV trén ban cd, viy do phirc tap tinh toan ¢& N°,

4.3 Dang biéu dién cua giai thira

. Cho s6 ti nhién n < 480.000. Hay phan tich n! ra tich cua cac thira sd nguyén té theo trdt ty tang
dan. Thi dy, 13! = 2103527 11.13. Két qua hién thi dudi dang cdc dong, méi dong mét s6 nguyeén 16 tiép
dén la s6 mii twong iing. Cdc s6 trén ciing dong cdach nhau qua dau cach. Thi du trén cho ta két qua hién thi
nhw sau

2 10
3 5
5 2
7 1
11 1
13 1

Thuéat toan

Nhin xét Cho s6 ty nhién N va mot s6 nguyén t6 p. Khi do,

Néu viét day thira sé 1, 2, ..., N vao mdt bang c¢6 p cot thi ta thiy c6 ny = N div p dong chua p,
2p,...,ny.p (6 ¢Ot cudi cung). Nhom cac phan tir nay lai ta dugc,

1p.2p....nyp = (1.2...ny).p™. Thyc hién tuong tu voi tich 1.2...n; ta thu dugce n, = ny div p dong chua
p, 2p,...,Na.p... Ttr day ta suy ra liy thira k cta p, p trong dang phan tich ctia N! s€ 1a k = n;+n,+...+n,, trong
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do6 ni = niy divp, ny = Ndiv p,n,=0,i=2.v. Him tinh lily thira cua p trong dang phén tich cua N! bing
cac phép chia lién tiep khi d6 s& nhu sau,

function Power (n,p: longint): byte;

var k: byte;

begin
k :=0;
while (n <> 0) do
begin
n := n div p;
k :=k + n;
end;
Power := k;
end;

Ta ding ham NextPrime dé sinh lan lugt cic sé nguyén td p trong khoang 2.N va tinh
Power (N,p). Néu gia tri nay 16n hon 0 thi ta hién thi két qua.
procedure Fac(n: longint);
const bl = #32; { Dau cach }
var p: longint; k: byte;

begin
writeln;
P = 2;
while p <= n do
begin
k := Power(n,p);
if (k > 0) then writeln(p,bl,fk);
P := NextPrime (p);
end;
end;
Hai ham phu trg.

Ham IsPrime (p) kiém tra p c6 phai la s6 nguyén té hay khong bang cach xét xem trong khoang
tir 2 dén \/6 ¢6 udc nao khong.

function IsPrime(p: longint): Boolean;
var i: longint;

begin
IsPrime := false;
if p < 2 then exit;
for i := 2 to round(sqgrt(p)) do
if p mod i = 0 then exit;
IsPrime := True;
end;

Ham NextPrime (p) sinh s6 nguyén t6 sat sau p bang cach duyét tuan tur cac sb 1é sau p la p+2k
néu p 1& va (p-1) + 2k, néu p chén.
function NextPrime (p: longint): longint;
begin
if p < 2 then
begin
NextPrime := 2;
exit;
end;
if not odd(p) then p := p-1;
repeat
P = p+2;
until IsPrime (p);
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NextPrime
end;

= p;

Ta c6 thé cai tién kha manh toc d6 tinh toan bang cac k¥ thuat sau.

Sinh sin cac s6 nguyén td trong khoang tir 1..N bang giai thuat Sang mang tén nha toan hoc Hi Lap
Eratosthene. Ttr vai nghin ndm trudc, Eratosthenes da day nhu sau:

Bai gidng cua Eratosthenes

. Néu tro mubn liét ké toan bo cac sO nguyén tb
nam trong khoang tir 1 dén N hay lam nhu sau

1. Viét day s6 tir 1 dén N.

2. Xéadisd1vi n6 khong phai 1a sO nguyén tb, ciing
khong phai 1a hop so6. N6 1a mot s dac biét.

3. Lan luot duyét tir 2 dén \/W nhu sau. Néu gip so
chua bi x6a thi d6 chinh 1a mot s6 nguyén t6. Tro hiy
x6a moi boi cuia s6 nay ké tir binh phuong cua né tro di.

Khi két thic, nhitng sb nao khong bi x6a trén tdm
bang s& 1a cac s6 nguyén t6. D6 1a kho cac s6 nguyén tb
trong khoang 1..N.

Eratosthenes (276-194 tr.
CN) Nha toan hoc 16i lac Hy
Lap Co6 dai. Ong sinh tai
Cyrene, theo hoc truong phai
Plato tai Athens. Hoang dé
Ptolemy II moi ong dén
Alexandria dé day cho hoang

fir.

Sau 6ng dugc giao phy trach thu
vién Alexandria, mdt trung tam luu trit
va bao ton cac tac pham vin hoa va khoa
hoc nbi tiéng dwong thoi. Ngoai cac
cong trinh téan hoc, Eratosthenes con co
nhitng dong gop rat gia tri vé do luong.
Ong d tién hanh do kich thu6c Trai Dat.

Thoi d6 chua c6 gidy viét nén thay tro phai viét trén nhirng tim bang bang dit sét vao liic dat con
déo, cac so bi x06a dugc duc thung. Sau khi phoi kho ta thu dugc nhitng tam bang thing 16 cho nhu mét cai

sang gao.

Véimang a[0..MN] of byte du 1on, thi du, MN = 60.000 ta c6 thé ghi nhan cac s6 nguyén to
nam trong khoang 1.MN. Ta qui udc a[i] = O thiila sO nguyén td, a[i] = 1 ung véi s6 i bi dui thung nén i

khong phai 1a ) nguyén to.
procedure Eratosthenes (n:
var i,j: longint;
begin
fillchar(a,sizeof (a),0);
for i := 2 to round(sgrt(n)) do
if a[i]=0 then

longint) ;

for j :=1 to (n div i) do a[i*j] := 1;

end;

Thi tuc phén tich N! ra thira s6 nguyén té dang cai tién s& nhu sau,

procedure NewFac(n: longint);
const bl = #32; { Dau cach }
var i,p: longint;
begin

Eratosthenes (n) ;

writeln;

for i := 2 to n do

if a[i] = 0 then
begin
p := Power(n,i);

if P > 0 then writeln(i,bl,p):

end;
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end;

Dung k thuat danh déu bit 6 thé tao kho s6 nguyén t6 ¢ 8. MN vi mdt byte ¢6 8 bit, mbi bit s&
quan li 1 so.

Mang a van dugc khai bao nhu truée: a[0. .MN] of byte (quan trong 1a chi s phai tinh tir 0
tr¢ di) nhung lic nay mdi phan tir a[i] s& quan 1i 8 s6 chir khong phai mot sé nhu trude. Tiép dén ban can
viet thém ba thu tyc sau day:

Thu tyc BitOn (i) - dat tri 1 cho bit tht i trong day bit a (bat bit). Cac bit trong day a s&€ dugc ma
s0 tir 0 dén 8MN-1= 480.000-1. Ban than s6 480.000 1a hgp so nén ta co6 the bd qua.

a[b] :=
end;

a[b] or (1 shl p):;

procedure BitOn(i: longint); Dt tri 1 cho bit i trong day bit a
var b,p: longint; . . L. \
begin 1. Xdc dinh xem bit i nam trong byte nao
b :=i shr 3; { i div 8 } b :=1i div 8
p :=1iand 7; { i mod 8 } 2. Xdc dinh xem bit i la bit thir mdy trong byte b

(tinh theo trat tw 7,6,5,4,3,2,1,0)
P := i mod 8
3. Ldy s6 nhi phan 8 bit 00000001 dich trdi p vi
tri roi cong logic theo bit voi afb].
a[b] := a[b] or (1 shl p);

Ban ghi nhé sy tuong duong ctia cac phép toan sau day

Phép Phép toan twong dwong
toan

x div| x shr k
2k

x mod| x and 2*-1
2k

Tinh theo dang nay s& nhanh
hon

Thi tuc BitO££ (i) dit tri 0 cho bit thir i trong ddy bit a (tit bit).

procedure BitOff (i: longint);
var b,p: longint;
begin
b :=1i shr 3; { i div 8 }
P :=1iand 7; { i mod 8 }
a[b] :=a[b] and (not(1l shl p));
end;

Dt tri 0 cho bit i trong ddy bit a
1. Xdc dinh xem bit i nam trong byte ndo
b :=
2. Xdc dinh xem bit i la bit thit mdy trong byte b
(tinh theo trdat tw 7,6,5,4,3,2,1,0)
P := i mod 8;
3. Ldy s6 nhi phan 6 bit 00000001 djch trdi p vi
tri, lat roi nhan logic theo bit voi afb].
a[b]:=a[b] and (not(l shl p));

i div 8;

Ham GetBit (i) cho ra tri (1/0) cta bit i trong day bit a.

function GetBit(i: longint): byte;

var b,p: longint;

Dat tri 0 cho bit i trong ddy bit a

1. Xdc dinh xem bit i nam trong byte ndo
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begin
b := i shr 3;
P :=1 and 7;
GetBit :=
end;

{ i mod 8 }
(a[b] shr p) and 1;

b :=1i div 8;
2. Xdc dinh xem bit i la bit thir mdy trong byte b
(tinh theo trat tw 7,6,5,4,3,2,1,0)
P := i mod 8;
3. Dich a[b] qua phai p vi tri, roi nhan logic
theo bit voi 00000001 dé lay bit phai nhat (bit 0).
GetBit := (a[b] shr p) and 1;

Céc thu tyuc co ban theo k¥ thuat xt li bit khi d6 s€ nhu sau.
procedure Eratosthenes B(n: longint);

var i,j:
begin
fillchar(a,sizeof (a),0);
for i:=2 to round(sqrt(n)) do
for j:=1i to (n div i) do
BitOn (i*j) ;

longint;

end;
procedure BFac(n: longint) ;
const bl = #32; { Dau cach }
var i,p: longint;
begin

Eratosthenes_B(n) ;

writeln;

for i:=2 to n do

if GetBit(i)=0 then
begin
P := Power(n,i);

if P > 0 then writeln(i,bl,p):;

end;
end;

Chwong trinh C#
// C#

using System;
using System.Collections.Generic;
using System.Text;
namespace SangTao2 {
class GiaiThua {

static byte [] a = new byte[40000];
static void Main(string[] args) {

BFac(13) ;
Console.ReadLine() ;

}

static int Power (int n, int p) {

int k = 0;

while (n '= 0){ n /= p; k += n; }

return k;
}
static void Fac(int n) {
Console.Writeline() ;
int p = 2, k;
while (p <= n) {
k = Power(n,p);
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if (k > 0) Console.WriteLine (p+" "+k);
P = NextPrime (p);
}

}
static bool IsPrime (int p) {

if (p<2) return false;
if (p==2) return true;
if (p % 2 == 0) return false;
int cp = (int) (Math.Sqrt(p)):;
for (int i=3; i <= cp; i+=2)
if (p % 1 == 0) return false;
return true;
}
static int NextPrime (int p) {
if (p < 2) return 2;
if (p % 2 == 0) --p;
do { p += 2; } while (!'IsPrime(p));
return p;
}
// Sang Eratosthene dung byte
static void Eratosthenes (int n) {
Array.Clear(a,0,a.Length) ;
int sn = (int)Math.Sqrt(n);
for (int i = 2; i <= sn; ++1i)
if (a[i]==0){
int ni = n/i;
for (int j = i; j <= ni; ++j) al[i*j] = 1;
}

}

// Gan 1 cho bit i

static void BitOn(int i) {
int b =1 > 3;
int p ie&7;
a[b] |= (byte) (1 << p);

}
// Gan 0 cho bit i
static void BitOff (int i) {
int b = i > 3;
intp=1¢& 7;
a[b] &= (byte)~(1 << p);
}
// Lay tri cua bit i
static byte GetBit(int i) ({
int b = i > 3;
intp= (i & 7);
return (byte) ((a[b] >> p)&l);
}
// Sang Eratosthene dung bit
static void Eratosthenes_ B (int n) {
Array.Clear(a, 0, a.Length);
int sn = (int)Math.Sqrt(n);
for (int i = 2; i <= sn; ++1i)
if (GetBit(i) == 0) {
int ni =n / i;
for (int j = i; j <= ni; ++j) BitOn(i * j);
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static void BFac(int n) {
int p;
Eratosthenes_B(n);
for (int i = 2; i <= n; ++i)
if (GetBit(i)==0)
{
p = Power(n,i);
if (p > 0) Console.WriteLine (i+" "+p);
}

}
} // GiaiThua

} // SangTao2

Do phurec tap
Dé liét ké cac sb nguyén t6 tir 1..N ta duyét tir 1 dén +/ N , véi mdi sb nguyén t6 ta phai gach tbi da

¢& N céc bdi cua ching. Vay d6 phtc tap tinh toan ¢ N.+/ N .

4.4 Xép soi

Cho mét bang chia lwéi 6 vuéng N dong md so 1..N tinh tie trén xuong va M cot ma 6 1..M tinh tir
trdi sang. Moi 6 dwoc phép dit khong qua 1 vién soi. Nguoi ta cho trudc gidi han tong so soi duogc phép
dat trén dong i la di, i = 1..N va trén méi c¢ét j la C;, j = 1..M. Hay tim mgt phirong dn xép dwgc nhiéu séi
nhét trong bang, biét rang cdc dir liéu déu hop 16 va bdi todn luén c6 nghiém.

Thuat toan
T chire dit ligu:
const MN = 101;
d: array[0..MN] of integer;
c: array[0..MN] of integer;
a: array[l..MN,1..MN] of byte;
trong d6 d 1a mang chtra giGi han soi trén dong, ¢ - trén cot, a 1a mang hai chiéu biéu dién bang chia
ludi 6 vudng, afi,j] = 1 - c6 vién soi dat tai dong i, cét j; a[i,j] = 0 - khong c6 soi tai 6 nay. Ta thuc hién k¥
thuat hai pha nhu sau.
procedure XepSoi;
var j: integer;
begin
fillchar(a,sizeof (a),0);
d[0] := M+1l; { dat linh canh }
{ Pha 1 } XepDong;
{ Pha 2 } for j := 1 to M do ChinhCot(j);
end;
%mmmﬁXﬁﬁthmmﬂm%M&@@HM@%MMMHWWWD@@MWm
dung lai cac blen mang d va ¢ voi ¥ nghia sau day: d[i] cho biét vi tri cot ciia vién soi cudi cing trén dong i.
¢[j] cho biét sb soi con c6 thé xep thém trén cot j. Di nhién, ta phai chinh lai cac gia tri c[j] mdi khi xép
thém 1 vién soi vao cot nay. Néu c[j] < 0 tirc 14 ta cin b6t s6i & cdt j. Thu tuc xép dong khi d6 s& nhur sau.

procedure XepDong;
var i,j: integer;

begin
for i :=1 to N do
for j := 1 to d[i] do
begin
ali,j] := 1; dec(cl]jl):
end;
end;
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Pha thir hai:
c[j]=0. Dé chinh cot j theo phuong phap tham lam ta duyét dé chon mot dong imin c6 chira soi tai cot j va
dau phai d[imin] dat gi4 tri nho nhat. Sau d6 ta chuyén vién sOi trén dong imin tir cOt j sang ot d[imin]+1
va chinh lai cac gia tri ¢[j] va d[imin]. Dé tim dong i 1m1n ta can dung phan tor d[0] vai gia tri 1on nhat lam
phan ttr khoi dau. Ta c6 thé cho gid tri nay 1a M+1, vi moi dong khong thé c6 qia M vién soi. Ban can luu
¥ rang khi d[imin] =

dé dat soi.

procedure ChinhCot (j:

begin

integer) ;

while c[j] < 0 do GiamCot(j);

end;

procedure GiamCot (j:
integer;

var
begin
i

ali,j]
if d[i]
inc(d[i])
dec(c[d[i]]);

end;

function DongMin (j:
var i,imin: i

begin

i:

imin

for

end;

Thi du dudi ddy minh hoa thudt toan véi N=M=4;d =

= 0;
i:=1 to N do
if a[i,j]=1 then
if d[i] < d[imin] then imin :
DongMin : i

DongMin (j) ;
= 0;

integer) ;

1;

integer) :

{ Dat 1 vien vao

integer;

ojojoy|o
ojojoy|o
0 0 0 0
0 0 0 0
2 2 2 2
Cau hinh ban dau
1 1 1 0
1(1)0foO0
i1jo0p0|o0
1100
2 -1 1 2

1 1 1 0
1 1 0 0
1 0 0 0
1 1 0 0
2 -1 1 2
Sau Pha 1
1 1 1 0
1 1 0 0
0/ 1|ofo
1 1 0 0
102 1 2
Chinh cot 1

{ Bo vien soi } inc(c[jl);
M then exit;
a[i,d[i]]

day }
(3.2,1,2), ¢ =(2,2,2,2).
3 1|11
2 0| 1] 1
2 0| 1] o0
2 1/1]0
0 -2 0

(o8]

Sau khi xép xong N dong ta tién hanh chinh ting ¢t j c6 gia tri c[j] <0 dén khi nao

M tirc 1a moi vién s6i cudi ciing trén mdi dong déu chiém vi tri tai cot M e 1a hét chd
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11 |1)0] 3 1 /1|1 |0] 3 1/1|1)0] 3
oj1|1)0] 3 ofj1|1|o0]| 3 oj1|1|0] 3
oj1|jo0j|o0] 2 ofjof|1})jo0]3 ofo0of|1]0]| 3
1|10 )|0] 2 110 |o0] 2 1j]011]o0]|3
0o -2 0 2 0 -1 -1 2 0o o0 -2 2
Chinh cot 2

1|11 |0]3 1143014 1 |1]0|1]|4
o|j1|1|o0]|3 oO|1|1|o0]|3 oj1f0|1]4
ojo|1|o0]|3 ojoj1]o0]|3 ojoj1|o0f|3
1|01 ||0]3 10|21 |o0]|3 1|01 |o0]|3

o 0 -2 2 0 0 -1 1 0 0 0 O

Chinh cot 3

Do phurec tap

Ta can chinh M cot. Mdi ¢ot ta cﬁr} lap tdi da N lan, mdi 151‘1 giam duoc 1 vién soi trong cot. pé
giam 1 vién soi ndy ta phai duyét N dong dé tim imin. Téng cong ta cin c& MN? thao tac.

Chuwong trinh C#
// C#

using System;
using System.Collections.Generic;
using System.Text;
namespace SangTao2 {
class XepSoi {
const int n =4, m = 4;
static byte [,] a = new byte[n+l,m+1];
static int [] d = new int [n+l1] {0,3,2,1,2};
static int [] ¢ = new int [m+1l] {0,2,1,2,3}
static void Main(string[] args) {
Xep () ; Show();
Console.ReadLine() ;

’

}
static void Show() {
for (int 1 = 1; i <= n; ++i) {
for (int j = 1; j <= m; ++j)
Console.Write(al[i, jl);
Console.Writeline() ;
}
}
static void Xep() {
Array.Clear(a,0,a.Length) ;
d[0] = m+1;
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XepDong () ;
for (int j = 1; j <= m; ++j) ChinhCot(j);
}
static void XepDong () {
for (int i = 1; i <= n; ++i)
for (int j = 1; j <= d[i];++3){
ali,j] = 1; --cl[3l;
}
}
static void ChinhCot (int j) {
while (c[j] < 0) GiamCot(j);
}
static void GiamCot (int j) {
int i = DongMin (j);
a[i,j] = 0; // Bot 1 vien tai o (i,]j)
++c[j];
if (d[i]==m) return; // het cho dat tren dong i
++d[i]; a[i,d[i]] = 1; // Dat 1 vien vao o (i,d[i])
--c[d[i]];
}
static int DongMin (int j) {
int imin = O;
for (int i = 1; i <= n; ++i)
if (a[i,jl==1)
if (d[i] < d[imin]) imin = i;
return imin;
}
} // XepSoi
} // SangTao2

4.5 Day cac hoan vi

Déy cdc hodn vi ciia N chit cdi HOA dau tién trong bang chir tiéng Anh dwoc sdp theo trdt tw tir
dién tang dan va viét lién nhau thanh mét day ki tw duy nhat. Hay cho biét ki tw thir M trong dady tinh tir 1
tré di, 2 <N <10, 1 <M <N.N!. Thi du, v6i N=3, ta ¢6 ddy 6 hodn vi xép theo trdt ti tie dién la ABC, ACB,
BAC, BCA, CAB, CBA. Sau khi ghép ching ta thu dwoc ddy duy nhdt gom 18 ki tu
ABCACBBACBCACABCBA. Ki tu thit M = 15 trong day la: B.

Thuat toan

Néu ta viét mdi hoan vi trén 1 dong thi ki tu thar M s& nam trén dong d = (M-1) div N (tinh tir dong
0) va s€ chiém vi tri v =((M-1) mod N)+1 (tinh tir 1) trén dong d d6. Nhu vdy ta can xac dinh hoan vi trén
dong d r6i lay ki tw nam & vi tri v 1am két qua.

Pé xéac dinh ho,én Vi (cl,cz,..‘.,CN) tai dong d ta lan luot tinh cac ki tw ¢;, i = 1..N. Ta phén hoach cac
hoan vi theo nhom. Néu bo ki tu dau tién thi ta con lai (N-1)! hoan vi, khi d6 hoan vi tai dong d s€ roi vao
nhém d div (N-1)! va s& chiém dong d mod (N-1)! trong nhém d6. Tuong tu, ta tinh cho céc ki tw thi 2, 3,
.., N-1. Ki tu con lai s€ chiém vi tri thir N. Néu biét nhom d cua ki ty thir 1 trong hoén vi thi ta tinh duoc
chinh ki tu d6 nhu sau.

d =1 tmg v&i ki tu thir nhit trong sb cac ki tu chua dung,
d =2 tig véi ki tur thir hai trong sb cac ki tu chua ding,

Téng quat, d tmg véi ki tw thir d trong s6 cac ki ty chwa ding.
MB&i lan xac dinh duoc ki ty nao thi ta danh dau ki tu do béng thu tuc Mark.

Dé tranh viéc tinh n! ta viét thu tuc ThuongDu(z, n, q, r) cho ra thwong q va du r cta phép chia sé tu
nhién z cho n!, cu thé 1a q =z div n! va r =z mod n!. Thu tuc nay kha don gian. Ta cé
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qr=zdivn;rp=zmodn=2z=0q;.n+rg;
gz = gy div (n-1); 1, = g1 mod (n-1) = 1 = g2.(n-1) + 1}

On1 = On2 iV 2; hg = Q2 MO 2 = Oz = Op1.2 + My
0h=0On1divl=0Qni; =01 mod1=0
Thay lan luot cac dai luong cta dong dudi vao dong trén ta thu duge q = qn.1 Va r=r+nr+ (n-
1).r3 +...+ 3.ry1 + 2.1, Nhan xét nay cho phép ta xay dung thu tuc theo k¥ thudt chia lién ti€p nhu sau.
procedure ThuongDu(z,n: longint;var q,r: longint);

var c: longint;
begin

r :=0; q :=2; c :=1;

while n > 1 do

begin
r :=r + (g mod n)*c;
q := q div n;
c :=n; n :=n - 1;
end;

end;

Thi tyc Test trong chuong trinh dudi day tinh moi xuét hién cua cac ki tw (M = 1..24*4) trong diy
cac hoan vi v6i N =4,

Chwong trinh Pascal

(* Pascal *)

uses crt;
const MN = 20; bl = #32;
var b: array[0..MN] of byte;
{d=2zdivn! r = z mod n! }
procedure ThuongDu(z,n: longint;var q,r: longint);
Ty viét
{ Danh dau ki tu v thu k
trong so cac ki tu chua dung }
procedure Mark(N,k,v: integer) ;
var i,d: integer;
begin
d :=0;
for i :=1 to N do
if b[i] = 0 then
begin
d := d+1;
if d = k then
begin
b[i] := v;
exit;
end;
end;
end;
{ Xac dinh ki tu thu M trong day cac hoan vi }
function Value(N: integer;M: longint): char;
var i,j,v: integer;
th,du,d: longint;

begin
fillchar(b,sizeof (b),0);
d := (M-1) div N; { Dong chua ki tu M }
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v := (M-1) mod N + 1; { vi tri cua M tren dong d }

{ xac dinh hoan vi tai dong d }
j := N-1;
for i := 1 to N-1 do
begin
ThuongDu(d, j, th,du) ;
Mark (N, th+1l,i);

j = 3j-1;
d := du;
end;

Mark (N,1,N) ;
for i:=1 to N do
if b[i] = v then
begin
Value := chr(oxrd('A') + i-1);
exit;
end;
end;
procedure Test;
var N: integer;
M: longint;

begin
N := 4; writeln;
for M := 1 to 24*N do
begin

write (Value (N,M)) ;
if M mod N = 0 then
begin
if readkey = #27 then halt else writeln;
end;
end;
end;

BEGIN
Test;
END.

Chuwong trinh C#
// C#

using System;
using System.Collections.Generic;
using System.Text;

namespace SangTao2 {
class DayHoanVi {

const int MN = 20;

static int [] b = new int [MN+1];

static void Main(string[] args) {

Test () ;

}

// 9=z / n!'; r=2z % n!

static void ThuongDu(long z, int n,

out long q, out long r ) {
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while (n > 1) {
r += (@ $ n) * c;
q /= n;
c =n; --n;
}
}

static void Mark(int n, long k, int v) {
int d = 0;
for (int i = 1; i <= n; ++i)
if (b[i]==0){
++d;
if (d==k){ b[i] = v, return; }
}
}

static char Value(int n, long m) {
Array.Clear (b, 0, b.Length);
long d = (int) (m - 1) / n;
// 4 - Dong chua ki tu can tim
int v = (int) (m - 1) $ n + 1;
// v - vi tri cua ki tu tren dong d
int j =n - 1;
long th, du;
for (int i = 1; i < n; ++i){
ThuongDu(d, j, out th, out du);
Mark(n, th + 1, 1i);
d = du; --j;
}
Mark(n, 1, n);
for (int i = 1; i <= n; ++i)
if (b[i]==v) return (char) ('A'+i-1);
return (char)O0;
}
// test voi n=4, m=1..n.n!
static void Test() {
int n = 4;
int m4d = 24 * n;
string s;
for (longm =1; m <= m4; ++m) {
Console.Write(Value(n, m)) ;
if (m $ n == 0){
s = Console.ReadLine () ;

if (s == "stop") break;
}
}
}
} // DayHoanVi
} // SangTao2
N N! N N!
1|1 1| 39916800
2 1 | 479001600
3| 6 11 6227020800
4| 24 2 | 87178291200
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5| 120 1| 1307674368000
6| 720 3 | 20922789888000
7| 5040 1| 355687428096000
8| 40320 4 6402373705728000
9| 362880 51 121645100408832000
1| 362880 243290200817664000
1
0 |0 0
6
1
7
1
8
1
9
2
0
Giai thira cia 20 s6 nguyén dwong dau
tién

Vi C# ban ¢6 thé dung kiéu int64 hodc long véi 64 bit (8 byte) biéu dién sd nguyén trong khoang
[-9.223.372.036.854.775.808, 9.223.372.036.854.775.807].

Do phure tap

. ‘Thuat toan chi doi hoi N = 20 phép chia cac s6 nguyén c6 7tc“'>i da 20 chir s6 va goi thii tuc Mark N
lan, moi lan goi phai thyc hién phép duyét trén day N phén tr. Tong cong 1a N2 phép toan, tirc 1a ¢& 400
phép toan thay vi 2432902008176640000 phép toan néu ta sinh lan lugt N! hoan vi bang phuong phap vét
can v6i N = 20.

4.6 B bai

Trén ban dat mot bo bai go”‘m n-1 qudn bfzi md s6 1,2,...,n-1, 3 sns 10000. Trong tai g’hi dinh ban
lay k qudn bai. Sau do trong tai dwa ra mot so tw nhién s. Ban can co gang thuc hién it nhat m thao tdc
thugc mot trong hai logi sau day:

- Ldy thém mét qudn bai tir trén ban,
- Bo bot mot quan bai trén tay,
dé cuoi cung dat dwoc hé thirc
tmod n =smodn *)
trong dé t la tong sé hiéu cdc qudn bai ¢é trén tay ban sau khi ban dd hoan tat m thao tdc nhuw trén.
Dir liéu vao: file van ban BAI . INP
Dong ddu tién: 3 sé tw nhién n, k va s.
Tir dong thir hai tré- di: k s6 tw nhién thé hién ma sé cia cdc qudn bdi can ldy hic dau.
Dit liéu ra: Hién thi trén man hinh
Dong dau tién: sé tw nhién m cho biét s6 thao tdc it nhdt can thuc hién
o Tiép dén la m dong, moi dong la mot thao tac l(fy thém hodc bo bot mot quan bai v. v > 0 cho biét
can lay thém (twe trén ban) qudn bai v; v < 0 cho biét can bot (tir trén tay) quan bai v de dat dwoc hé thirc
() , ,
Thi du, voin = 8, trong tai cho so s = 22 va chi dinh ban lay k = 3 qudn bai la 2, 3 va 6.
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Néu ban bé qudn bai 2 va ldy qudn bai 5 thi tong t =3 + 6 + 5 = 14. Khi d6
tmodn=14mod8=6=smodn=22mod 8.

Vay mot loi giai cho bo dir liéu nay la

Thuec hién 2 thao tac: —2 va +5

BAI.INP | MAN HINH ¥ NGHIA
8 3 22 2 Cho bg bai gom 8 quan. Liic ddu trong tai chi dinh ban ldy k = 3 qudn bai
2 3 6 -2 md 50 2, 3 va 6. Ngodi ra trong tai dua ra so s = 22.
5 Sau do ban thuc hién 2 thao tdac

- bo qudn bai 2
- ldy thém qudn bai 5.
Khi d@6 tong s6 hiéu cac qudn bai c6 trén tay ban sé la:
T=3+6+5=14
TmodN =14 mod8=6=smod 8 =22mod 8.

n=_8;s=22; Tréntay giitk =3 qudn bai 2, 3, 6.
Loi gidi: Bé qudn bai 2, ldy thém qudn bai 5.
t=3+6+5 =14,
tmod 8 =14 mod 8 =6 =smod 8 =22 mod 8.

Thuat toan

Ta sé& chimg minh ring voi khong qua 2 thao tac (+) lay thém / (-) bo bot mot quan bai ta c6 thé dat
duoc hé thuc (*).

Truée hét ta nhéc lai cac phép toan dong du. Véi sé nguyén duong n cho trudc ta xét tap cac sd du
trong phép chia mét so tu nhién x cho n, x mod n, Z, = {0,1,2,...,n-1}. Trén Z, cac phép toan cong va nhan
dugc thyc hién nhu binh thuong sau do liy két qua chia du cho n. Phép toan 14y sb d6i cua sb x cho ta n—x.
Phép tru x—y dugc doi thanh phép cdng x vdi so6 doi cuay. Ta co

Cong: (x +y) mod n
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Nhan: x*y mod n
Lay s6 dbi cua x: n — X
Tru: (x + (n—y)) mod n.

) Hay tuong tuong cac s6 cua Z, 12 0, 1, ...,n-1 dugc bd tri trén mot vong tron nhu trén mat (16ng h.
Dé tinh tong x+y ta xuat phat tir x va di chuyén y budc theo chiéu kim déng ho (con goi la di chuyén Xuoi),
mdi bude ta chuyen qua mot sd. Két qua sé 1a diém dung cudi cung. Bé tinh hiéu x —y ta cling_ Xudt phat tur
x va di chuyén y budc theo chiéu nguoc lai (di chuyen nguoc). Dé ¥ rang, trén vong tron gom n so, di
chuyén xudi y budc sé& cho ciing kefc qua nhu di chuyén nguge (n—y) bude, va nguoc lai, di chuyén nguoc y
budc s tuong duong nhu di chuyén xudi (n—y) budc Diéu nay c6 nghia 1a mudn thém b don vi cho dai
luong t ta co thé bét (n—b) don vi va nguoc lai, mudn b6t b don vi tir dai lu0’ng t ta c6 thé thém cho t (n—b)
don vi. Ta ciing dé ¥ rang s6 hiéu cua moi quan bai déu nho thua n va mdi quan bai hodc 1a co trén tay

nguoi choi, hogc 1a ndm trén ban. Vi I& trén, d6i khi nguoi ta ndi tinh toan theo dong dwr (modulo) chinh la
tinh toan trén vong tron.

Ban ciing can ghi nhé tinh chat sau day:

Véi moi s6 tw nhién x, y va n, n > 0 va véi moi phép todn sé hoc 6 € {+, —*} ta ludn c6

(x y) mod n = ((x mod n) &(y mod n)) mod n

Cong thirc trén cho ta quy tic dé hiéuﬂsau day: Khi tinh tri cia cac biéu thirc s6 hoc chi chira cac
phép toan cdng, trir va nhan trong Z, ta c6 thé thyc hién phép lay s6 du mod n trén cac hang tir va cac két
qua trung gian.

Vi lily thira nguyén dwong twong dwong v6i phép nhén lién tiép, ta suy ra hé qua sau:

a“mod n = (a mod n)* mod n

Sau khi da biét cac gia tri input lan, k, s va s6 hiéu cac quan bai can iy 1én tay, ta gan tri cho méng
a[1..n—1] nhu sau: a[i] = 1 cho biét quan bai i c6 trén tay, nguoc lai, a[i] = 0 cho biét quan bai i con nim

trén ban. Véi thi du da cho, trong tai yéu clu ta 1ay 3 quan bai ¢6 sb hi€u 2, 3 va 6 nén a = (0,1,1,0,0,1,0)
g voi a[2] = a[3] = a[6] = 1, cac gia tri a[i] con lai déu bang 0.

Trude hét ta tinh tong sd hiéu cua cac quan bai ¢é trong tay lic dau va dat trong bién t. Sau dé ta
tinht:=tmod n va s := s mod n. Véi thi du da cho ta tinh duoc
t=2+3+6=11,dodotmodn=tmod 8 =3
vasmod 8=22mod8=26
Thclat=3vas=6.
Gia st t>s, taddt b=t — s va xét cac truong hop loai trir nhau sau day:
1. b=0: Hé thic (*) di thoa, ta khong phai lam gi. Ta théng bao m = 0, trong d6 m 14 s thao
tac +/— can thuc hién.
2. Quén bai b ¢o trén tay, tirc 1a a[b] = 1: Ta chi viéc bo quan bai nay xudng, khi dé tong t s&
giam b don vi theo mod n.
3. Quan bai (n—b) ¢6 trén ban, tire 1a a[n—b] = 0: Ta chi viéc lay thém quén bai nay. Khi do tong
t s€ dugc thém (n-b) don vi theo mod n, diéu nay twong duong véi viée giam tong t di b don vi theo mod n.
4. Néu khong xay ra cac trudng hop 1, 2 va 3 nhu trén, tirc 1a b = 0, a[b] = 0, a[n-b] = 1, ta tién
hanh nhu sau:
Tim hai quéan bai u va v thoa cac diéu kién sau
Quaén bai u cé trén tay, af[u] = 1
Quan bai v c6 trén ban, a[v] = 0,
u = (k*b) mod n; v = ((k—1)*b) mod n, k 12 mét sb ty nhién. Diéu nay c6 nghia 1a u 16n hon v b don
vi theo mod n.
Néu tim dugc hai quan bai u va v nhu trén ta s€ thyc hién hai thao tac: bo quén bai u (-u) va lay
thém quan bai v (+v). Khi do tong t s€¢ dugc gidam mot lugng b theo mod n. That vay,
(u—v) mod n = (k*b — (k-=1)*b) mod n =b.
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Trudng hop t <s ta phdi thém b = s — t don vi cho cho t. Viéc nay twong duong véi giam t b6t (n-b)
don vi. Bt b =n-b r6i 1ap lai thu tuc trén s€ cho ta két qua twong tng.

Ta ching minh ring néu gip tinh hudng 4 thi bao gio ciing c6 thé tim dugc hai quan bai u va v nhu
da mo ta. Trén hai ngan nam trudce nha toan hoc C6 Hy Lap Diophantus da phat bieu va ching minh dinh ly
Sau:

Pinh ly Cho phuong trinh ax mod n = b mod n, v&i cac hé sb a, b, n 1 cac sd tu nhién, n > 0. Goi d
la wdc chung 16n nhat cia a va n, d = (a,n). Khi do6

a) Néu d khong 13 wdc ctia b thi phuong trinh v nghiém.
b) Néu b = kd thi phuong trinh ¢6 dung d nghiém trong tap Z,. Cac nghiém nay c6 dang (x +
i(n/d) ) mod n, trong d6 x 1a mét nghiém tuy y, i=0,1,2...(d-1).

Phuong trinh ax mod n = b mod n dugc ngudi doi sau goi la phuong trinh Diophantus.

Chung minh

Néu x 1a nghiém cua phuong trinh ax mod n = b mod n thi ax va b c6 cung s0 du theo mod n nén
hiéu cua chung s& chia hét cho n, ax — b = kn, hay ax — kn = b. Mat khac, do d = (a,n) nén a va n déu chia
hét cho d va do do hiéu ax—n ciing chia hét cho d, thé tirc 1a b phai chia hét cho d. Gia st b = md tic 1a
phuong trinh ¢6 nghiém. Goi x 1a nghiém nguyén khong am nho nhat ciia phuong trinh trén, ta dé dang
ki’ém tra duoc rang x+i(n/d), i = 0,1,...,(d-1) cling la nghiém cua phuong trinh d6. That vay, ta dé y rang
néu d la udc chung 16n nhat cua a va n thi an/d chinh la bdi chung nhd nhat cua ching, nghia la an/d chia
hét cho avan. Taco

a(x+i(n/d)) mod n = ((ax mod n) + (i(an)/d) mod n) mod n

=(bmodn+0) modn =bmodn.

Ta chiing minh xong.

Thi du 1. Giai phuong trinh sau

6x mod 9 = 21 mod 9

Phuong trinh trén twong duong voi phuong trinh sau:

6xmod9=3

Tac6 d = (6,9) = 3. Vi 3 1a wéc cta vé phai nén phwong trinh da cho ¢6 3 nghiém. D& thay x =2 1a
mot nghiém cua phuong trinh. Vay cic nghiém cta phuong trinh duéi dang tong quat la

x+i(n/d)=2+1i(9/3)=2+3i,i=0,1,2

Cuthélax; =2, x,=5vax;=81a3 nghiém trong tap Z¢ = {0, 1, 2, 3,4, 5, 6, 7, 8}.

Thi dy 2. Giai phuong trinh

4xmod 12 =5

Ta co, d = (4,12) = 4 khoéng phai la udc ctua 5. Phuong trinh vo nghiém.

Tré lai bai toan trén, khi gip tinh hudng 4 ta c6 a[b] = 0 va a[n—b] = 1. Xét phuong trinh bx rrjod n
=(n-b)modn.Vil<b<nnénl<n-b<nvadodoé (n-b) mod n=n-b, phuong trinh da cho cé thé viét
lai 1a bx mod n = n-b.

Th69 tinh ‘chét: udc chung 16n phét ctia hai sb ty nhién (a,b) s& khong ddi néu ta thay sb lon nhét
trong hai s6 d6 bang hiéu ctia né vai sb thi hai, dat d = (b,n), tacé d = (b,n—b),‘ tirc 1a n—b chia hét cho d,
do do phuong trinh bx mod n = n-b ludn c6 nghiém. Tt nhan xét nay suy ra rdng vong lap repeat trong
doan trinh dudi day ludn két thuc.

u := b;
repeat

v = u;

u := (u+b) mod n;
until a[u] = 1;

That vay, sau k lan 13p ta thu dugc u = kb do phwong trinh bx mod n = n—b ¢6 nghiém nén s& ton tai
mot gia tri k & u = kb mod n = n-b. Do a[n-b] = 1 nén ti da sau k 1an 1ap thi vong lap phai két thic va ta
s€ thu dugc u = kb mod n. Vi v mang gia tri sat trudc cia u nén v = (k—1)b mod n.

Ta c6 thudt toan sau day
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1. Doc dit liéu vao cac biénn, k va's
2. Khi tri cho mang a[1..n—1] v&i a[i] = 1 néu quan bai i ¢6 trén tay, a[i] = 0 néu quan bai i con trén
ban.
3. Tinh t = tong s6 hiéu cac quan bai co trén tay.
4. Tinh t:=tmod n; s :=smod n.
5. Néut> s:datb :=t—s; nguoc lai ddtb :=n— (s—1).
Y nghia: can giam b don vi tir tong t dé dat hé thurc
tmod n=smodn ™
6. Xét cac truong hop loai trir nhau sau day
6.1 b=0: bat m = 0; Théng bao: “Khdng lam gi”’; Stop.
6.2 a[b] = 1 (Quan bai b cé trén tay):
Thong bao: “Thyc hién m = 1 thao tdc — b: Bd quan bai b”; Stop.
6.3 a[b] = 0 va a[n—b] = 0 (Quan bai b khdng c6 trén tay, quan bai (n-b) cé trén ban):
Thong béo: “Thyc hién m = 1 thao tac +(n—b): Lay quan bai (n-b)”; Stop.
6.4 a[b] = 0 va a[n—b] = 1: (Quan bai b khdng cé trén tay, quan bai (n-b) khéng c6 trén ban)
6.4.1Tinhuvav

u := b;
repeat

v = u;

u := (u+b) mod n;
until afu] = 1;

6.4.2 Thong bao: “Thuc hién m = 2 thao tac
—u: Bé quan bai u
+v: Liy quén bai v.”
6.4.3 Stop

Tir ching minh trén ta rat ra do phirc tap cua thuat toan 1a O(n) vi trong truong hop xiu nhit ta
duyét 1 1an mang a chira n-1 phan tir.
T chire dit liéu:
const mn = 10000; { Max n }
bl = #32; { D&u cach }
nl = #13#10; { New line: xudng dong }
ESC = #27;
fn = 'bai.inp';
type mil = array[0..mn] of integer;
var a: mil; { Danh diu cac quan bai }
n, k : integer; { n-1: sé lugng quan bai }
{ k: sb luong cac quan bai trén tay }
, s: longint; { t: tdng sb hiéu cac quan bai trén tay }
{ s: sb dbi chung cia trong tai }
f: text; { input file }

o

Thu tuc doc dir liéu: M¢ input file, doc cac gia tri n, k va s, doc sb hiéu va danh du k quan bai dugc
chon. tinh tong t ctia chung }
procedure Doc;
var i,j: integer;
begin
assign(f,fn); reset(f);
read(f,n,k,s);

t := 0; fillchar(a,sizeof(a),0);
for i := 1 to k do
begin

read(£,3j); a[j] :=1; t := t+j;
end;

close (f) ;
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end;
Tha tuc x1r 1i.

procedure Xuli;
var b,u,v: integer;

begin
t :=tmod n; s := s mod n;
if t > s then b := t-s else b := n-(s-t);
if (b = 0) then
begin
Ket(0,0,0) ;
exit
end;

if (a[b] = 1) then
begin { Quan bai b co tren tay }
Ket(1,-b,0); { bo xuong }
exit
end;
if (a[n-b] = 0) then
begin { Quan bai n-b co tren ban }
Ket(1,n-b,0); { Lay len }
exit
end;
{ Quan bai b khong co tren tay
Quan bai n-b khong co tren ban }

u := b;
repeat
v = u;
u := (u+b) mod n;

until (af[u] = 1);
Ket(2,-u,v); { bo u, lay v }
end;
Thi tuc Ket (m,u,v) thong bao két qua g véi cac truong hop:
m = 1: Bo b6t hoac ldy thém 1 quén bai u;
m =2: Bo quan bai u, 1dy quan bai v.
procedure Ket(m,u,v: integer);
begin
case m of
0: write(nl, 'Khong lam gi',nl);
1: begin
write(nl,' Thuc hien 1 thao tac: ');
if (u > 0) then write('+',u,nl)
else write(u,nl);
end;
2: begin
write(nl,' Thuc hien 2 thao tac: ');
if (u > 0) then write('+',u,bl)
else write(u,bl);
if (v > 0) then write('+',v,nl)
else write(v,nl);
end;
end;
end;

Do phuc tap tinh toan: N.
Chwong trinh C# dudi day hién thi két qua trén man hinh.
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Chwong trinh C#

// C#

using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
namespace SangTao2 {
class BoBai {
const string fn = "bai.inp";
const int MN = 20;
static int[] a;
static int n; // so luong quan bai
static int k; // so luong quan bai tren tay
static int s; // so cho truoc trong khoang [1,n];
static int t;
static void Main(string[] args) {

}

Doc(); XuLi();
Console.ReadLine () ;

static void Doc () {

}

int[] ¢ =

Array.ConvertAll ((File.ReadAllText (fn)) .Split(

new char[] { '\0', '\mn', '\t', "\r', ' '},
StringSplitOptions.RemoveEmptyEntries),
new Converter<String, int>(int.Parse));
= ¢c[0]; // so luong quan bai
= c[1l]; // so luong quan bai tren tay
= c[2]; // so cho truoc
= new int[n + 1];
Array.Clear(a, 0, a.Length);
t=0;
for (int i = 3; i < c.Length; ++i){
a[c[i]] = 1; t += c[i];

p RS

};

static void Xuli () {

}

t ¥= n; s %= n;

intb=(t>s) ? t-s :n- (s - t);

if (b == 0) { Ket(0, 0, 0); return; }

// Sua t: giam b don vi hoac tang n-b don vi

if (a[b] == 1) { // quan b co tren tay
Ket(l, -b, 0); // bo quan b
return;

}

if (a[n - b] == 0) { // quan n-b co tren ban
Ket(l1, n - b, 0); // lay quan n-b
return;

}

// Quan b tren ban, quan n-b trén tay

int u=>b, v=20;

do { v=u;, u= (u+ b) $ n; } while(a[u] == 0);
Ket(2, -u, v); // bo quan u, lay quan v

static void Ket(int ¢, int u, int v) {

switch (c) {
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case 0: Console.WritelLine(c); break;

case 1l: Console.WriteLine(c + ": " + u); break;
case 2: Console.WriteLine(c + ": "+u+" , "+v);
break;
}
}
} // Bo Bai
} // SangTao2
4.7 Thuan thé
Dijkstra E.
Cho hodn vi a = (a1,,,....a\) ciia N so nguyén dwong dau tién 1,2,...,N. Mot thudn thé ciia a la day b
= (by,by,...,.bn) trong dé b; la s6 lwong cdc phan tir nhé thua a; va dimg tride a;, by = =|{a| aj < a j <i}l

Biét truée N, 2 <N <1000.

a) Cho mét hoan vi a, tinh thudn thé b ciia a.

b) Cho thudn thé b, tim héan vi a.

¢) Moi thudn thé d‘éy c6 phan tir dau tién (trdi }ghd't) la 0 nén ta co thé bé phan tik nay. Ngodi ra, néu
trong thudn the con cé phan tir 0 nita ta bo thém 1 phan tw 0 dé thu’du'gfc mot day co M = N-1 hodc M = N-
2 phan tir va goi day ndy la thudn the thu gon c. Cho mgt thun the thu gon. Hady tim hodn vi nho nhat theo
trat ty tir dién sinh ra thudn the thu gon nay.

Thi du, voi N = 5,
a) Cho a = (2,5,1,4,3) ta tinh duwoc b = (0,1,0,2,2),
b) Cho b = (0,1,0,2,2) ta tim dwoc a = (2,5,1,4,3),
¢) Cho thudn thé thu gonc=(1,22),N =5, tatimduoca=(2,3,5,4,1).

Pé ¥ rang hai hodn vi (2,5,1,4,3) va (2,3,5,4,1) ciing sinh ra thudn thé thu gon (1,2,2), nhung
hoan vi (2,3,5,4,1) nho hon.

Dir liéu vao: text file THUANTHE . INP
Dong dau tién: N
Tir dong thir hai tré di: N phan tir ciia hodn vi a.
Dong tiép theo: M
Trén cdc dong tiép theo: M phan tir ciia thudn thé thu gon.
Dit liéu trén cing mét dong cdch nhau qua ddu cdch.
Dit liéu ra: Hién thi trén man hinh theo trdt tu sau:
Cdu a: Cho hodn vi a, tim thudn thé b.
Céu b: Cho thudn thé b, fim hodn vi a.
Cau ¢: Cho thuén thé thu gon ¢ tim hoan vi nho nhét a.
Thuat toan
Yiéc Xac (?inh thuén thé b tir hoan vi a 1a dé déng.‘ Hai’ cau b va c 1a hoi khé. Chung ta s€ st dung ky
thuat (jéi xung d¢ trinh bay mot tl}uét toan do Dijkstre} dé xuat. Theo thudt toan nay thi tha tuc cho C@u a \/é
b la d6i xtmg nhau. Thuét todn tién hanh xur 1y tai cho, nghia l1a khong sir dung mang phu ma tryc tiep bicn
do6i hoan vi a thanh thuan thé luu luén trong a va nguoc lai.
Trude hét ta nhan xét rang v6i hoan vi dorn vie=(1,2,...,N) thi co dl’mg e phan tir khong 16n hon e;
va khong dimg sau phin tr e;, i =1..N. Viy, néu trong mot hoan vi a ma ta thdy mot phan thaj>avaj<i
thi ta khang dinh rang chi con ding aj-1 phan tir khong 16n hon a; va khong dung sau phan tir aj.

Ta khai bao cac bién X, Y, a la cdc mang dé chura cac hoan vi va thuan thé:

const MN = 1000;
type mil = array[0..MN] of integer;
var x,y,a: mil;

Thu tuc bién dbi hoan vi a sang thuan thé a khi d6 s& nhu sau:
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procedure HoanViThuanThe (var a: mil;n: integer);
var i,j: integer;
begin
for i := n downto 1 do
for j:=1 to i do
if (a[j] >= a[i]) then dec(aljl]):
end;

Dé thu dugc hoan vi a tir thuén thé a ta chi can viét thu tuc xir 1y theo chiéu nguoc lai. Hai thu tuc

nhu vay goi 1a déi xitng nhau.
procedure ThuanTheHoanVi(var a: mil;n: integer);
var i,j: integer;

begin
for i :=1 to n do
for j := i downto 1 do

if (a[j] >= a[i]) then inc(al[j]):
end;
Hai thu tuc nay déu co do phirc tap N°,

Cau ¢ dugc giai nhu sau. trude hét thém mot sb 0 vao dau trai cua dit liéu vao a. Sau d6 xét hiéu N-
M. Néu N-M=1 thi ching to thudn thé thu gon a chi khuyét mot sb 0. Ta chi viéc goi thu tuc
ThuanTheHoanVi (a,N) la thu duoc két qua. Trudng hgp N-M=2 thi ta phai bu thém mét s6 0 nita vao
mot vi tri ndo d6 trong a. Ta lan luot dat s6 0 nay vao dau phai (vi tri N) roi chuyén déan no vé dau trai, mdi
1an mot vi tri va goi thu tuc ThuanTheHoanVi dé sinh ra mot diy a[1..N] sau d6 kiém tra xem ddy nay
¢6 phai 1a hoan vi ciia 1..N hay khong. Néu dung, ta ding thuat toan va cho ra két qua. Dé kiém tra mot day
a[1..N] ¢ phai 1a mot hoan vi ciia 1..N ta sir dung mot mang d[1..N] danh ddu xem mdi phan tir a[i] c6 xuat
hi¢n dung 1 lan hay khong. Tuy nhién truéc d6 ta phai kiém tra diéu kién 1 < a[i] <N d¢ dam bao réng a[i]

nam trong gidi han cua chi s6 mang d.

procedure ThuanTheThuGon(var a: mil; n,m: integer);

var b: mil;
i: integer;
begin
move (a[l] ,a[2] ,m*sizeof (integer)) ;
a[l] := 0; inc(m);
if (n = m) then
begin
ThuanTheHoanVi (a,n) ;
exit;
end;
b := a;
for i := n downto 2 do
begin
{ Them 0 tai vi tri i }
a :=b;
move (a[i] ,a[i+1], (n-i) *sizeof (integer)) ;
a[i] := 0;
ThuanTheHoanVi (a,n) ;
if LaHoanVi(a,n) then exit;
end;
end;
function LaHoanVi(var a: mil; n: integer): Boolean;
var d: mil;
i: integer;
begin
LaHoanVi := false;
fillchar(d,sizeof (d),0);
for i :=1 to n do
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begin

if (a[i] < 1) or (a[i] > n) then exit;
if (d[a[i]] = 1) then exit;

d[a[i]]
end;
LaHoanVi
end;

= 1;

:= true;

Chwong trinh C#

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.IO;

using System;

namespace SangTao2 ({

class ThuanThe {

const string fn = "thuanthe.inp";
const int MN = 1001;
static int[] a = new int[MN];

static

static int n; // 1..n
static int m; // so luong
static void Main(string[]

}

Doc() ;
Console.WriteLine ("\n
Console.WriteLine ("\n
Show(a, n);
HoanViThuanThe (a) ;
Console.WriteLine ("\n
Show(a, n);
Console.WriteLine ("\n
Show(a, n);
ThuanTheHoanVi (a) ;
Console.WriteLine ("\n
Show(a, n);
Console.WriteLine ("\n
Show (c,m) ;
ThuanTheThuGon (c) ;
Console.WriteLine ("\n
Show(c, n);
Console.ReadLine () ;

static void Doc() {

int[] v =

int[] ¢ = new int[MN];

phan tu trong thuan the thu gon

args) {
n="+n+" m="+4+m);
Cho Hoan vi: ") ;

Tim

Cho

Tim

Cho

Tim

Thuan the: ");

Thuan the: ");

Hoan vi: ");

Thuan the Thu gon

Hoan vi: ");

Array.ConvertAll ((File.ReadAllText (fn)) .Split(

}

new char[] { '\0', '\n’',

l\tl, l\rl, v v

b,

StringSplitOptions.RemoveEmptyEntries),
new Converter<String,

int 1 = 0;
n = v[i++];

for (int j = 1; j <= n;

m = v[i++];

for (int j = 1; j <= m; ++j) clj]

++3j) aljl

int>(int.Parse)) ;

v[i++];

v[i++];

static void HoanViThuanThe (int[] a) {
--i)

for (int i = n; i > 0;

")
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for (int j = 1; j <= i; ++j)
if (a[j] >= alil]) --aljl;
}
static void ThuanTheHoanVi (int[] a) {
for (int i = 1; i <= n; ++i)
for (int j =1i; 3 > 0; --3)
if (a[j] >= al[i]) ++aljl;
}
static void ThuanTheThuGon (int[] c) {
Array.Copy(c, 1, c, 2, m);
c[1l] = 0; ++m;
if (m == n) { ThuanTheHoanVi(c); return; }
int [] b = new int [n+l];
Array.Copy(c,1,b,1,m);
for (int i = n; i >= 2 ; --1i){
Array.Copy(b,1,c,1,i-1);
Array.Copy(b, i, ¢, i + 1, m - i + 1);
c[i] = 0;
ThuanTheHoanVi (c) ;
if (LaHoanVi(c)) return;
}
}
static bool LaHoanVi (int[] c) {
int[] 4 = new int[n + 1];
Array.Clear (d,0,d.Length) ;
for (int i = 1; i <= n; ++i)

{
if (c[i] < 1 || c[i] > n) return false;
if (d[c[i]] > 0) return false;
dlec[i]l] = 1;

}

return true;

}

static void Show(int[] a, int n){
for (int i = 1; i <= n; ++i)

Console.Write(a[i] + " ");
}
} // ThuanThe
} // SangTao2

Do phure tap

Thu tyc move(a,b,M) copy m byte tir mang a sang mang b. Thu tuc ThuanTheThuGon ¢6 d6 phirc
tap N° vi n6 goi thu tyc ThuanTheHoanVi N lan. Ham kiém tra mét day a[1..N] c6 phai 1a hoan vi doi hoi
N thao tac va sir dung mot mang phu d dé danh dau cac phan tir 4 xuat hién.

4.8 Cac nha khoa hoc
Olimpic Quéc té
Trong mot hoi nghi khoa hoc c¢o n nha khoa hoc (KH) t6 chirc thu gian dwoi hinh thicc sau. Ho dd{
mot mdy tinh trong can phong hep, ngoai may ra chi ¢ thé chira thém 1 nguoi, man hinh mdy tinh hién so
0. Sau do méi‘nhd khoa hoc bugc phdi thuc hién n thao tdc logi 1 va n thao tdc logi 2 dan xen nhau, trong
do thao tac dau tién phdi la logi 1.

Thao tdc logi 1: Doc Thao tdc logi 2: Ghi
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+ Vao phong; + Vao phong;

¢ Doc va ghi nhé sé trén man hinh; : Ldy s6 nhé trong dau céng thém I va hién thi
* Ra khdi phong. ket qua trén man hinh,
¢ Ra khoi phong.

Khi hién thi sé méi 'trén man hinh thi sé cii trén man hinh ty dong bi xoa va nguoi thuc hién thao
tac logi 2 ciing quén luon so da nho.

Cho truoc cac gia trin va m. Hﬁy bé tri i?uit lich thuc hién dé cac nha khoa hoc hoan thanh tron ven
cudc choi theo dung yéu cau va sé cuoi cung hién thi trén man hinh la m.

Dit liéu vao: Tép van ban KH. INP chita 2 56 n va m trén mot dong cdch nhau qua dau cdch.

Dir liéu ra: Tép van ban KH.OUT chira mot lich thuc hién gém mot day tuan tw cac dong lénh thugc
mot trong hai dang sau:

Dang thir nhdt gom hai sé tw nhién ghi cach nhau qua dau cdch, i t cho biét nha khoa hoc i thire
hién thao tac t; i € {1,2,...,n}; t € {1,2}.

l?ang thLi”hai g&m 4 56 tr nhién ghi cach nhau qua ddu cach, i t, 1, k cho biét nha khoa hoc i thuc
hién k lan lién tiép cac thao tic ty vat, dan xen nhau, i € {1,2,...,n}); t €{1,2}; k>0.

Néu khong cé cdch ndo bé tri lich thi ghi duy nhdt mét sé 0.

Thi du,
KH.INP| KH.OUT Y nghia
3 4 C6 3 nha khoa hoc tham gia tro choi thu gian voi nhiém vu sinh ra

két qua trén man hinh (MH) la sé 4. Lich thuc hién sé nhw sau:
Ngwoi s6 1: Poc. MH = 0. Pau(l) = 0.

2 3 Ngwoi s6 3: (Poc; Ghi) 3 lan. MH = 3.

Ngwoi s6 1: Ghi. MH = Pau(1)+1 = 0+1 = 1.

Nguoi s6 2: Poc. Pau(2) = 1, MH = 1.

N NDNERENRE WK
HNDNR RBRNDR R

2 2 Ngwoi so 1: (Poc; Ghi) 2 lan. MH = 3.
Nguwoi s6 2 Ghi. MH = Pau(2)+1 = 1+1 = 2.
2 2 | Nguoisé 2 (Poc;,Ghi) 2 lan. MH = 2+2 = 4.

Chii thich: Pau(i) - s6 nhé trong dau nha khoa hoc thir i.

Thuat toan
. Ta s& chi ra rang véi moi n > 2 va moi m trong khoang 2..n? luén ludn c6 mot lich thoa yéu cau cia
dau bai (ta goi 1a lich hop I¢) ¢ man hinh (MH) dat gia tri m.
Sau khi m¢ t€p KH.INP va doc hgi giair tri n, m ta tién hanh Xép liCh va ghi dan két qué vao tép
KH.OUT m¢ san. Trudce hét ta nhan xét rang néu mot nguoi thyc hién lién tiép k 1an mot cap thao tac (Poc
- Ghi, viét tat 1a BG), tirc 1a sau 2k dong 1énh

i1
i 2
i1
i 2

thi gia tri cia MH duogc ting thém k don vi. Day 2k 1énh trén c6 thé viét g0op lai thanh mét 1€nh 4
thanhphanla i 1 2 k.
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Tatinlhk=mdivnvar=mmod n,tacé m=k.n+r,0 <r<n, véi ¥ nghia la dé dat dugc gia trim
trén MH thi phai c6 k nguoi thyc hién day du va lién tiép n cap thao tic DG, ngoai ra phai c6 it nhat mot
ngudi thue hién thém r cap thao tic DG. Do yéu cau moi nguoi buge phai thuc hién n thao tac D va n thao
tac G, mdt I€ ty nhién, ta phai st dqu 2 ngudi ghi nhan gia tri hién‘cé trép MH dé khi can s€ tra lai gia tri
d6 (di nhién 1a phéi cong thém 1) nham dadm bdo cho céac thao tac can thiet dugc thuc hién lién tuc. Xét 3
treong hop sau day.

Trwong hop 1: r =0, tic la m = k.n. Ta cg‘?ln k nguoi thyc hién lién tiép n cgp thao taic BG. Tuy
nhién, do nhirng nguoi khac cing phai thue hién day du n cap thao tac DG cho moi nguoi, nén ta chia cac
thao tac thanh hai loai la cac thao t&c vO ich 1a nhiing thao tic dén mot thoi diém nao d6 s€ c6 mot thao tac
khéc dit lai gid tri cho MH. Céc thao tdc con lai dugc goi la thao tac c6 ich. Nhu vay truong hop nay céan
¢6 k nguoi thye hién tong cdng m = k.n cap thao tac c6 ich va moi thao tac con lai la vO ich. Lich khi d6 sé
nhu sau.

11 - Nguoisd 1 Doc va nhé s6 0 trén man hinh. Pau(1) = 0.

i 12n;i=k+l.n - Nhitng nguoi con lai (mang ma s6 k+1..n) DG n 1an vo ich.

12 - Nguoisd 1 ghi s6 1 1én man hinh (c6 ich), MH = Pau(1)+1=0+1=1.

112n-1 -Nguoisd 1 DG ndt n-1 1dn c¢6 ich, MH = n.

i12n;i= 2.k - Nhing nguoi s6 2.k DG n lan ¢6 ich, MH = n+(k-1).n = k.n = m.

Truwong hop 2: r#0vak>0. Taco m=k.ntr, 0 <r<n, k> 0. Truong hop nay can n-1 ngudi thyc
hién céc thao tac v6 ich, 1 ngudi thuc hién r cap thao téc DG c6 ich va ciing chinh nguoi d6 phai thuc hién
(n-r) cap thao tac vo ich. Ta sir dung 2 nguoi , sO 1 va so 2 nhu sau.

11 - Nguoisé 1 Poc vanhd s6 0. Dau(l) = 0.

i12n;i= k+2..n - Nhimng nguoi ma sé tir k+2 dén n DG n 1an v6 ich.

12 - Ngudis6 1 Ghi 1 1én MH. MH = Dau(1)+1 =0+ 1=1.

2 1 - Nguoi s6 2 Doc va nhd s6 1. Dau(2) = 1.

112 n-r- Nguoi s6 1 DG n-r lan vo ich.

Tiép dén 1a nhitng thao tac c6 ich:

2 2 - Ngudi s6 2 Ghi s6 2 1én MH, MH = Pau(2)+1 =1+ 1=2.

112r-1-Nguoisd 1 DG ndt r-1 lan c6 ich, MH = 2+(r-1).

212 n-1 - Nguoi s6 2 PG nét n-1 1an ¢ ich, MH = 2+(r-1)+(n-1) = n+r.

i12n;i=3.k+1 - Nhitng nguoi s6 3.k+1 DG n lan c6 ich, MH = n+r+(k-1).n = k.n+r.

Trwong hop 3: v =0 vak =0, do d6 m=r > 2. Truong hop niy can n-1 ngudi thuc hién cac thao tac
v0 ich, 1 nguoi thyc hién r cép thao tdc DG c6 ich va cling chinh ngudi d6 phai thyc hién (n-r) cap thao tac
v0 ich. Ta stir dung 2 nguoi , s0 1 va s6 2 nhu sau.

11 - Nguoi s6 1 Poc va nhd sé 0 trén MH. Pau(1) = 0.

i12n;i=3.n-Nhitng nguoi tir s6 3 dén n DG n 1an vo ich.

212n-1-Nguoisd2 DG n-11an vo ich.

12 - Nguoi s6 1 Ghisé 1 1én MH. MH = Dau(1)+1 =0+1 =1.

21 - Ngudisé 2 Poc s 1 trén MH. Pau(2) = 1.

112 n-r+1-Nguoisd 1 DG n-r+1 1an vo ich.

2 2 - Ngudi s6 2 Ghi s 2 1én MH. MH = Dau(2)+1 = 1+1 =2.

112r-2-Nguoisd 1 DG r-2 1an ¢6 ich, MH =2 + (r-2) = .

Phan dudi ddy trinh bay céu tric dir liéu va céc thit tuc doc va xép lich. Hai thi tuc phu trg Lenh2
va Lenh4 dung dé ghi mét 1énh 2 tham bién dang i t va 1énh 4 tham bién dang it; t, k vao output file g
KH.OUT. Trong céc chu thich dudi day d[i] 1a so trong dau nha KH thu i, t[i] 1a so thao tac PG nha KH 1
da thyc hién, MH — man hinh, ki hi¢u MH = x cho biét ta khong quan tdm dén gia tri cia MH vi sém mudn
gia tri nay s€ bi x0a.

uses crt;
const
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fn = 'kh.inp'; gn = 'kh.out';
bl = #32; nl = #13#10; mn = 100;
{ bl - diu cach; nl - xubéng dong }

type
mil = array[0..mn+1l] of integer;
var
f,g: text;
n, m, mh: integer;
d,t: mil;
{ mh - Man hinh }
d[i] - so nho trong dau,
t[i] - con dem lenh cua nguoi i }
procedure Doc;
begin

assign(f,fn); reset(f);
read(f,n,m); close(f);
end;
procedure Lenh2(i,tt: integer);
begin writeln(g,i,bl,tt); end;
procedure Lenh4 (i, ttl,tt2,k: integer);
begin if k > 0 then writeln(g,i,bl,ttl,bl,tt2,bl,k); end;
procedure Xeplich;
var k,r,i: integer;
begin
assign(g,gn); rewrite(q);
if (n < 2) or (m < 2) or (m > n*n) then
begin writeln(g,0); close(g); exit; end;
k :=m div n; { k nguoi co ich }
r :=mmod n; { va r thao tac co ich }
if (r = 0) then
begin
Lenh2(1,1); {MH=0,d[1]=0,t[1]=1}
for i := k+1 to n do Lenh4(i,1,2,n);
{MH=x,t[i]=2n,i=k+l. .n}
Lenh2(1,2); {MH=1}
Lenh4(1,1,2,n-1); {MH=n,t[l]=2n}
for i := 2 to k do Lenh4(i,1,2,n);
{ MH =n+(k-1)n=kn=m,t[i]=2n,i=2. .k}
close(g); exit;
end;
{r>01}
if k > 0 then
begin { r,k > 0 }
Lenh2(1,1); {MH=0,d[1]=0,t[1]=1}
{ Bo nhung nguoi vo ich }
for i:=k+2 to n do Lenh4(i,1,2,n);
{MH=x,t[i]=2n,i=k+2. .n}
Lenh2(1,2); {1 Ghi;MH=1,t[1]=2}
Lenh2(2,1); {2 Doc;MH=1;d[2]=1,t[2]=1}
{ Cac thao tac vo ich cua 1 }
Lenh4(1,1,2,n-r); {MH=x,t[l]=2+2(n-r)=2(n-r+l)}
{ Tu day la cac thao tac co ich }
Lenh2(2,2); {MH=2,t[2]=2}
Lenh4(1,1,2,r-1);
{MH=2+r-1,t[1]=2(n-r+1)+2 (r-1)=2n}
Lenh4(2,1,2,n-1) ; {MH=2+r-1+n-1=n+r,t[2]=2n}
for i := 3 to k+1 do Lenh4(i,1,2,n);
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{MH=n+r+ (k-1) n=kn+r=m,t[i]=2n,i=3. .k+1}
close(g); exit;

end;

{k=0, r>01}

Lenh2(1,1); {1 Doc,d[1]=0,t[1]=1}

{ Bo nhung nguoi vo ich }

for i:=3 to n do Lenh4(i,1,2,n);{MH=x,t[i]=2n,i=3. .n}
{ n-1 thao tac vo ich cua 2 }

Lenh4 (2,1,2,n-1) ; {MH=x,t[2]=2 (n-1) }

Lenh2(1,2); {1 Ghi,MH=1,t[1]=2}

Lenh2(2,1); {2 Doc,MH=1,d[2]=1,t[2]=2n-2+1=2n-1}

{ Cac thao tac vo ich cua 1 }

Lenh4(1,1,2,n-r+l) ; {MH=x,t[1]=24+2 (n-r+1)=2 (n-r+2) }

Lenh2(2,2); {MH=2,t[2]=2n}

Lenh4(1,1,2,r-2) ; {MH=2+r-2=r=m,t[1]=2(n-r+2)+2 (r-2)=2n}

close(qg) ;

end;

Ban c6 thé viét thém thu tuc test dé kiém tra xem lich da xép va ghi trong tép KH.OUT c6 thoa cac
yéu cau ctia dau bai hay khong. Thu tuc sir dung cac mang sau day. Mang d[1..n], d[i] 1a s6 nh¢ trong dau
ngudi sb i. Mang t[1..n], t[i] 1a s6 1an ngudi th i thuc hién cac thao tic Poc (1), Ghi (2). Do thao tac Poc
phai thyc hién trudce va hai thao tac Poc - Ghi phai dan xen nén thoi diém sat truge thao tdc Doc cua nguoi
thir i ta phai c6 t[i] 12 s6 chdn va thoi diém sat trude thao tac Ghi phai c6 t[i] 1a s6 1é. Méi 1an doc 1 dong
1énh thu tyc phai xét xem dong 1énh d6 chira 2 hodc 4 s6. Thii tuc phai thuc hién cac kiém tra sau day.

Kiém tra 1énh dangi v: 1< i<n,v=1 hoic?2. Néuv =1 thi t[i] phai la s6 chan, néu v =2 thi t[i]
phai I&.

Kiém tra 1énh dangi v1 v2 k: twong tu nhu trén.

Thue hién 1énh i v: Néuv =1 (thao tac doc) thi gan d[i] := MH; nguoc lai, néu v = 2 (ghi) thi gan
MH := d[i] + 1. Trong ca hai truong hgp déu taing con dém 1énh t[i] thém 1 don vi.

Sau khi doc xong tép KH.OUT phai duyét lai cac con dém dé dam bao rang d[i] = 2.n v&i moi i =
1..n. Cuoi cung ki€ém tra xem MH = m?

procedure DocLlenh(var i,tl,t2,k,v: integer);
begin

read(g,i,tl); v := 2;

if seekeoln(g) then exit;

readln(g,t2,k); v := 4;
end;
procedure XemLenh(i,tl,t2,k,KieulLenh: integer);
begin

if KieuLenh = 2 then writeln(i,bl, tl)

else writeln(i,bl,tl,bl,t2,bl, k)

end;
function Lenh(i,c: integer): Boolean;
begin

Lenh := false;

if (i < 1) or (i > n) then exit;
case c of

1l: begin
if odd(t[i]) then exit;
inc(t[i]); d[i] := mh;
end;
2: begin

if not(odd(t[i])) then exit;
inc(t[i]); mh := d[i]+1;
end;
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else exit;

end;

Lenh := true;
end;

function KiemTralenh(i,tl,t2,k,v: integer):

var j: integer;

begin
if v = 2 then KiemTralenh := Lenh(i, tl)
else
begin
KiemTralenh := false;
for j :=1 to k do
begin
if not Lenh(i,tl) then exit;
if not Lenh (i, t2) then exit;
end;
KiemTralenh := true;
end;
end;

procedure Test;
var i,tl,t2,k,v,n2: integer;
begin
mh := 0;
fillchar(d,sizeof (d),0);
fillchar(t,sizeof (t),0);
assign(g,gn); reset(g);
while not Seekeof(g) do
begin
DocLenh (i, tl,t2,k,v);
XemLenh (i, tl,t2,k,v);
if not KiemTralenh(i,tl,t2,k,v) then

begin
writeln('Sai '); close(qg)
exit;
end;
end;
n2 := n+n;

for i:=1 to n do
if (t[i] <> n2) then
begin
writeln('Sai '); close(q):
exit;
end;
if (mh <> m) then
begin
writeln('Sai '); close(q):
exit;
end;
writeln('Dung');
close(qg) ;
end;

Chwong trinh C#
// c#

using System;

Boolean;
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using System.Collections.Generic;
using System.Text;
using System.IO;

namespace SangTao2 ({
class KhoaHoc {

const string fn

"KH.INP";

const string gn = "KH.OUT";

const int MN = 1002;

static int[] d = new int[MN]; // So nho trong dau
static int[] t = new int[MN]; // con dem thao tac
static int n; // nha khoa hoc

static int m; // man hinh cuoi

static int mh;

static StreamWriter g;

static StreamReader f£f;

static void Main(string[] args) {

}

Run () ;

static void Run() { // Kiem tra tren 1 file

}

Doc() ;

Console.WriteLine("n = " + n + " m="4+m);
XepLich() ;

Console.WriteLine ("Output file " + gn);
Console.WriteLine (File.ReadAllText(gn)) ;
Console.WriteLine ("Now Testing...");

Test () ;

Console.ReadLine () ;

// Kiem tra file output KH.OUT
static void Test() {

f = File.OpenText(gn) ;

Array.Clear(d, 0, d.Length);

Array.Clear(t, 0, t.Length);

mh = 0;

int i, tl1, t2, k, v;

while (DocLenh(out i, out tl, out t2, out k, out v)){
XemLenh (i, t1, t2, k, v);
if ('KiemTralenh(i, t1, t2, k, v)){

Console.WriteLine ("SAI LENH") ;

return;
}
}
f.Close() ;
for (int j =1, nn =n + n; j <= n; ++j)
if (t[j] !'= nn){
Console.WriteLine ("SAI SO THAO TAC" + t[j]):
return;

}
if (mh '= m) Console.WriteLine ("SAI KET QUA MH") ;
else Console.WritelLine (" LAP LICH DUNG "); }

static bool KTLenh2 (int i, int tt){

switch (tt) {

case 1: if (t[i] % 2 '= 0) return false;
++t[i]; d[i] = mh; return true;
case 2: if (t[i] % 2 == 0) return false;
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++t[i]; mh = d[i] + 1; return true;
default: return false;
}

}
static bool KiemTralLenh(int i, int tl, int t2,

int k, int v){
if (i <1 || i > n) return false;
if (v == 2) return KTLenh2 (i, tl1);
for (int j = 1; j <= k; ++3j){
if ('KTLenh2 (i, tl)) return false;
if ('KTLenh2 (i, t2)) return false;
}

return true;
}
static void XemLenh(int i, int tl1l, int t2, int k, int v)
{
if (v == 2) Console.WriteLine(i + " " + tl);
else Console.WriteLine (i+" "+tl1+4" "+t2+" "+k);
}
static bool DocLenh(out int i, out int t1,
out int t2, out int k, out int v){
i=tl=t2 =k =v=0;
if (f£.EndOfStream) return false;
int[] ¢ = Array.ConvertAll ((f.ReadLine()) .Split(
new char[] { '\t', ' ' },
StringSplitOptions.RemoveEmptyEntries),
new Converter<String, int>(int.Parse)) ;
foreach (int x in c) ++v;
Console.Write(" v="+v + ": ");
if (v '= 2 && v '= 4) return false;
i = c[0]; t1 = c[1];
if (v == 4) { t2 = c[2]; k = c[3]; }
return true;

}

static void Doc() {

int[] v =
Array.ConvertAll ((File.ReadAllText (fn)) .Split(
new char[] { '\0', '\n', '\t', "\r', " '},

StringSplitOptions.RemoveEmptyEntries),
new Converter<String, int>(int.Parse));
v[0]; // n nha khoa hoc
v[1l]; // Gia tri man hinh

n
m

}
static void XepLich() {
g = File.CreateText(gn);

if (M <2 || m< 2 || m>n * n){
g.WriteLine("0") ;
g.Close() ;
return;
}
int k =m / n;
int r=m % n;
Console.WritelLine("k = " + k + " r="+1r);
if (r == 0){
Lenh2 (1, 1);

for (int i =k + 1; i <= n; ++i)
Lenh4(i, 1, 2, n);
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Lenh2 (1, 2);
Lenh4(1, 1, 2, n - 1);
for (int i = 2; i <= k; ++i) Lenh4(i, 1, 2, n);

g.Close() ;
return;

}

if (k > 0){
Lenh2(1, 1); // 1 Doc
// Bo nhung nguoi vo ich
for (int i =k + 2; i <= n; ++1i)

Lenh4(i, 1, 2, n);
Lenh2(1, 2); // 1 Ghi
Lenh2(2, 1); // 2 Doc
Lenh4(1,1,2,n-r);//cac thao tac vo ich cua 1
// Tu day la cac thao tac co ich
Lenh2(2, 2); // 2 Ghi
Lenh4(1, 1, 2, r - 1); // 1 DG r-1 lan
Lenh4(2, 1, 2, n - 1); // 2 DG n-1 lan
for (int i = 3, k1 = k + 1; i <= k1; ++i)
Lenh4(i, 1, 2, n);

g.Close() ;
return;

}

// k=0

Lenh2(1, 1); // 1 Doc. Tu 3..n vo ich

for (int i = 3; i <= n; ++i) Lenh4(i, 1, 2, n);
Lenh4(2, 1, 2, n - 1);

Lenh2(1, 2); // 1 Ghi

Lenh2(2, 1); // 2 Doc

Lenh4(1,1,2,n-r+l); // Cac thao tac vo ich cua 1
Lenh2(2, 2); // 2 Ghi co ich

Lenh4(1, 1, 2, r - 2); // 1 Ghi not co ich

g.Close() ;
}
static void Lenh2 (int i, int t)
{ g.WriteLine(i + " " + t); }
static void Lenh4 (int i, int tl, int t2, int k) {
if (k > 0)
g.WriteLine(i + " " + €1 + " " + 2 + " " + k),
}

} // KhoaHoc
} // SangTao2

Do phurc tap
Thut toan phat sinh va ghi vao file két qua tdi da 2.n® dong 1énh.

4.9 Chin chiéc dong ho
Olimpic Quéc té

C6 9 chiée dong ho dién tir treo trén moét bang theo so do 3 x 3. Céc dong ho dwoe ma sé tiv 1 dén 9
theo trdt tir tie trdi qua phdi, tir hang trén xuong hang dwdi. Moi dong hé cé 4 diém chi gio img véi cdc gio
12, 3, 6 va 9. Gio hién tré cia moi dong ho img véi diém sang 0 Dé diéu khién cdc dong ho nguo"i ta sw
dung 9 phim voi cdc chirc nang dwgc mo ta nhu trong hinh ve. Khi nhén vao mét phim thi ¢6 4 dong ho
dong loat nhay diém sang di 90° theo chiéu kim dong ho dé cong thém 3 gio tinh tir gio* hién tro. Thi du, khi
nhan phlm 1 thi 4 dong ho 1,2, 4 va 5 sé dugc chinh glo theo ludt trén. Biét gio hién tai ciia cdc dong ho.
Hay xdc dinh mét déy ngdn nhat cdc phim can nhdn d@é cac dong hé dong loat tré 12 gio.
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. . ¢ So do bo tri
0 . R . 0 . 9 dong ho
. 0 . (O} [ORTE)
@ 9h @ 6h ® 9h @®|06 |®
. 0 . ) O]
0 . . . . 0
. . .
@ 9h ® 12h ® 3h
0 . .
. . * . * . 9 phim
. 0 0 diéu khién
g/’uw/wf/ﬂ/f;w/w/wg/'
@ 12h 6h ® 6h él §2 ;3 §
4 5 6
. . I gw/ﬁm’ o g
9 dong ho, O gio dang tro 7 8 9]
&

* £ #
i S s

Dir liéu vao: tép vin ban DONGHO . INP gom 12 dong
3 dong dau tién gom 9 s6 tré gio tai thoi diém dau bé tri theo ma trgn 3 x 3.
Dong thit i trong 569 dong tiép theo, i = 1, 2, 3, 4 ghi 4 s6 tw nhién thé hién ma so cia 4 dong hé sé
nhay diém sang 90° khi ta nhan phim i.
Cdc s6 trén cing dong cach nhau qua dau cdch.
Dit liéu ra: Tép vin ban DONGHO . OUT gom hai thong tin:
- Bai todn ¢6 nghiém (ghi s6 1) hodc v6 nghiém (ghi sé 0).

- Déy phim ngdn nhat can nhén cho trieong hop cé nghiém.

DONGHO . INP DONGHO . OUT
9 6 9 1

9 12 3 12414
12 6 6

1245

2356

4578

5689

1235

1457

3569

5789
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stss H

Y nghia: Nhan lan lwot cdc phim 1, 2, 4,

4

ca 9 dong ho déu dong loat tré 12 gio.

Thuat toan

Ta nhan thiy rang do cac dong ho hoat dong doc 1ap v6i nhau nén diy phim can nhan l1a giao hoan,
nghia 13 ¢6 thé liét ké diy phim do theo trat tu tiy y. Thi dy, nhin cac phim 1, 2, 3 s& mang lai két qua nhu
khi nhan day phim 2, 1, 3 hogc theo bét ki hoan vi nao cua 3 phlm do. Ngoai ra, néu mot phim dugc nhan
dén mot boi lan cua 4 th1 diém sang tro gio sé ‘quay lai dang vi tri ban dau, do do ta khong dai gi ma nhan
mdt phim qtia 3 lan. Tir hai nhan xét trén ta thay rang co thé dung ky thudt vét can, cu thé 1a xét cac t6 hop
day phim p[1..9], p[i] = 0..3 biéu thi sb 1an bam phim i. V6i moi t6 hop p ta tinh xem céc dong hd dugce cap
nhat ra sao. Neu ca9 ddng hd déu nhay vé thoi diém 12 gio thi ta chon phwong 4n c6 s6 1an bim phim it

nhét trong sb cac t hop tng vién.

Dudi day 1a mot vai chi tiét sir dung trong
chuong trinh. Ta khoi tao sdn mang hai chiéu mé ta
churc nang cia cac phim diéu khién, phim[i, j] cho
biét khi nhén phim i thi dong hd j s& dugc chinh.

var
phim: array[l..9,1..4] of
integer;

Sau khi doc dir li¢u ung v6i thi du cu thé thi

mang phim s€ dugc gan tri nhu sau:
phim = ((1,2,4,5),
(2,3,5,6),
(4,5,7,8),
(5,6,8,9),
(1,2,3,5),
(1,4,5,7),
(3,5,6,9),
(5,7,8,9),
(2,5,6,8));
Ban ciing nén mo ta sin mot kiéu mang 9 phan
tir dé biéu thi cac phim va cac dong ho.
type mil = array[l..9] of
integer;
var
dongHo: mil;
f: text;
imin, imax: longint;

Ban c6 thé str dung 9 vong £or 16ng nhau tmg
v6i 9 phim, mdi vong bién thién tir 0 d&én 3 Gmg v6i sb
1an nhan phim.

Bién ts ding dé tinh tong s6 lan nhan phim. D&
thay, mdi phim dugc nhén tbi da 3 1dn, vay 9 phim s&
duoc nhan t6i da 9.3 = 27 lan. Ta lay 28 lam gia tri

2 |3 1]2 |3 1|2 (3
5 |6 4 |5 |6 4 |5 |6
8 |9 7 (8 |9 7 18 |9
1 2 3
2 |3 1]2 |3 1]2 (3
5 |6 4 |5 |6 4 |5 |6
8 |9 7 18 |9 7 18 |9
A ot 7 s oA
4 5 6
2 |3 112 (3 112 |3
5 |6 4 |5 |6 4 |5 |6
8 |9 7 18 |9 718 |9
e C s’ C
7 8 9
Py ¥ st el P

Chikc ndng cia cac phim diéu khién

khéi ddu cho viée tinh tsmin - tong s6 1an nhin phim it nhit. Ta ciing nén chuyén céac s trén mat ddng hd
14 (12,3,6,9) sang cac s6 hé 4 13 (0,1,2,3) dé cho tién tinh toan. Ham Sum(p) tinh tdng 9 phan tir cia mang p
- d6 chinh 1a téng s6 1an nhin phim cua phwong an p. Haim KiemTra(q) thyc hién viéc kiém tra xem 9 dong
hé c6 cung tré dén 12h hay khong, q[i] 1a sé 1an dong hd i duge cap nhat khi thuc hién phuong an p.
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Ban cling c6 thé st dung h¢ 4 dé xur li nhu sau: Cac phuong an nhin 9 phim bién thién tir
(0,0,0,0,0,0,0,0,0) dén (3,3,3,3,3,3,3,3,3) tmg voi imin = 0 va imax = 4°1 = 2'%-1 = (1 shl 18) - 1 =
262143. Ta cho i bién thién tir imin dén imax. Vi mdi i ta xdy dung phuong an nhan phim bang cach goi
thu tuc Split(i,p) chuyén s i sang dang biéu didn hé 4 dé ghi vao mang p, trong d6 p[j] s& 14 s6 1an nhan
phim j. Biét p ta d& dang cap nhét cac dong ho.

Chuong trinh dudi day cai dat 2 phuong an vét can, Runl — chin vong for 1ong nhau va Run2 - tinh
toan theo hé 4.

(* Pascal *)

(* Dong ho ¥*)
const bl = #32; fn = 'DONGHO.INP'; gn = 'DONGHO.OUT';
type mil = array[l..9] of integer;

var
dongHo ,kq: mil;
f,g: text;

imin, imax: longint;

s, tsmin: integer;
var
phim: array[l..9,1..4] of integer;
procedure Split(x: longint; var a: mil);
var i: integer;

begin
for i :=1 to 9 do
begin
a[i] := x mod 4;
X := x div 4;
end;
end;

procedure Doc;
var i,j: integer;
begin
assign(f,fn); reset(f);
for i:=1 to 9 do read(f,dongHo[i]) ;
for i:=1 to 9 do
for j:=1 to 4 do read(f,phim[i,bj]):
close (f) ;
end;
procedure Ghi;
var i,j: integer;
begin
assign(g,gn); rewrite(g);
if tsmin = 28 then writeln(g,0) { vo nghiem }
else
begin { co nghem }
writeln(g,1);
for i :=1 to 9 do
for j := 1 to c[i] do write(g,i,bl);
writeln(qg) ;
end;
close(qg) ;
end;
procedure Init;
var i: integer;

begin
for i:=1 to 9 do dongHo[i] := (dongHo[i] div 3) mod 4;
imin := 0;
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imax := 1;
imax := (imax shl 18 - 1);
end;

function KiemTra(var gq: mil): Boolean;
var i: integer;
begin
KiemTra := false;
for i:=1 to 9 do
if (dongHo[i]+g[i]) mod 4 <> 0 then exit;
KiemTra := true;
end;
function Sum(var q: mil): integer;
var i,s: integer;

begin
s :=0;
for i:=1 to 9 do s := s+q[i];
Sum := s;

end;

procedure XuLiFor;
var j,k,ts: integer;
q,p: mil; { p[i] - so lan nhan phim i }
i,ikqg: longint;
begin
tsmin := 28; { = 3*9+1 }
for p[1l] := 0 to 3 do
for p[2] := 0 to 3 do
for p[3] := 0 to 3 do
for p[4] := 0 to 3 do
for p[5] := 0 to 3 do
for p[6] := 0 to 3 do
for p[7] := 0 to 3 do
for p[8] := 0 to 3 do
for p[9] := 0 to 3 do
begin
fillchar(q,sizeof(q),0);
for j :=1 to 9 do
begin
for k :=1 to 4 do
inc(q[phim[j, k]]1,p[3]);
end;
if KiemTra(q) then
begin
ts := Sum(p):;
if ts < tsmin then
begin
tsmin := ts;
kg := p;
end;
end;
end;
end;
procedure Xuli;
var j,k,ts: integer;

q,p: mil;
i,ikqg: longint;
begin

tsmin := 28; { = 3*9+1 }
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for i:=imin to imax do

begin

Split(i,p); { bam phim j p[j] lan }
fillchar(q,sizeof(q),0) ;

for j :=
begin
for k

1 to 9 do

:= 1 to 4 do

inc(q[phim[j, k]],p[3]);

end;

if KiemTra(q) then

begin
ts :=

Sum (p) ;

if ts < tsmin then

begin

tsmin := ts;

ikqg :

end;
end;
end;

end;

Split(ikq,kq);

procedure Runl;

begin

Doc; Init;
XuLiFor; Ghi;
end;

procedure Run2;

begin

Doc; Init;
XulLi; Ghi;
end;

BEGIN

Runl;
END.

Chuwong trinh C#
// C#

using System;

using System.Collections.Generic;
using System.Text;
using System.IO;
namespace SangTao2 {
class DongHo {
const string fn = "DONGHO.INP";
const string gn = "DONGHO.OUT";
const int cc = 9;

static
static
static
static
static

int[,] phim = new int [9,4];
int[] dongHo = new int[cc];

int [] kq = new int [cc];

int smin = 0; // Tong so lan nhan
void Main(string[] args) {

Run2 () ;
Console.ReadLine() ;

}

static

void Runl () {

phim
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Doc(); Init(); XuLi(); Ghi(); XemKq()
}
static void Run2() {
Doc(); Init();
XuLiFor(); Ghi(); XemKq() ;
}
static void XuLiFor () {
int [] p = new int [cc];// 9 phim
int[] dh = new int[cc];//so lan nhay kim cua 9 DH
int s = 0;
smin = 28;
for (p[0]=0; p[0] < 4; ++p[0])
for (p[1]1=0; p[1] < 4; ++p[1])
for (p[2]=0; p[2] < 4; ++p[2])
for (p[31=0; p[3] < 4; ++p[3])
for (p[4]=0; pl4] < 4; ++p[4])
for (p[51=0; p[5] < 4; ++p[5])
for (p[6]=0; p[6] < 4; ++p[6])
for (p[71=0; p[7] < 4; ++p[7])
for (p[8]=0; p[8] < 4; ++p[8]){
Array.Clear (dh,0,dh.Length) ;
for (int j = 0; j < cc; ++j)
//phim j nhan p[j] lan
for (int k = 0; k < 4; ++k)
// 4 DH chuyen kim
dh[phim[j, k]] += p[]j];
if (KiemTra(dh)) {

s = Sum(p);
if (s < smin) {
smin = s;

p.CopyTo (kq,0) ;

}

}
static int Sum(int []p){ // Tong so lan nhan phim

int s = 0;
for (int i = 0; i < cc; ++i) s += p[i];
return s;

}
static void Doc() { // Doc du lieu tu input file

int[] v =
Array.ConvertAll ((File.ReadAllText (fn)) .Split(
new char[] { '\0', '\n', '\t', '\r', ' ' },

StringSplitOptions.RemoveEmptyEntries),
new Converter<String, int>(int.Parse));
int k = 0;
for (int j 0; j < cc; ++j) dongHo[j] = v[k++];
for (int i 0; i < cc; ++1i)
for (int j = 0; j < 4; ++j)
phim[i, j] = v[k++];

}
static void Init() { // Khoi tri
for (int j = 0; j < cc; ++j)
dongHo[j] = (dongHo[j] / 3) % 4;
for (int i = 0; i < cc; ++i)
for (int k = 0; k < 4; ++k)
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--phim[i, k];
}
static void Xuli () {
int imax = ((int)1l << 18) - 1;
int[] p = new int[cc]; smin =
int[] g = new int[cc];
for (int i = 0; i <= imax; ++i) {
int s = Split(i, p):
Array.Clear(q, 0, g.Length);
for (int j = 0; j < cc; ++j)
for (int k = 0; k < 4; ++k)
glphim[j, k]] += p[]j];
if (KiemTra(q))
if (s < smin){ smin = s; p.CopyTo(kq,0); }

28;

}
}
static void Ghi () {
StreamWriter g = File.CreateText(gn) ;
if (smin < 28) { // co nghiem
g.WriteLine (1),
for (int i = 0; i < cc; ++i)
for (int j = 1; j <= c[i]; ++3j)

g.Write((i + 1) + " ");

}

else g.WritelLine(0); // vo nghiem

g.Close() ;
}
static bool KiemTra(int[] q)// Kiem tra ca 9 DH tro ve 0?
{

for (int i = 0; i < cc; ++i)

if ((dongHo[i] + gq[i]) % 4 > 0) return false;

return true;

}

// Tach x thanh cac chu so he 4 va tinh tong
static int Split(int x, int[] p){
int s = 0;
for (int i =
{ plil = x %
return s;

0; i < cc; ++i)
4; s += p[i]l; x /= 4; }

}

static void XemKq() {
Console.WriteLine ("\n Input file " + £n);
Console.WritelLine (File.ReadAllText (£fn)) ;
Console.WriteLine ("\n Output file " + gn);
Console.WritelLine (File.ReadAllText(gn)) ;

}

} // DongHo
} // SangTao2

4.10 S6 duy nhéat
Olimpic Baltics

Tép van ban UNIQUE.INP chira ddy $0, ‘m07i s cﬁiém mot dong dai khong qua 20 chit s0. Trong
day nay c6 duy nhat mgt s6 xuat hién ding mot lan, cdac so con lai déu xuat hién dung k lan. Hay tim so duy
nhat . So k khong cho trude, nhung biét rang do la mét so chan khdc 0. Két qua hién thi trén man hinh.
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Thuat toan

Ta dwa vao mdt kién thirc co tir hang ngan nam trudc, do 1a biéu dién s theo vi tri. Ta lan luot doc
tung dong vao mdt bién string sau d6 ghi vao mdt mang a so lan xuat hién cua tirng chir so tai tung vi tri,

a[c,i] cho biét sb 1an xuat hién cia chir s6 ¢ tai cot i tinh tir trai qua phai.

Vi thi du da cho, trén ¢t 1 ta tinh dugc a[“1°,1] =5, a[*2°,1] =4, a[‘3",1] =0,..., a[‘8",1] =4...
Nhu viy méng a c6 kich thude 10 hang du chita 10 chit s6 ‘0°..°9" va 20 cot du chia céc chit sO dai nhat.
Sau khi doc xong dir liéu, ta thay moi phan tr cua mang a hodc 1a chia hét cho k do d6 1a s6 chan, hoac la
s01é co dang mk+ 1, m=0, 1, 2,... Neu a[c,i] 1a so 1€ thi ¢ s& 1a chir s6 xuat hién tai cot i ciia sO duy nhat

can tim.

Chwong trinh Pascal

(* Pascal *)

procedure Xuli;
const mn = 20;

ChuSo = ['0'..'9'];
fn = 'unique.inp';
var a: array['0'..'9',1..mn] of integer;
f: text;
i: integer;
s: string;
cs: char;
begin

fillchar(a,sizeof(a),0);
assign(f,fn); reset(f);
while not seekeof (f) do
begin
readln(f,s);
for i:=1 to length(s) do

if s[i] in ChuSo then inc(a[s[i],i]):

end;

clos
s :=
for

fo

e(f);
"roq
i::=1
r Cs
if odd

Ket qua }
to mn do

:= '0' to '9' do

(a[cs,i]) then s s+cs;

writeln(s) ;

end;
BEGIN
XuLi

’

readln;

END.

Chwong trinh C#

// C#

using
using
using
using
using

System
System
System
System
System

.Collections.Generic;
.Ling;

.Text;

.I0;

UNIQUE.IN
P

MAN HINH

1357
2008
80
1357
2008
80
2008
1357
10203040
80
2008
80
1357

10203040

Gidi thich: S6 duy nhdt can tim
la 10203040. Cdc so con lai

déu xudt hién 4 lan.
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namespace SangTao2 ({
class Unique {
const string fn = "UNIQUE.INP";
static void Main(string[] args) {
Console.WriteLine (XuLi()) ;
Console.ReadLine () ;
}
static string Xuli () {
string s;
StreamReader f = File.OpenText (fn) ;
int mn = 20;
int [,] a = new int[10,mn];
Array.Clear(a, 0, a.Length);
while (true) {
s = f.ReadLine () .Trim() ;
if (s.Length == 0) break;
for (int i = 0; i < s.Length;++i)
if (s[i] >= '0' && s[i] <= '9")
++a[s[i]-'0",1i];
}
f.Close() ;
string kq = "";
for (int i = 0; i < mn; ++1i)
for (int cs = 0; cs <= 9; ++cs)
if (a[ecs, i] % 2 == 1)
kg += cs;
return kq;
}
} // Unique
} // SangTao2

Do phure tap

Néu ¢6 n s6 dai toi da m chir s6 thi ta can xét mdi chir s6 1 1an, nghia 14 tong cong can n.m thao tac.

Duyét mang a can 10.m thao tac 1a s6 rat nho so véi n.m.

Cac bién thé cua bai UNIQUE

1. Néu diu bai cho biét s6 k thi khong can doi hoi k 13 s6 chn.

2. Biét duy nhét mot s xuét hién ding m 1an, cac sb con lai déu xuét hién k 1an nhu nhau, k # m va

k va m nguyén té ctng nhau. Ban thir suy nghi xem c6 can biét cy thé cac gia tri ciia m va k khong? Ban
thir tim mot sO diéu kién cia k va m?

3. Thay céc sb bang cac diy ki tu A..Z dai toi da m.

21.01.2010
NXH
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