Trwong THPT Chuyén Quang Binh

PHAN |: PHAN MO DAU

I. LY DO CHON PE TAI :

Ngon ngtr 1ap trinh la mdt trong nhitng ndi dung dugc dua vao day chinh thuc &
bo moén Tin hoc & nha trudong phd thong. Pic biét, cac I6p & khdi chuyén Tin thi yéu
cau hoc sinh phai nam viing cac kién thirc vé tu duy thuat toan, sir dung ngdn ngir 1ap
trinh thanh thao dé co thé giai duoc cac bai toan trong Tin hoc.

Nhu ta d4 biét, cac phép lap 1a mot trong nhitng k¥ thuat duoc dung dé giai cac
bai toan trong Tin hoc va dd duogc gidi thiéu & phan tin hoc co sé. Vi cac phép lap,
ta giai bai toan bang cach thuc hién lién tiép mot sb cac ciu 1énh trong vong lip cho
toi khi mot diéu kién nao d6 dugc thoa mén,

Mot ki thuat 1ap trinh dugc sir dung dé thay thé cho cac phép lap d6 1a k§ thuat
dé quy. Mit khac, trong thuc té c6 rat nhiéu bai toan doi hoi sy lap di lap lai mot
cach phtc tap. Va dé quy cung cip cho ta co ché giai quyét bai toan phuc tap mot
cach don gian. Hon nita, d& quy con thich hop dé giai quyét cac bai toan cd ban chat
dé quy va rat nhiéu bai toan cho dén nay van chua cd 15i giai phi dé quy.

Dé co6 thé hiéu 10 hon vé k¥ thudt dé quy, tmg dung cua dé quy dé giai cac bai
toan trong Tin hoc chliing em chon dé tai: “Tim hiéu vé dé quy” lam dé tai nghién
ctu khoa hoc ciia minh.

Il. MUC PIiCH NGHIEN CU'U:

Pé tai : “Tim hiéu vé dé quy” nham dat muc dich sau: Gilp cho ban than ching
em c6 thé hiéu 18 hon, sdu hon vé ky thuat dé quy, ung dung dé quy dé giai cac bai
toan trong Tin hoc, tir d6 nang cao kha nang tu hoc, kha nang 1ap trinh ctia ban than.
I11. PHUONG PHAP NGHIEN CU'U:

Khi nghién ctru dé tai ndy ching em st dung cac phuong phép sau:

v Phuong phap nghién ctru 1y thuyét
v St dung phuwong phép thu thap thong tin va tdng hop, phan tich, so sanh
dua trén ly thuyét vé dé quy.

IV. POI TUQNG NGHIEN CUU:

Dbi trgng nghién ctru cua dé tai nay do chinh 1a ly thuyér vé dé quy va irng dung
Ciia dé quy dé gidi cdc bai toan trong Tin hoc va céc tai liéu, cac thong tin lién quan.




Trwong THPT Chuyén Quang Binh

PHAN I1: PHAN NOI DUNG

1. Khai niém vé dé quy
1.1. Khai niém vé hinh thirc dé quy

Trong toan hoc va khoa hoc may tinh, cac tinh chét (hodc ciu tric) duoc goi la dé
quy néu trong d6 mot 16p cac dbi twong hoic phuong phap dugc xac dinh bang viéc
xéac dinh mot s rat it cac truong hop hodc phuong phap don gian (thong thuong chi
mot) va sau d6 xac dinh quy tic dua cac trudng hop phic tap vé cac trudng hop don
gian.
€ Chang han, dinh nghia sau 1a dinh nghia d¢ quy cua t6 tién:

Bb me ctia mot ngudi 12 t6 tién cua ngudi dy (trudng hop co ban).

Bb me cua to tién mot nguoi bat ky 14 to tién cia nguoi dy (bude dé quy).

Céc dinh nghia kiéu nhu vay ciing thudng thay trong toan hoc (chinh 1a quy nap
toan hoc)

© Mot s6 hinh anh @ng dung cua dé quy trong tao hinh:

Tam giéc sierpinski Kim ty thap sierpinski
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Sierpinski cool‘<ies Sierpinski 2 chiéu Sierpinski tron (carpet)
1.2. Khai ni¢m veé d¢ quy

Tt nhitng dinh nghia trén, ta cd thé rat ra khai niém co ban theo 2 cach:
1. Bé quy (trong tiéng Anh la recursion) 1a phuong phap dung trong cac chuong
trinh may tinh trong d6 c6 mot ham tu goi chinh no.
2. Mot khai niém X duge dinh nghia theo dé quy néu trong dinh nghia X c6 st
dung chinh khai niém X.
@ Vidu: Sau day 12 mot sé vi du dién hinh vé dé quy:
1. Pinh nghia vé sb tu nhién:

{ 0 la mot sb tu nhién

n 1a mot s6 tw mhién khi n-1 1 1 s6 tu nhién

2. Pinh nghia vé giai thira n!:

{ ol=1
Néu n>0 thi nl=n*(n-1)!
1.3. Cac budc dé giai bai toan dé quy

« Thong s6 hoa bai toan (hiéu bai toan)

 Tim cac diéu kién bién (chin), tim giai thuat cho cac tinh hudng nay

« Tim giai thuat tong quat theo hudng dé quy lui dan vé tinh hudng bi chan.
© Vi du: Bai toan tinh giai thira ctiia mot s ty nhién n (tinh n!):

 Thong s hoa bai toan: Cach tinh giai thira n!:

0l=1

Néu n>0 thi nl=n*(n-1)!
« Tim céc diéu kién bién (chin), tim giai thuat cho cac tinh hudng nay:
ITn=0 then gt : =1
« Tim giai thuat tong quat theo hudng dé quy lui dan vé tinh hudng bi chan.
ITn >0 then gt = n*gt(nh - 1);
2. Giai thuat dé quy
2.1. Khai niém giai thuat dé quy
Néu 16i giai cua mot bai toan T dugc thyc hién béng 101 giai cia mot bai toan T
c6 dang giéng nhu T, thi d6 1a mot 101 giai dé quy Giai thuat tuong tng véi 101 giai
nhu vay goi la giai thuat d¢ quy.
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Thoat nghe thi cAc ban thay c6 vé hoi la nhung diém mau chét can luu y 1a: T’
tuy c6 dang gidng nhu T, nhung theo mot nghia nao d6, né phai "nho" hon T.

Trong khoa hoc may tinh c6 mot phuong phap chung dé giai cac bai toan trong
Tin hoc la chia bai toan thanh céc bai todn con don gian hon cung loai. Phuong phap
nay duoc goi 1a ky thuat 1ap trinh chia dé tri. Chinh n6 1a chia khoa dé thiét ké nhiéu
giai thuat quan trong, 1a co s& cuia quy hoach dong.

2.2. Vidu
@ Vidu I: Tinh giai thira cia mét s6 tu nhién n (tinh n!):
ITn=0 then gt : =1
Else gt := n*gt(n - 1);

Bai toan tinh n! dugc chia nhé nhu sau:

Ta nhan thiy rang, dé tinh n! ta can phai tinh dugc (n-1)!, dé tinh duoc (n-1)! Thi
ta phai tinh dugc (n-2)!, ... cho dén khi chung ta s& gip congviéc tinh 1!, ma 1!=1, vi
thé ctr thyc hién tinh ngugc tré 18n ching ta s& tinh duoc n!.

@ Vidu 2: Hay xét bai toan tim maot tir trong mot quyén tir dién.
C6 thé néu giai thuat nhu sau:
if Tir dién 1a mot trang then Tim tir trong trang nay
else begin
M¢ tir dién vao trang gitta
X4c dinh xem ntra ndo cua tir dién chira tr cAn tim
if Tir 46 nam & nira trudce cia tir dién then Tim tir d6 trong nira trude
else Tim tir @6 trong nira sau
end;
C6 thé hinh dung chién thudt im Kiém ndy mét cach khdi quat nhw sau:

Tim 1t mong w dn

Tim ti1 wong tt dien Tim tit trong 1t dién |
nita rudc nis sauy |

Ta thay co hai diém chinh can luu y:

- Sau mdi 1an tir dién duoc tach doi thi mot nira thich hop sé lai duoc tim kiém
bang mot "chién thuat” nhu da dung trudce do.

- C6 mot truong hop dac biét, khac vai moi truong hop trude, s€ dat dugce sau
nhiéu 1an tach d6i, 6 1a truong hop tu dién chi con duy nhat mot trang. Lic d6 viéc
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tach doi ngimg lai va bai todn tro thanh du nho dé ta c6 thé giai quyét truc tiép bang

céch tim tir mong mudn trén trang d6 chang han, bang cach tim tuan ty. Trudng hop
dac biét nay duoc goi la truong hop suy bién.

C6 thé coi day 1a mot "chién thuat " kiéu "chia dé tri". Bai toan duoc tach thanh
bai toan nho hon va bai toan nho hon lai duge giai quyét véi thuat chia dé tri nhu
trude, cho toi khi xuét hién trudong hop suy bién.

Ta thé hién gidi thudt Am kKiém nay dwéi dang mét thii tuc:

Procedure TIMKIEM (TD,Tu)
{TD duoc coi la dau mbi dé truy nhap dugc vao tu dién dang xét, Tu chi tur can tim}
Begin
if Tu dién chi cOn 12 mot trang
then Tim tir Tu trong trang nay
else begin
M¢ tu dién vao trang gitta
X4c dinh xem nira ndo cua tu dién chira tir Tu
if Tu NnAm & ntra trude cua tu dién
then TIMKIEM (TD 1,Tu)
else TIMKIEM (TD 2,Tu)
end;
{TD 1 va TD 2 la dau mdi dé truy nhap dugc vao nira truéc va nira sau cua tir dién}
End;
3. Chwong trinh con dé quy
3.1. Khéi niém chwong trinh con d¢ quy

La mot chuong trinh con (ham, tha tuc) ma trong than caa né co loi goi dén chinh
né (hay con goi la 161 goi dé quy) véi kich thude nhé hon cuia tham sb.
© Vi du: Ham tinh giai thira cia mot s6 tu nhién n (tinh n!):

Function gt(n: Word): Longint;
Begin
ITn=0 then gt : =1
Else gt := n*gt(n - 1);
End;
3.2. CAu tric chinh ciia chwong trinh con dé quy
Mot chuong trinh con dé qui cin ban gém hai phén.
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Phan neo (phan suy bién, co s6): chtra cac tic dong ctia ham hoic thi tuc voi
mot s6 gia tri cu thé ban dau cua tham so.

® Vidu: 1 ¥ n:=0 then GT:= 1;

Phan dé quy (phan tong quat, ha bac) : dinh nghia tac dong can dugc thuc hién
cho gi4 tri hién thoi cia cac tham sd bang cac tac dong dd dugc dinh nghia
trude day véi kich thuée tham sé nho hon.

@ Vidy: GT:=n*GT(n-1);

4. Nguyén tic hoat dong ciia giai thuat dé qu
guyén the hogt djng eia g tdequy T
4.1. Khai niém stack: Push | /Pop

Stack 1a mot cau tric luu trit, hoat dong theo
nguyeén tic sau:

—

e MGi 1an nop vao hoic lay ra chi thuc hién voi

U

mot phan tu.
e Phan tir nop vao sau s& dugc ly ra truée. Stack

4.2. Nguyén tic hoat déng:

e Khi thuc hién mét giai thuat dé quy thi cac budc cua giai thuat dé quy s& lan

lwot dugc thuc hién tuan tu.

e Khi gap loi goi dé quy thi trude khi thuc hién 1oi goi dé quy, doan ma Iénh

chua duogc thuc hién xong clng véi cac ddi twong dir liéu lién quan tai thoi
diém nay sé dugc luu vao stack.

e Dén lic ndo d6 khong thé thuc hién 101 goi dé quy nita thi cac dbi tueong duoc

lwu trong stack s& 1an luot duoc lay ra dé xir 1y.

@ Vidu: Trong vi du trén, qui trinh thuc hién nhu sau:

Khi 6 lénh goi ham, chiang han: x := gt(3); thi méay s& ghi nhé 1a:
gt(3) := 3 * gt(2); vaditinh gt(2)

Ké tiép may lai ghi nhd: gt(2):= 2*gt(1); vaditinh gt (1)
Theo dinh nghia cua ham thi khi gt(1) := 1; may s€ quay nguoc lai:

gt(2):= 2 * 1; vachokétquala?

Tiép tuc: gt(3) := 3 * 2; chokétquala6
Nhu vay két qua cudi cling tra vé 14 6. Ta c6: 3! = 6.

5. Uu diém va han ché cia dé quy
5.1. Uu diém:
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- M0 ta dugc mot s6 thao tac tinh toan thong qua mot doan 1énh ngan, 1am cho
chuong trinh ngan gon, dé hiéu, 16 rd ban chat dé quy.
- Rat thuan tién dé giai quyét cac bai toan c6 ban chat dé quy.
- Hién nay van c6 nhiéu thuat toan chua c6 10i giai dé quy.
- Nhiéu giai thuat rat d& mo ta dang dé quy nhung lai rat khé mé ta voi giai thuat
khong-dé-quy.
- Mot chuong trinh viét theo giai thuat c6 tinh dé qui s& mang tinh "nguoi" hon,
do d6 s& sang stia, d& hiéu, néu bat duoc ban chat cia van dé.
5.2. Han ché:
- Vira ton bo nhé, chuong trinh chay cham
- Do dé quy luu trit cac dir lidu trung gian vao Stack nén néu Luu nhiéu b dir liéu
I6n trén stack nén co thé gay ra hién twong tran Stack
6. Mot s6 bai toan vé dé quy
Bai 1: Tinh liythira: a” (v6i n 1a s6 nguyén duong)
Program Giail_thua;
Const fi="Giaithua.inp®;
fo="Giaithua.out";
Var a:longint;n: Integer;
f:text;
Procedure Doc;
Begin
Assign(f,fi);
Reset(T);
ReadIn(f,a,n);
Close(P);
End;
Function 1t(a,n: Word): Longint;
Begin
ITn=0 then It := 1
else It := a * 1t(a,n - 1);
End;
Procedure Ghi;
Begin
Assign(f,fo);
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Rewrite(f);
WriteIn(f,1t(a,n));

Close(P);
End;
Begin
Doc;Ghi;
End.

Bai 2: Tim so fibonaxi thi n
Program Fibonaxi;
Const fi="Fibonxi.inp~;
fo="Fibonaxi.out"”;
Var a:longint;
f:text;
Procedure Doc;
Begin
Assign(f,fi);
Reset(T);
ReadIln(f,a);
Close(P);
End;
Function Fibo(n:longint):longint;
Begin
IT ((n=0)or(n=1)) then Fibo:=1
else Fibo:=Fibo(n-2)+Fibo(n-1);
End;
Procedure Ghi;
Begin
Assign(f,fo);
Rewrite(f);
WriteIn(f,Fibo(a));
Close(P);
End;
Begin
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Doc;Ghi;
End.

Bai 3: Tinh tong S=1+2+3+...+n ?
Program TongsS;
Const fi="Tong.inp~;
fo="Tong.out";
Var n:longint;
f:text;
Procedure Doc;
Begin
Assign(f,fi1);
Reset(T);
ReadIn(f,n);
Close(P);
End;
Function S(k:longint):longint;
Begin
IT k=1 then S:=1
else If k>1 then S:=S(k-1) + k;
End;
Begin
Procedure Ghi;
Begin
Assign(f,fo);
Rewrite(f);
WriteIn(f,S(n));
Close(P);
End;
Begin
Doc;Ghi;
End.

Bai 4: Tinh S=xsinx+x’sin’x+...+x"sin" x?
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Program Tong_sinx;
Const fi="tongsin.inp-;
fo="tongsin.out";
Var f:text;
a,b:longint;
Procedure Doc;
Begin
Assign(f,fi);
Reset(T);
ReadIn(f,a,b);
Close(P);
End;
Var a,b:longint;
f:text;
Function tinh(n,x:longint):real;
Begin
IT n=1 then tinh:=x*sin(x)
else tinh:=x*sin(xX)*(1+tinh(n-1,x));
End;
Procedure Ghi;
Begin
Assign(f,fo);
Rewrite(f);
Writeln(f,Tongsin(a,b));
Close(P);
End;
Begin
Doc;Ghi;
End.

Bai 5: Tim s6 dao ngwoc

Program So_dao _nguoc;
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Const fi="Daonguoc.inp®;
fo="Daonguoc.out”;
Var a:longint;
f:text;
Procedure Doc;
Begin
Assign(f,fi);
Reset(T);
ReadIn(f,a);
Close(P);
End;
Procedure Daoso(n: longint);
Begin
Assign(f,fo);
Rewrite(f);
IT n > 0 then
Begin
Write(f,n mod 10);
Daoso(n div 10);
End;
Close(P);
End;
Begin
Doc;Daoso(a);
End.

Bai 6: Tim wéc chung 16n nhat caa 2 sé6 nguyén duong.
Program Tim_UCLN;
Const Fi="UCLN.inp~;
fo="UCLN.out";

Var x,y:longint;

T:text;
Procedure Doc;
Begin

Gido vien: Trén Liuong Ouong
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Assign(f,fi);
Reset(T);
ReadIn(f,x,y);
Close(P);
End;
Function UCLN(m,n:longint):longint;
Begin
IT(m=n) then UCLN:= m
else
IT (n>n) then UCLN:=UCLN(m-n,n)
else UCLN:=UCLN(m,n-m);
End;
Procedure Ghi;
Begin
Assign(f,fo);
Rewrite(f);
WriteIn(f,UCLN(X,Y));
Close(P);
End;
Begin
Doc;Ghi;
End.

Bai 7: Tinh téng céc chix sé cia 1 s6 nguyén dwong.

Program Tong_chu_so;
Const fi="sum.inp”;
fo="sum.out";
Var n:longint;
f:text;
Procedure Doc;
Begin
Assign(f,fi);
Reset(T);
ReadIn(f,n);
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Close(P);
End;
Function tong(m:longint):longint;
Var t:longint;
Begin
IT m div 10=0 then tong:=m mod 10
else tong:=m mod 10 + tong(m div 10);
End;
Procedure Ghi;
Begin
Assign(f,fo);
Rewrite(f);
Writeln(f,tong(n));
Close(P);
End;
Begin
Doc;Ghi;
End.

Bai 8: Bai toan Thap Ha Ni:
@ Dé bai: CO 3 cdi coc, danh du A, B, C, va N cdi dia. Mdi dia déu c6 mot 15 chinh
gitta dé dat xuyén qua coc, cac dia déu co kich thudc khic nhau. Ban dau tat ca dia
déu duoc dit & coc thir nhat theo thtr tu dia nhé hon & trén.
Y&u cau caa bai la chuyén tat ca cac dia tir coc A qua coc C vé6i ba rang budc
nhu sau:
1. M&i lan chi chuyén duoc mot dia.
2. Trong qué trinh chuyén dia c6 thé dung coc con lai (B) dé 1am coc trung
gian.
3. Chi cho phép dat dia c6 ban kinh nho hon Ién dia ¢6 ban kinh 16n hon.
© Phan tich bai toan:
Trong bai toan trén hinh dung maot 1oi giai tong quat cho truong hop tong quat
N dia la khéng dé dang.
Hay bat dau véi cac trudng hop don gian:
- Véi N = 1: Chi can chuyén dia nay tir coc A qua coc C 1a xong.
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- Voi N = 2: Bé dam bao rang budc thir hai ta bat budc chuyén dia trén cing tir
coc A qua coc B. Chuyén tiép dia con lai tir coc A qua coc C. Chuyén tiép dia dang &
coc B sang coc C.

- V6i N = 3: Ta phai thuc hién 7 budc nhu sau:

Trang thai ban diu
Buéc 1: Chuyén
mot dia tir A qua C.

Buéc 2: Chuyén
mot dia tir A qua B.

Buéc 3: Chuyén
mot dia tir C qua B.

Buéc 4: Chuyén
mot dia tir A qua C.

Buéc 5: Chuyén
mot dia tir B qua A.

Buéc 6: Chuyén
mot dia tir B qua C.

Buéc 7: Chuyén
mot dia tir A qua C.

* Nhan xét:
O két qua cua budc thtr ba. Day 1a mot két qua quan trong vi né cho ta thiy tir
truong hop N=3 bai toan d&@ dugc phan chia thanh hai bai toan véi kich thudc nho
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hon: d6 13 bai toan chuyén 1 dia tir coc A qua coc C lay coc B 1am trung gian va bai

toan chuyén 2 dia (doi) tir coc B sang coc C 14y coc A 1am trung gian. Hai bai toan

con nay da biét cach giai (truong hop N=1 va trudng hop N=2).
Nhan xét d6 cho ta goi ¥ trong trudng hop tong quat:

- Buée 1: Doi (N-1) dia trén clng tir coc A sang coc B 1y coc C 1am trung gian.

- Budc 2: Chuyén 1 dia dudi cung tir coc A sang coc C.

- Buée 3: Doi (N-1) dia dang & coc B sang coc C 1iy coc A 1am trung gian.
Nhu vay, bai toan ddi véi N dia ¢ trén duge “dé qui” vé hai bai toan (N-1) dia va
bai toan 1 dia. Qua trinh dé qui s& dung lai khi N=0 (khong con dia dé doi hoic

chuyén).

© Cai dat chwong trinh:

Program ThapHN;

Const fi="THAP.INP';
fO="THAP.OQUT",

Var n,d:integer ; f:text;

Procedure Readf;

Begin
Assign(f,fi);
Reset(f);
ReadIn(f,n);
d:=0;
close(f);

end;

Procedure THN(n:integer;A,B,C:char);
Begin
If n>0 then Begin
THN(n-1,A,C,B);
inc(d);
Writeln(f,'Step',d:5," -x- " A,' - >',C);
THN(n-1,B,A,C);
end;
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end;

Procedure Writef;

Begin
Assign(f,f0);
Rewrite(f);
THN(n,'A','B','C";
Writeln(f,'Co ',d," buoc");
Close(f);

end;

Writef;
END.

® Ap dung chuong trinh ndy cho trudng hop N=3 ta c6 qua trinh goi d¢ qui nhu sau:

Trang 16
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THN(0,B,A,C)
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7. D¢ quy quay lui (Back tracking)
7.1. Tong quan vé d¢ quy quay lui

Trong lap trinh, phuong phap giai mot bai toan tong quat rat dugce chu y. Do 1a
viéc xac dinh cac giai thuat dé tim loi giai cho mdt sO bai toan nao do khong theo mot
luat tinh toan ¢ dinh bang phuong phap "Try and Error" (Thir va sai).

Nét dic trung ctia phuong phap nay 13 ¢ chd cac bude di dén 161 giai hoan toan
bang cach 1am thir. Néu c6 mot Iya chon dugc chip nhan thi ghi nhé cac thong tin
can thiét cac bude thir tiép theo. Trai lai, néu khong c6 mot lira chon ndo thich hop thi
lam lai budc trude, xo0a b6t cac ghi nhé va quay vé chu trinh thir véi cac lua chon con
lai. Hanh dong nay dwoc goi 1a quay lui (Back tracking) va cac giai thuat thé hién
phuong phap nay goi 1a cac giai thuat quay lui.

7.2. Giai thuat tong quat
Procedure Try(J); {Chon thuyc hién busc thu j}
Begin
For CAc PHUONG AN CHON do
If CHON PUQC then
Begin
- THyUC HIEN BuUGC PI THU j;
- IF THANH CONG then THONG BAO KET QUA
Else Try(J+1);
- HUY BUOGC pI THU j; {Quay lui}
End;
Endl ;
- Thu tuc trén sé¢ duoc khoi dong boi 1énh: Try (1) ;
Ta c6 thé #inh bay qué trinh tim kiém loi gidi qud thudt todn quay lui bang cdy sau:
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8. Mt so bai toan vé dé quy quay lui
8.1. Bai toan Tim hoan vi
© Pé bai: Nhap tir ban phim mot s6 tu nhién N. Hay liét ké tat ca cac hoan vi cua tap
s6 {1,2,3...,N}.
© Phan tich bai toan:
- Véi N=1 thi chi c6 1 hoan vi duy nhat 1a: 1.
- V&i N=2 thi ¢ 2 hoan vi la:
+ Khi chon 1 12 56 ding dau, ta c6 hoan vi: 1 2
+ Khi chon 2 1a s6 dimg dau, ta c6 hoan vi: 2 1
- Vo1 N=3:
+ Khi chon 1 1a s6 dimg dau, ta c6 2 hoan vi: 1 2 3
132
+ Khi chon 2 14 s6 dimg dau, ta c6 2 hoan vi: 2 1 3
231
+ Khi chon 3 1a s6 dimg dau, ta c6 2 hoan vi: 3 2 1
312

Vi tap hop N s6, khi chon mot trong cac s6 tir 1 dén N, ta s& c6 cac hoan vi
gom: sé dtng dau da chon + mot trong cac hoan vi cta tap so {1..N}.
Nhu vdy, ta nhan thay c6 thé giai bai toan ndy bang cach dung thuat toan dé quy
quay lui.
Ta co:
- Try(j): thuc hién chon sb thi j cho hoan vi.
- Cac phuwong an chon: C6 N phuong an chon,i=1,2, 3..., N.
- Chon dwoc: khi gia tri i chua dugc chon.
T6 chire luu triF: DUng mot mang mot chiéu KT ¢6 N phan tir mang kiéu dit liéu
Boolean. Gi4 trji khoi tao ban dau ciia cac phan tir déu 1a True
KT

True True True True

i = 1 2 3 N
Gia tri i chua dugc chon khi KT[i]= True
- Thuee hién buoc di thir j:
+ Panh diu gi4 tri duoc chon: KT[i]:= False.
+ G&n gia tri cua i cho sb thu j:
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T6 chire luu triF: DUNg mot mang mot chiéu X co N phan tir dé luu céc gia tri da

duoc chon:
X
j= 1 2 3 . N
Luu vét: X[j]:=i;

- Thanh cong: khi d& chon du N sb (j=N).
- Huy bucce di ther j: gén gia tri True cho KT[i]: KT[i]: =True;
® Cai ddt chwong trinh:
Program Hoanvi;
const maxn=100;
type mmc=array[l..maxn] of byte;
mang=array[1l..maxn] of boolean;
var x:mmc;kt:mang;n:byte;
procedure try(j:byte);
var i,k:byte;
begin
for 1:=1 to n do
iIT kt[i]=true then

begin
kt[1]:=false;
x[J]:=1;
iIT J=n then
begin
for k:=1 to n do write (X[K]," ");
writeln;
end

else try(J+1);
kt[1]:=true;
end;
end;
begin
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writeIn("nhap so n");
readIn(n);
writelIn(“cac hoan vi
try(1);

readln;

end.

@ Thir chwong trinh véi N=4:

la:");

Input

Output

N=

4

A A DA DA DD WWWWW®WRNRNRNRNRNRNIEPRPRPRPRP P PP

W W NN P P EAABEEDNMNNNPRP P EAEPPOOOPREREP PR, EREPRPLOWOLODNDDND
N P WP, WODNDNPEPE BRARFPBEAEDNNMNOWPEFEBRRPFP PO OLODNMNPBEDNNDN DWW
P NP WO WL, NP BN PEPRPRP O, PPOOPEDNDNODNDDEWPS
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8.2. Bai todn Tam quan hau
® Pé bai:

Mot ban ¢ qudc té 1a mot bang hinh vudng gom 8 hang, 8 cot. Quan hau 1a mot
quan cd c6 thé an dugc bat ki quan ndo nam trén clng mot hang, cing mot cot, cling

mot duong chéo. Bai toan dit ra 1a: hdy sip xép 8 quan hau trén clng mdt ban cd sao

cho khdng c6 quan hau no cd thé an dugc quan hiu nao.

© Phan tich:

Di nhién ta khdng nén tim 10i giai bang cach xét moi truong hop tng voi moi vi
tri ciia 8 quan hdu trén ban cd rdi loc ra cac trudng hop chip nhan duoc. Khuynh
huéng “thir timg budc” thoat nghe c¢6 vé hoi la, nhung lai thé hién mot giai phap thiét
thuc: né cho phép tim ra tat ca cac cach sip xép dé khong cé quan hau nao in dugc
nhau.

Nét dic trung ciia phuong phép 1a & chd cac bude di 101 giai hoan toan dugc 1am
thir. Néu c6 mot lya chon dugc chap nhan thi ghi nhé cac thong tin can thiét va tién
hanh budc thi tiép theo. Néu trai lai khong c6 mét lua chon nao thich hgp ca thi lam
lai budc trudce, xda b6t cac ghi nhé va quay vé chu trinh thir véi cac lira chon con lai.
Hanh dong nay dugc goi 1a quay lui, va cac giai thuat thé hién phuong phap nay goi
la gidi thudt quay lui.

Dbi v6i bai toan 8 quan hau: do mdi cot chi c¢6 thé co6 mot quan hau nén lya chon
d6i v6i quan hau th j, tng v6i cot j, 1a dat né vao hang nao dé dam bao “an toan”
nghia 14 khong cung hang, khéng cung uong chéo véi j-1 quan hau da duoc sip xép
trude d6. RE rang dé di toi cac 101 giai ta phai thir tat ca cac truong hop sip xép quan
hau dau tién tai cot 1. Vi mot vi tri thir nhu vy ta phai giai quyét bai toan 7 con hau
v6i phan con lai ciia ban cd, nghia 14 ta d4 “quay lai bai toan cii”!
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Str dung giai thuat dé quy quay lui cho bai toan ma di tuan, ta co:
- Try(j): Chon dong dé dit quan hau th j (& cot j).
- Cac phirong an chon: Nhu trén da néu, dbi v6i quan hau thi j, vi tri caa nd chi

chon trong cot thir j. Vay tham bién j tro' thanh chi s6 cot va viéc chon lwa “céc
phuong an chon” dugc tién hanh trén 8 gié tri sé hang i (chon dong i: 1, 2,3 ..., 8).

- Chon dwoc: Bé lya chon i duoc chdp nhan, thi hang i va hai duong chéo qua 6
(i,j) phai khong c6 quin hiu ndo ¢ trén d6. Ta thay trong dudng chéo theo chiéu 7
(song song véi chéo chinh) c6 céc 6 (i,j) ma téng i + j khong dbi, con duong chéo
theo chiéu N (song song vai chéo phu) cé cac 8 (i,j) ma i-j khong doi.

Do d6 ta s& chon cac mang mot chidu Boolean dé biéu dién céc tinh tranh nay:

a T T T [T T T T T
chisom 1 2 3 4 5 6 7 8
b T T T T T T T
chiso i 2 3 4 5 6 15 16
C T T T T T T T
chi sé k -7 6 5 4 3 6 7

a[i] = true c6 nghia 1a khong c6 quan hau ndo chiém hang i.
b[i + j] = true ¢ nghia 1a khdng c6 quan hau ndo chiém dudng chéo i + j
c[i - j] = true c6 nghia 12 khong c6 quan hau nao chiém dudng chéo i - j.
Ta da biét: 1<=i, j<=8
— Nénsuyra  2<=i+j<=16

S7<=i- <=7

duong chéo it

duong chéo i-j

hang i

Nhu vay diéu kién dé “¢hon dugc” 12 a[i] and.b[i+j] and c[i-j] c6 gia tri true.
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Vj tri ciia mdi con hau dugc ghi vao mang mot chiéu x gdm 8 phan tir 14 8 vi tri
dong cua cac con hau ¢ 8 cdt twong rng.
- Thuee hién buoc di thir j:
+ T6 chire luu triv:
X i i
chisok 1 2 3 4 5 6 7 8
+ Luu vét:
x[]:=1;
a[i] := false;
b[i+j] := false;
c[i-j] := false;
- Thanh cong: khi j=8 tirc 1a dat xong vi tri cua 8 con hau, khi d6 s€ “thong bao

két qua” vi tri cac con hau da dat, nguoc lai sé tiép tuc thir dé d3t cac con hau tiép
theo.
- Huy buoc di thu j:

a[i] :=true;
b[i+j] := true;
cli-j] := true;

@ Thi tuc dé quy quay lui cho bai toan nay dwroc viét nhur sau:
Procedure TRY( jJ: byte );
Begin
For 1 =1 to 8 do
IT (a[i]) and (b[i+j]) and (c[i-j]) then

Begin
x[J] = i;
a[1] := false;

b[i+]] := false;
c[i-j]:=false;
IT j=8 then
Begin
For k:=1 to 8 do
write(xX[k],” “)
writeln;
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End

Else
TRY(j+1);
a[i]:=true;
b[i+]]:=true;
c[i-j]:=true;

End;

End;

@ Cai ddt chwong trinh:

Program Tam_quan_hau;

Var
J., k: byte;
1: integer;
X: array[l..8] of byte;
a: array[l..8] of boolean;
b: array[2..16] of boolean
c: array[-7..7] of boolean

Procedure TRY( j: byte );
Begin

For 1 :=1 to 8 do

If (a[i]) and (b[i+j]) and (c[i-j]) then

Begin
x[J] = i;
a[i] := false;
b[i+]] := false;
c[i-j]:=false;

IT j=8 then

Begin
For k:=1 to 8 do
write(xX[k],” “)
writeln;

End
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Else
TRY(j+1);
a[i]:=true;
b[i+]]:=true;
c[i-j]:=true;
End;

:=1 to 8 do a[i]:=true;
=2 to 16 do b[i]:=true;
For 1:=-7 to 7 do c[i]:=true;
TRY(1);

Readln;

END.

T
@]
=

© Chay thir chwong trinh:

Sau day 1a 12 trong sb 92 101 giai cua bai toan:

x1 x2 X3 x4 x5 x6 X7 x8
1 5 8 6 3 7 2 4
1 6 8 3 7 4 2 5
1 7 4 6 8 2 5 3
1 7 5 8 2 4 6 3
2 4 6 8 3 1 7 5
2 5 7 1 3 8 6 4
2 5 7 4 1 8 6 3
2 6 1 7 4 8 3 5
2 6 8 3 1 4 7 5
2 7 3 6 8 5 1 4
2 7 5 8 1 4 6 3
2 8 6 1 3 5 7 4
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8.3. Bai toan M4 di tuan

© Pé bai: M4 di tuan (hanh trinh cia quan ma) 1a bai toan vé viéc di chuyén mot
quan ma trén ban co vua (8 x 8). Quan ma dugc dit & mot 6 trén mot ban cd tréng nd
phai di chuyén theo quy tic cta cd vua dé di qua mdi 6 trén ban ¢ dung mot 1an.
Hay viét chuong trinh dit quan ma vao maot vi tri bat ky trén ban cd. Tim chu trinh

Clia quan ma dé ghé thim mat 1an duy nhat tat ca cac 6 con lai
- Quy tic di chuyén ctua quan mé trén ban co vua: quan mé di theo hinh chir L

© Phan tich bai toan:

C6 rat nhiéu 101 giai cho bai toan nay, chinh xac 1a 26.534.728.821.064 loi giai
trong d6 quan ma co6 thé két thuc tai chinh 6 ma nd khoi dau. Mot hanh trinh nhu vat
duoc goi 1a hanh trinh dong.

C6 nhitng hanh trinh, trong d6 quan méa sau khi di hét tat ca 64 6 cua ban co (ké
ca 6 xuét phat), thi tir 6 cudi ctia hanh trinh khdng thé di vé 6 xuat phat chi bang mot
nudce di. Nhitng hanh trinh nhu vay dugc goi 1a hanh trinh mo.

Hai trong sé nhiéu hanh trinh déng trén ban co 8 x 8.
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D6i v6i bai toan ma di tuan ta nhan thay rang, ban dau toa d6 cuia quan ma 1a (i,j)
bat ky trén ban co. Tai vi tri nay theo quy luat di chuyén cua quan ma trén ban co thi
quan ma c6 toi da 8 hudng di tiép theo. RS rang dé di dén cac loi giai ta phai thir tat
ca cac trudong hop quan ma c6 thé di dén & bude 1. Véi mdi vi tri thir nhu vay ta lai
thir tit ca cac cac truong hop cua quan ma cé thé di dén ¢ budc 2,... Cir tiép tuc nhu
vay cho dén khi quan ma di qua tat ca cac 6 tén ban cd vua thi dirng lai. Nhu vay, tinh
chat dé quy cuia bai toan d6 thé hién trong cac phép thir hudéng di cua quan ma o trén.

Két qua ta tim dugc nhiéu chu trinh di khac nhau nhung s6 budc di déu 12 63.

Str dung giai thuat dé quy quay lui cho bai toan ma di tuan, ta co:

- Try(k,i,j): Chon thuc hién budc di thir k, véi & xuat phat 1a (i,j);

- Céc phwong &n chon: C6 8 phwong an (twong tng véi 8 trudng hop co thé di
dén cua quan ma):

+ Ki hi¢u phuvong an: m=1, 2, ..., 8.
+ Thiét 1ap hai mang mét chiéu d,c luu trir toa d6 twong ung 8 kha niang di
chuyén cua quan méa:

d -2 -2 -1 1 2 2 1 -1
chisom 1 2 3 4 5 6 7 8
C -1 1 2 2 1 -1 -2 -2
chisom 1 2 3 4 5 6 7 8

Khi d6: phuong 4n m 1a di chuyén ma dén & (i+d[m], j+c[m]).
- Chon dwoc: néu nhu 6 (i+d[m], j+c[m]) quan ma chua di qua va 1<= i+d[m]<=
8 va 1<= j+c[m]<=8.
- Thuc hién budc di thir k:
+ T6 chize luu triv: DUng mang 2 chiéu A c6 kich thudc 8x8: A[1..8, 1..8]
Afij] = 0 : néu quan ma chua di qua 6 (i,j)
k : néu quan ma d4 di qua 6 (i,j) & budc thir k
+ Luu vét: A([i+d[m], j+c[m]):=k.
- Thanh cong: k=64 (hoac k>63).
- Thong bao két gud: In mang A.
- Loi goi dé quy tiép theo: Try(k+1, i+d[m], j+c[m]).
- Huy buwoc di thie kK: A([i+d[m], j+c[m]):=0.
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* Thai tuC dé quy quay lui cho nai toan nay dwoc viét nhw sau:
Procedure Try(k,i,j);
Begin
for m:=1 to 8 do
If (AGi+d[m], j+c[m]) = 0) and ((i+d[m]) in S) and
(g+c[m]) in S) Then
Begin
ACi+d[m], j+c[m]) = k;
IT k=64 Then Xuat Else Try(k+1, i+d[m], j+c[m]);
ACi+d[m], j+c[m]) = O;
End;
End;
@ Cai ddt chwong trinh:
Program Ma_di_tuan;
Const
d:array[l..8] of integer=(-2,-2,-1,1,2,2,1,-1);
c:array[l..8] of integer=(-1,1,2,2,1,-1,-2,-2);

Var
A:array[1..8,1..8] of integer;
S:set of 1..8;
i1, j:- integer;
{mm o }
Procedure Nhap;
Begin
fillchar(A,sizeof(A),0);
writeln(*Cho biet toa do ban dau cua ma: *);
readIn(i,j);
ALT,3]:=1;
s:=[1,2,3,4,5,6,7,8];
End;
et }

Procedure xuat;
var x, y:integer;
Begin
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for x:=1 to 8 do

begin
for y:=1 to 8 do write(A[X,y]:5);
writeln;

end;

Procedure Try(k,i,j);
var m:byte;
Begin
for m:=1 to 8 do
It (AGi+d[m], j+c[m]) = 0) and ((i+d[m]) in S) and
(g+c[m]) in S) Then
Begin
ACi+d[m], j+c[m]) = k;
IT k=64 Then Xuat Else Try(k+1, i+d[m], j+c[m]);
ACi+d[m], j+c[m]) = O;
End;

END.
@ Chay thir chwong trinh: Duéi day la mot duong di cua quan ma:

L 52 812843 |54

gy =y

Gido vien: Trin Luong Ouong Trang 30



Trwong THPT Chuyén Quang Binh

PHAN I1l: PHAN KET LUAN

C6 thé noi rang dé quy 12 qua tim trong cac nghién ciru 1y thuyét, ciing nhu thyc
hanh tinh todn da thé hién rat nhidu sttc manh va c6 wu diém trong nhiéu bai toan.
Cin c&t vao muyc dich va nhiém vu cua dé tai, chung em d4 dat dugc nhimng két qua
Sau:

- Tim hiéu va trinh bay khéi niém d¢ quy, giai thuat dé quy, chuong trinh con
dé quy, dé quy quay lui
- Tim hiéu céu trac chung ctia chuong trinh con dé quy
- Tim hiéu vé nguy@n tic hoat dong cta giai thuat dé quy
- Xay dung chuong trinh cai dat 8 bai toan vé dé quy noi chung va 3 bai toan
dién hinh vé d¢ quy quay lui

Nhu véy, dé tai co ban d& hoan thanh, dam bao cac nhiém vu va muc dich nghién
ctru d4 dé ra.

Mic du da c6 nhiéu thoi gian tim hiéu vé dé tai, tuy nhién do anh huéng cua cong
viéc hoc tap, thi cir va nhiéu cong viéc khac, bén canh d6 do kha nang trinh do cua
ban than chung em c6 han nén viéc thuc hién dé tai con c6 mot sb han ché sau:

- Chua trinh bay ky ly thuyét vé dé quy quay lui

- Hé thdng cac bai toan va loi giai chua da dang va phong phd

- Chua cai dat c4c bai toan trén véi 101 giai khdng dé quy dé thiy rd vu diém
va han ché cua dé quy.

Chiang em hi vong nhitng han ché ndy s& 1a bai hoc kinh nghiém, 1a nhitng noi
dung chiing em can phan ddu xay dung trong thoi gian t6i.

Ching em mong céc thiy c6 dong gop ¥ kién dé dé tai dugc hoan thién hon.

Xin chan thanh cam on!
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