Chuong 2

PE QUY VA GIAI THUAT BE QUY
1. KHAI NIEM VE BE QUY

Tano6i mot doi twong la dé quy néu n6 bao gobm chinh né nhw mét bd phan
hodc né dugc dinh nghia dwéi dang cla chinh no.
Vi du: Trong toéan hoc ta gap cac dinh nghia dé quy sau:
+ S0 tw nhién:
- 11asd tw nhién.
- nlasd tw nhién néu n-1 1aso tw nhién.
+ Ham ngiai thtra: n!
-0 =1
- Néu n>0 thi N! = n(n-1)!
2. GIAI THUAT BE QUY VA THU TUC BE QUY
2.1. Giai thuat dé quy
Néu 1&i giai cta ctia mot bai toan T dwoc giai bang 10 giai clia mot bai
toan T1, c6 dang giéng nhu T, thi 1o gidi do dugc goi laloi gidi dé quy. Giai
thuat tvong ng vGi 10i giai dé quy goi lagiai thuat dé quy.
O day T1 c6 dang gidng T nhung theo mot nghia nao d6 T1 phai “nhd”
hon T.
Chéng han véi bai toan tinh n! thi n! 1a bai toan T con (n-1)! labai toan T1
tathdy T1 cung dang véi T nhung nhé hon (n-1 < n).
X ét bai todn tim mot tir trong quyén tir dién. C6 thé néu gidi thuat nhw sau:
if (tlr dién lamot trang )
tim tlr trong trang nay
else
{
M@ tir dién vao trang “gitra”
Xac dinh xem nlra nao cla tlr dién chia tir can tim;
if (tr d6 nam & nlra trude )

tim tlr d6 & nlra truwéce



else  timtlr d6 & nira sau.
}

Gidi thuat nay dwoc goi la giai thuat dé quy. Viéc tim tir trong quyén tir
dién duoc duoc giai quyét bang bai todan nhd hon dé 1a viéc tim tir trong mot
ntra thich hop clia quyén tir dién.

Tathay c6 hai diém chinh can luu y:

1. Sau moi 1an tir dién dwoc tach 1am doi thi mot nira thich hop sé lai duoc
tim bang mat chién thuat nhw d& dung tredc do (nira ndy lai dwoc tach doi).

2. Co mot truong hop déc biét, do la sau nhiéu lan tach doi tir dién chi con
mot trang. Khi do viéc tach déi nglrng lai v abai todn trg thanh dl nhé dé ta ¢
thé tim tir mong mudn bang cach tim tuan ty. Truong hop ndy goi la tredong
hop suy bién.

2.2. Tha tuc dé quy
V6i gidi thuat tim kiém nhu trén ta viét mot thi tuc twong (ng nhw sau:
Void SEARCH(dict, word);
{Tim tlr word trong tir dién dict}
{
if (TU dién chi conlamét trang)
tim tlr word trong trang nay
else
{
mé tir dién vao trang gilra
xac dinh xem ntra nao cla tr dién chtra tir word
if (tr word nam & nira trwdc cla tir dién)
return SEARCH(dict 1, word)
else return SEARCH(dict 2, word)

Thi tuc trén dwoc goi la thd thuc dé quy. N6 ¢ nhitng dac diém co ban



1. Trong thu tuc dé quy c6 loi goi dén chinh tha tuc d6. & day trong thd tuc
SEARCH c0 |01 goi call SEARCH (l01 goi nay duoc goi laloi goi dé quy).

2. Sau moi lan c6 1oi goi dé quy thi kich thwdc cla bai toan dwoc thu nhé
hon truge. O day khi c6 1o goi call SEARCH thi kich tir dién chi con béng mot
ntra so voi truege do.

3. C6 mot truong hop dac biét, trwong hop suy bién la khi 101 goi call
SEARCH véi tlr dién dict chi con la mot trang. Khi triedng hop nay xay ra thi
bai toan con lai s& dwoc gidi quyét theo mot cach khac han (tim tir word trong
trang d6 bang cach tim kiém tuan tw) va viéc goi dé quy cling két thic. Chinh
tinh trang kich thwéc bai toan giam dan sau mdi lan goi dé quy sé dam bao dan
téi trvong hop suy bién.

Mt s6 ngdn ngit cap cao nhu: Pascal, C, Algol v.v... cho phép vi ét cac thi
tuc dé quy. Néu tha tuc dé quy chtra 1oi goi dén chinh né th i goi la dé quy truc
tiép. Cling co trvong hop tha tuc chira 161 goi dén tha tuc khac m a & thu tuc nay

lai chira 10 goi dén nd. Truwong hop nay goi la dé quy gian tiép.

3. THIET KE GIAI THUAT BE QUY

Khi bai toan dang xét hodc dir liéu dang xr ly dwgc dinh nghia dwéi dang
dé quy thi viéc thiét ké cac gidi thuat dé quy té ra rat thuan lgi. Hau nh v né
phan &nh rat sat ndi dung cua dinh nghta do.

Taxét mot s6 bai toan sau:
3.1. Ham n!

Ham nay dwoc dinh nghTa nhw sau:

. 1 néun=20

Factorial (n) = ) )
n * Factorial(n - 1) néun >0
Giai thuat dé quy duoc viét dwdi dang ham duwéi day:

void Factorial(n)
{

if (n=0) Factorial=1;

else Factorial = n*Factoria(n-1);



Trong ham trén 1¢i goi dén nd nam & cau lénh gan sau else.

MOoi lan goi dé quy dén Factorial, thi gid tri cia n giam di 1. Vi du,
Factorial(4) goi dén Factorial(3), goi dén Factorial(2), goi dén Factorial(1), goi
dén Factorial(0) day la truong hop suy bién, né dugc tinh theo cach dac biét
Factorial(0) = 1.

3.2. Bai toan day s6 FIBONACCI

Day s6 Fibonacci bat ngubn tir bai toan cd vé viéc sinh san clia cac cp
tho. Bai toan dwoc dat ra nhu sau:
- Cac con thé khong bao gid chét.

- Hai thang sau khi ra doi mot cap thd méi sé sinh ra mot cap tho con.

- Khi da sinh con rdi thi cit sau moi thang ching lai sinh dwoc mét cap con
moai.

Gia st bat dau tir mot cdp thd mabi ra doi thi dén thang thir n sé co bao
nhiéu cap?

Vi du v6i n = 6, ta thay.

Thang tht 1: 1 cép (cap ban dau)

Théng thtt 2: 1 cdp (cdp ban dau van chua dé)

Thang thr 3: 2 cdp (daco thém 1 cap con)

Théng thtt 4: 3 cip (cdp dau van dé thém)

Théng thtt 5: 5 cip (cdp con bat dau dé)

Théng thir 6: 8 cap (cap con van dé tiép)

bat F(n) la sd cap thd & thang thir n. Ta thay chi nhitng cap thd daco &
thang thir n-2 méi sinh con & thang thi n do d6 s6 cap thé & thang thir n l &

F(n) = F(n-2) + F(n-1) vi vay F(n) cé thé dwoc tinh nhu sau:

1 néun<2
F(n)= ]
F(n-2)+Fn-1)néun>?2

Day s0 thé hién F(n) ng voi cac giatriclian=1, 2, 3, 4..., c6 dang

1 1 2 3 5 8 13 21 34 55.. no
duoc goi laday sb Fibonacci. N6 1a m6 hinh cla réat nhiéu hién twong tw nhién
vacling dugc st dung nhiéu trong tin hoc.

Sau day la giai thuat dé quy dang ham thé hién viéc tinh F(n).



Int Fibonacci(n)

{
If (n<=2) return 1,
elsereturn F(n-2) + F(n-1);
}
O day treong hop suy bién tng véi 2 gia tri F(1) = 1vaF(2) = 1.
Chay

Dai voi hai bai toan néu trén thi viéc thiét ké cac giai thuat dé quy twong
tng kha thuan lgi vi ca hai déu thudc dang tinh gia tri ham ma dinh nghia cua
no6 xéac dinh dwoc mot cach dé dang.

Nhwng khong phai lic nao tinh dé quy trong cach giai bai toan ciing thé
hién ré nét va don gidn nhu vay. Maviéc thiét ké mét giai thuat dé quy doi hdi
phai giai dap dwgc cac cau hoi sau:

- C6 thé dinh nghta duoc bai toan dwdi dang mot bai toan cling loai, nhung
nhoé hon nhw thé nao?

- Nhu thé nao la kich thudc clia bai toan duoc giam di @ moi lan goi dé
quy?

- Trwong hop dac biét nao cua bai toan dugc goi la trwvdng hop suy bién?
Sau day ta xét thém bai toan ph trc tap hon.

3.3. Bai toan “Thap Ha N 6i”

Bai toan nay mang tinh chat 1a mét tro choi, ndi dung nhu sau:

C6 n dTa, kich thudc nho dan, moi dia cd 16 & gitta. CO thé xép chong
chiing 1én nhau xuyén qua mot coc, dia to & dudi, dia nho & trén dé cudi cling

c6 mot chong dia dang nhw hinh thap nhu hinh 2.1.

A B C
Hinh 2.1: Chéna dia truée khi chuvén



Yéu cau dat ra l&
Chuyén chong dfa tlr coc A sang coc khac, chéng han coc C, theo nhitng
diéu kién:
- M6i Ian chi dwoc chuyén mot dia.
- Khong khi nao cé tinh hubng dia to & trén dia nhé (du latam thoi).
- Bugc phép st dung mét coc trung gian, chang han coc B dé dit tam
dia (goi lacoc trung gian).
Dé di toi cach gidi tong quat, trudc hét ta xét vai treong hop don gian.
*) Trwong hgp cé 1 dia: - Chuyén dfa tir coc A sang coc C.
*) Trwong hop cu 2 dia: - Chuyén dfa th( nhat tr coc A sang coc B.
- Chuyén dta thi hai tir coc A sang coc C.
- Chuyén dfa th( nhat tlr coc B sang coc C.
Tathdy v6i truong hop n dia (n>2) néu coi n-1 dia & trén, déng vai tro nhu
dia thiv nhat thi o thé x ly giéng nhu treong hop 2 dia duoc, nghia la
- Chuyén n-1 dia trén tir A sang B.
- Chuyén dfa tht n tir A sang C.
- Chuyén n-1 dia tir B sang C.

Luoc do thé hién 3 budc nay nhu sau:




Hinh 2.2: Céc bwdc chuyén dia

Nhu vay, bai toan “Thap Ha Noi” téng quéat voi n dia da dwoc dan dén bai
toan twong tu voi kich thwéc nhd hon, chang han tir chd chuyén n dia tir coc A
sang coc C nay la chuyén n-1 dia tlr coc A sang coc B va & mirc nay thi giai
thuat lai l&

- Chuyén n-2 dfa tir coc A sang coc C.

- Chuyén 1 dfa t&r coc A sang coc B.

- Chuyén n-2 dfa tlr coc B sang coc C.

va ctt nhu thé cho tgi khi trwdng hop suy bién xay ra, dé la trwong hop
ting voi bai toan chuyén 1 dia.

Vay thi céac dac diém clia dé quy trong gidi thuat d & duoc xéac dinh vataco
théviét gidi thuat dé quy cla bai toan “Thap Ha NOi” nhu sau:
Void Chuyen(int n, char A, char B, char C)

{
if (n=1) { printf(“\nchuyén dia tir %c sang %c “,A,C); return} ;
else
{
Chuyen(n-1, A, C, B);
printf(“\nchuyén dia tlr %c sang %c “,A,C);
Chuyen(n-1, B, A, O);
}
}

4. HIEU LUC CUA BE QUY
Qua céc vi du trén ta co thé thdy: dé quy la mot cong cu dé giai quyét céac
bai toan. C6 nhitng bai todn, bén canh giai thuat dé quy van cé nhitng giai thuat
|ap kha don gidn va hitu hiéu. Chang han giai thuat 13p tinh n! cé thé viét:
Int Factorial(n)
{
if (=0) || (n=1) gt=1
else {
gt=1;



for (i=2;i<=n;i++)
gt:= gt*i;
}
return gt;
}
Hoac ta xét gidi thuat Iap tinh s6 Fibonacci thix n:
int Fibonacci(n)
{
If (n<=2) Fibonacci= 1;
ese{
Fibl= 1; Fib2 = 1;
for (i:=3;i<=n;i++)
{
Fibn= Fibl + Fib2;
Fibl= Fib2;
Fib2= Fibn;
}

Fibonacci = Fibn;

}

Tuy vay, dé quy van cé vai tro xting dang ctia nd. Co nhiing bai toan viéc
nght ra giai thuat dé quy thuan lgi hon nhiéu so véi giai thuat Iap va co nhitng
gidi thuat dé quy thuc su c6 hiéu lvc cao, chdng han giai thuat sip xép kiéu
phan doan (Quick Sort) hodc céc giai thuat duyét cay nhi phan m ata & co dip
xét trong cac chuong tiép theo ciia moén hoc nay.

Mot diéu nita can néi thém la: vé mat dinh nghTa, cong cu dé quy da cho
phép xac dinh mdt tap vo han cac d6i tugng bang mot phat biéu hitu han. Ta sé
thdy vai tro clia cdng cu nay trong dinh nghia van pham, dinh nghta cu phap
ngon ngt, dinh nghia mot s6 cau trac di liéu v.v...

Chu thich: khi thay céc giai thuat dé quy bang céc giai thuat 13p twong tng ta

goi lakhtr dé quy. Tuy nhién c6 nhirtng bai toan viéc khir dé quy twong doi don



gian (vi du: giai thuat tinh n!, tinh s6 fibonacci ...), nh wng c6 nhitng bai toan
viéc khir dé quy larat phic tap (vi du: bai toan thap hanoi, giai thuat sap xép

phén doan...).



