bé quy

D A
¢ quy
Béi:
Khoa CNTT BHSP KT Hung Yén
Khai niém dé¢ quy:
Pé quy (tiéng Anh; Recursion) 12 mot phuong phap dung trong cic chuong trinh

may tinh trong d6 c6 mot ham ty goi.

Tam giac Sierpinski

Khai niém hinh thirc vé dé quy== dau Trong toan hoc va khoa hoc may tinh, cac tinh
chat (hodc cau trac) dugc goi 1a d€ quy néu trong dé6 mot 16p cac doi tugng hodc phuong
phap duoc xac dinh bang viéc xac dinh mdt so rat it cac truong hop hodc phuong phap
don gian (thong thuong chi mot) va sau d6 xac dinh quy tac dua cac truong hop phuc
tap vé cac truong hop don gian.

Chang han, dinh nghia sau 1a dinh nghia d¢ quy cua t6 tién:

? B6 me ciia mot ngudi 13 t6 tién cua ngudi ay (‘trudng hop co ban);

? B6 me ctia to tién mot nguoi bat ky 13 to tién ctia ngudi dy (“ bude dé quy).

Céc dinh nghia kiéu nhu vay ciing thuong thiy trong toan hoc.

M ot kh a i niem X du o ¢ dinh nghia theo dé q u y néutr ong dinh nghia X cos v dung
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ngay chinh khdainiém X .

? Vi du 1: Dinh nghia s6 Sotunhién

- 0 1a mot sd tu nhién.

-n 12 s6 tu nhién néu n - 1 13 s tu nhién.

? Vi du 2: Dinh nghia Hamgiaithiran!

-0l=1

-Néun>0thin! =n(n- 1)!

Thuattoandéqui

D6i khi chiing ta c6 thé quy viéc giai bai toan voi tap cac dir liéu dau vao xac dinh vé
viéc giai cung bai toan d6 nhung véi céac gia tr1 dau vao nhé hon. Chang han, bai toan
tim UCLN cua hai s6 a, b vi a > b ¢6 thé rat gon vé bai toan tim UCLN cua hai s6 nho
hon, a mod b va b. Khi vi¢c rat gon nhu vay thuc hién dugc thi 161 giai bai toan ban dau
c6 thé tim dugc bang mot day cac phép rut gon cho téi nhirng truong hop ma ta co thé
d¢ dang nhan dugc 101 giai cua bai toan. Ta s€ thay rang cac thuat toan rat gon lién tiép
bai toan ban dau tdi1 bai toan c6 dit liéu dau vao nho hon, dugc 4p dung trong mot 16p

rat rong cac bai toan.

Pinhnghia:Mot thuat toan dugc goi 1a dé quy néu nd giai bai toan bang cach rat gon
lién ti€p bai toan ban dau tdi bai toan cling nhu vay nhung c6 dit li€u dau vao nhé hon.

Thidu:Tim thuit toan dé quy tinh gia trj an véi a 13 sb thuc khac khong va n 1a

s6 nguyén khong am.

Ta xay dung thudt toan dé quy nho dinh nghia dé quy cua an, d6 1a an+1=a.an voi n>0
va khi n=0 thi a0=1. Vay d¢ tinh an ta quy v€ cac truong hop c¢6 s6 mii n nhd hon, cho
to1 khi n=0.

procedurepower (a: s6 thuc khac khong; n: s6 nguyén khong am)

ifn = 0 thenpower(a,n) := 1

elsepower(a,n) := a * power(a,n-1)

Thidu:Tim thuat todn dé quy tinh UCLN cua hai s6 nguyén a,b khong am va a
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>b.

procedureUCLN (a,b: cac s6 nguyén khong am, a > b)

ifb = 0 thenUCLN (a,b) :=a

elseUCLN (a,b) := UCLN (a modb, b)

Thidu12:Hay biéu dién thuit toan tim kiém tuyén tinh nhu mét thu tuc dé quy.

Pé tim x trong day tim kiém al,a2,...,an trong budc thir 1 cua thuat toan ta so sanh x voi
al. N€u x bang ai thi i 1a vi tri can tim, ngugc lai thi vi¢c tim ki€ém dugc quy vé day co
sO phan tr it hon, cu thé 1a day ai+1,...,an. Thuat toan tim kiém c6 dang thu tuc d¢ quy
nhu sau.

Cho search(i,j,x) 1a thu tuc tim s x trong diy ai, ai+1,..., aj. Dit liéu dau vao 13 bo ba
(1,n,x). Thu tyuc s€ dung khi s6 hang dau tién ctia day con lai 1a x hodc 1a khi day con lai
chi c6 mdt phan tir khac x. Néu x khong 1a s6 hang dau tién va con co6 cac so hang khac
thi lai ap dung thu tuc nay, nhung day tim kiém it hon mot phan tir nhan dugc bang cach
x6a di phan tir dau tién cia diy tim kiém & bude vira qua.

proceduresearch(i,j,x)

ifai = x thenloacation :=1

elseifi = j thenloacation := 0

elsesearch(i+1,},x)

Thidu:Hay xay dung phién ban dé quy ciia thuat toan tim kiém nhi phan.

Gia str ta mudn dinh vi x trong dy al, a2, ..., an bang tim kiém nhj phan. Trudc tién ta
so sanh x v&i s6 hang gitta a[(n+1)/2]. Néu chiing bang nhau thi thuat toan két thuc, néu
khong ta chuyén sang tim kiém trong day ngan hon, nura dau cua day néu x nhd hon gia
tri gitra cla cua day xudt phat, nira sau néu nguoc lai. Nhu vy ta rat gon viéc g1a1 bai
toan tim kiém vé viéc giai cing bai toan d6 nhung trong day tim kiém c6 d6 dai 1an luot
giam di mot nura.

procedurebinarysearch(x,1,))

= [(+)2]

ifx = am thenloacation := m

3/5



bé quy

elseif (x < am and i < m) thenbinarysearch(x,i,m-1)

elseif (x > am and j > m) thenbinarysearch(x,m+1,j)

elseloacation := 0

Péquyvalap:

Thidu.Thu tuc dé quy sau ddy cho ta gia trj cia n! v6i n 13 sb nguyén duong.
procedurefactorial(n: positive integer)

ifn = 1 thenfactorial(n).= 1

elsefactorial(n) := n * factorial(n-1)

Cé cach k}léc tinh ham giai thira ctia mot sé nguyén tir dinh nghia dé quy cﬁa no. Thay
cho viéc lan lugt rat gon viéc tinh toan cho cac gia tri nhQ hon, ta c6 thé xuat phat tu gie:l
tri cia ham tqi Iva lan luot &p dung dinh nghia d¢ quy dé tim gia tri cua ham tai cac so
nguyén 16n dan. Do 1a thu tuc 1ap.

procedureiterative factorial (n: positive integer)

x =1

fori:=1tonx :=1*x

{xlan!}

Thong thuong dé tin,h mot diy cac gia tri duoc dinh nghia bang dé quy, néu dung
phuong phép 1ap thi s6 cac phép tinh sé it hon la dung thu’at todn d€ quy (trur khi dung céc
may d¢ quy chuyén dung). Ta s€ xem xét bai toan tinh s6 hang thir n cia day Fibonacci.
procedurefibonacci(n: nguyén khong am)

ifn = 0 thefibonacci(n) := 0

elseif n = 1 thenfibonacci(n) := 1

elsefibonacci(n) := fibonacci(n - 1) + fibonacci(n - 2)

Theo thuat todn nay, dé tim fn ta biéu dién fn = fn-1 + fn-2. Sau d6 thay thé ca hai s6
nay bang tong cua hai so Fibonacci bac thap hon, ctr ti€p tuc nhu vay cho téi khi fO va
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f1 xuat hién thi duoc thay bang cac gia tri ciia chung theo dinh nghia. Do d6 d¢ tinh fn
can fn+1-1 phép cong.

Bay gid ta sé tinh cac phép toan can dung dé tinh fn khi str dung phuong

phap 13p. Thu tuc nay khoi tao x 1a f0 = 0 va y 1a f1 = 1. Khi vong lap dugc duyét qua
tong cua x va y dugc gan cho bién phu z. Sau d6 x dugc gan gid tri cia y va y duoc gan
gia trj clia z. Vay sau khi di qua vong lip 1an 1, ta c6 x = fl va y = f0 + fl = £2. Khi qua
vong ldp 1an n-1 thi x = fn-1. Nhu vay chi c6 n — 1 phép cong dugc dung dé tim fn khi n
> 1.

procedurelterativefibonacci(n: nguyén khong am)

ifn =0 theny :=0

el s eb egin

fori ;=1 ton -1

b egin
end

end

z =Xty
X=y,y=z

{y 1a s6 Fibonacci thir n}

Ta di chi ra rang sé cac phép toan dung trong thuit toan dé quy nhiéu hon khi dung
phuong phép lip. Tuy nhién déi khi ngudi ta van thich dung thu tuc dé quy hon ngay ca
khi né t6 ra kém hi¢u qua so véi thu tuc 1dp. Pac biét, c6 nhiing bai toan chi co thé gidi
bang thu tuc ¢ quy ma khong thé giai bang thu tuc lap.
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