Bai 2. bé quy

KHOA CONG NGHE THONG TIN

DE QUY
(Recursion)

Cap nhét: Thang 02/2025

1250074 - Ky thuat lap trinh

@ Noi dung

Khai niém bé quy

Phuong phéap xay dung Cong thirc dé quy
C&u trdc Ham dé quy

Co ché hoat dong clia Ham dé quy

Bai tap van dung

@ Khai niem Pé quy

Tinh huéng: Cho n la mot sé nguyén khong am.
Cach 1: Tinh theo cong thic:
nl=nsMm—-1)* (n-2)*...%x2 % 1

Cach 2: Tinh theo cong thirc:

1, n=20
n! =
n*(n—1), n>0
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@ Khai niem Pé quy

Trong Toén hoc, mét

khi né cé thé dugc dinh nghia théng qua mét bai
toan nhé hon cé dang giéng véi né.

Trong lap trinh, ( ) la k¥ thuat cai
dat chuong trinh, trong d6 mot ham tu goi lai
chinh n6 bén trong phan dinh nghia ctia ham dé.
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@ Xay dung Cong thirc Dé quy

Mbi cong thire dé quy gom 2 thanh phan:

Phan khong dé quy: goi la
( )

La truong hop bai toan con nhé nhat c6 thé

Phai ¢é it nhat mét trudng hop co s& dé
dirng qua trinh dé quy

@ Xay dung Cong thirc Bé quy

Mbi cong thirc dé quy gém 2 thanh phan:
Phan dé quy: goi la
)

Coéng thirc moé ta quan hé gilra 1oi giai bai
todn vai loi gidi cua bai todan nhd hon (bai
todn con) cung dang

Coéng thire phai dan dua bai toén vé trudng
hop co sé
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@ Xay dung Cong thirc Dé quy

Vidu:

Trudng hgp co sd&

L 1, n=0
= n*(n—1)!, n>0

Trudng hgp téng quat
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@ Xay dung Cong thirc Dé quy

Ba cau hoi ggi y dé xay dung Cong thirc dé quy:
Trudng hop co sé la gi?

hodc tinh
toan duoc loi gidi ma khéng théng qua viéc goi dé quy
Chia nhé bai toan nhu thé nao?
Xdc dinh ; dam bdo qua trinh chia nho

phai dan
M@i lién hé giira 16i giai ctia bai toan véi bai toan con la gi?
Xdc dinh
thanh 161 giai cua bai todn Ion hon

@ Xay dung Cong thirc Bé quy

Bai tap: Hay xdc dinh cong thic dé quy dé
, V@i a la mét s6 thuc va n la s6 nguyén
khéng am
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@ Xay dung Cong thirc Dé quy

Bai tap: Hay xdc dinh cong thic dé quy dé
, V& n la moét sé
nguyén duong va day so Fibonacci cé dang:

[F) 72 | ) 7 |75 | o) |- v
1 1 2 3 5 8 ?
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@ Xay dung Cong thirc Dé quy

Bai tap: Hay xdc dinh cong thic dé quy dé

theo gidi thuat Euclid:
Budc 1. [Timsé du]. Tinhr=amodb (tacé 0 <r <b)

Budc 2. [C6 phai s6 durbang 0]. Néu r = 0 thi dimg thuat
toan, b la két qua

Budc 3. [Gian lugc]
bata=b
Patb=r
Quay lai Budc 1

11

@ cau truc Ham dé quy

Ngoén nglr C# cho phép dinh nghia

dién dat cac thuat toan dé quy >

[return-type] ([parameters])
{
//Truong hop co s&
if (diéu kién dirng)
[return] K&t qua cla bai toan con nhd nhat
//Trudng hop téng qudt
else
[return] Cong thic dé quy
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@ cau truc Ham dé quy

. Trudng hop co s&
Vi du: gl
1, n=20
n! =
n#*(n—1), n>0
Trudng hop téng quat
int (int n)
{
//Trudng hop co s&
if (n == @)
return 1; Goi Pé quy
//Trudng hop téng qudt
else
return n * (n - 1);
} <
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@ Xay dung Cong thirc Dé quy

Bai tap: Hay

sau khi da biét coéng thuc
dé quy
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@ co ché hoat dong clia Ham dé quy

[return-type] @ eters])
{

}

Xem xét 2 co ché:
Cao ché tinh toan

Co ch&boé nhé
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@ cCo ché hoat dong clia Ham dé quy

Co ché tinh toan:

Khi gap 16i goi dé quy,

clia ham
Qua trinh goi
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@ co ché hoat dong clia Ham dé quy

int (int n)
Vi du: i (n ==0)
- return 1;
else
int ans = n * (n - 1);
Console. ($“Tinh {n}! Hoan tdt”);
(2) return ans;
ans = 2 * 1) ]}
ans = 1 * Factorial(e); ‘ Tinh Factorial(2)
return 1;
‘ Tinh Factorial(1)
Tinh 1! Hoan tat
return ans; Tinh Factorial(0)
Tinh 21 Hoan tat
return ans;
}
b4

@ co ché hoat dong clia Ham dé quy

Stack: luu trt céc
bién cuc bd (bao
gom céc tham so)
ctia ham

Nhac lai: Khi thuc thi

a4

Co ché& bd nhé:

static void (string args)

int a = 2;
int[] b = new int[3];

}

Computer memory

Heap: luu tri gia
tri cla cac bién

ki€u tham chiéu
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@ cCo ché hoat dong clia Ham dé quy

Co ché& bd nhé:

con giup
(ham nao dang thuc thi):

| The stack

-Khi mét ham duoc goi, vung chira dit liéu
cua ham dé dugc tao trén dinh Stack >
goila i

-Tai méi thoi diém

E==dree

2
All but the top frame
bl

t any

-Sau khi ham thuc hién xong,

is
given time.

Contents of each
frame include local
variables and parameters,
as well as extra
information about the
program’s state.

HHo
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@ co ché hoat dong clia Ham dé quy

Co ché bé nhé:

static int (int n)
{
if (n == 0) N
return 1; i
else g
return n * (n-1); e/
« N
tati id (stri ) return 1*1
static voi string args v
< 4
int n = 2; < - N
int x = (n); — — return 2*1
Console. ($“{n}! = {x}”); ial ’
-
I
b4

@ co ché hoat dong clia Ham dé quy

Bai tap: Minh hoa qua trinh
cong thirc dé quy dudi day:

1 néun=0
a*'xa néun>0

1
(2) « ={

M u"={

néun =20
ar’? x a2

a2 x qg=D/Z g pun>0vanleé

theo 2

néun > 0van chin
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@ cCo ché hoat dong clia Ham dé quy

Nhan xét:

Néu
dugc truong hgp ¢d sd) hodc
thi sé dan dén
(thuat ngir )

(khong dén
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@ co ché hoat dong clia Ham dé quy

Cai tién: Trong cong thirc (2) phai goi dé quy
2 lan dé tinh gid tri a"/? hodc a®~ /2 >

1 néun=0
at = txt(voit= a"/?) néun > 0van chin
txtxa(voit= a~1/?) néun>0vanlé
Bai tap: Viét ham dé quy theo cong
thirc trén cé cai tién bang céach s dung bién
phu
4
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@ co ché hoat dong clia Ham dé quy

Nhan xét: D& quy va vong lap déu thuc hién

mot qua trinh nao dé 1ap lai nhiéu [an nhung
khéc nhau vé co ché

Lap lai viéc goi ham L&p lai viéc thuc hién mot doan lénh
Mo ta chuong trinh ngan  Ghuong trinh cé thé dai va phic tap
gon, tu nhién, dé hiéu hon
T6n nhieu bo nhé T6n it bo nhd hon
Téc do thuc thi cham Téc do thuc thi nhanh hon

<
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@ cCo ché hoat dong clia Ham dé quy

¢ Khi nao c6 thé sir dung dé quy:
Ngon ngir 1ap trinh ho tro dé quy
V&n dé can giai quyét cé thé biéu dién dé
quy va khé mé ta dudi dang vong lap
Kich thudc dir liéu khéng qua 16n dé€ gay
ra |6i Stack Overflow
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@ Bai tap van dung

Bai tap 1: Viét ham dé quy

Input: mot dong duy nhat chira s6 nguyén n

Output: mot dong duy nhat chira gid tri & hé nhij phan
clia s6 nguyén n.

s 20 10100
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@ Bai tap van dung

Bai tap 2: Cai dat lai thuat toan
bang cach dé quy

static int (int[] a, int x)

int left = @3
int right = a.Length - 1;

while (left <= right)

{
int mid = (left + right) / 2;
if (a[mid] == x) return mid;
if (a[mid] > x) right = mid - 1;
else left = mid + 1;
return -1;
} 9
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“One who never asks
either knows everything or nothing”
Malcolm S. Forbes
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