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* Quy nap toan hoc

* D¢ quy
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3.3 QUY NAP TOAN HOQC
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3.3 QUY NAP TOAN HOC

Cac phuwong phap chirng minh co so:

e Chung minh tryuc tiép, chirmg minh gian tiép, chimg minh phan
chirng, chiing minh tung trudng hop, chirng minh tuong duong

Chirng minh bing quy nap

e Laki thuat st dung dé chimg minh cac ménh dé pho quat
trén tap cac so6 nguyén duong, Vx P(x) voi x € Z™.

* Bao gom 2 budc:
1) Buéc co sé: chi ra ménh dé P(1) 1a dung

2) Bwée quy nap: Chimg minh ménh dé kéo theo
P(k) — P(k+1) la ding vi moi s6 nguyén duong k
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3.3 QUY NAP TOAN HOC

Vi du 1: Bing quy nap toan hoc, ching minh tong n s6 nguyén
duong 1é dau tién la n?

1+3+5+7+ ..+ (2n—1) =n?
* Budc co so: P(1) luén ding vi 1 = 12

* Buwéc quy nap: gia dinh P(n) dung, tuc la:
1+3+5+7+ ..+(2n—-1) =n?
Khi d6 P(n+1) =14+3+5+7+ ..+ (2n—-1)+2n+1)
=n?+(2n+1) = (n+1)>?

e ViP(1) dung va ménh dé kéo theo P(k) — P(k+1) dung
vo1 moi K. Nén P(n) dung véi moi n nguyén duong
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3.3 QUY NAP TOAN HOC

Vidu 2:

Vi du 3:

Béng quy nap toan hoc, chirng minh bat dﬁing thirc n< 2"

Bang quy nap toan hoc, chirmg minh tong hitu han céac so
hang cap s6 nhan:

n+1 __

r—1

. , L ar
ar! = a+ar +arc+ -+ ar™ =

0

a

n

J

Toan roirac  huyenvt@tlu.edu.vn 6




3.3 QUY NAP TOAN HOC

Phép quy nap manh

« Gia st rang P(j) dung véi j = 1, 2, 3,..., k va phai chimg minh
P(k+1) ding

* Bao gom 2 budc:
1) Buéc co sé: chi ra ménh dé P(1) 1a dung
2) Budc quy nap:
Chuirng t6 [P(1) AP(2) A ... ANP(k)] > P(k+1)la
dang vo1 moi s6 nguyén duong k
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3.3 QUY NAP TOAN HOC

Vi du: Chung to rang moi buu phi bang tay 16n hon 12 xu déu co
the tra chi bang cac con tem 4 xu va 5 xu.

* Buwéc co so: P(12) ludn dang vi buu phi 12 xu = 3* 4xu

* Budc quy nap:
- P(13) = 2*4xu + 5xu
- P(14) = 1*4xu +2 *5xu
- P(15) = 3*5xu
- vo1 k>15, gia st P(k) dung, ta co:

‘ P(k+1) = P(k-3) + 3+1 = P(k-3) + 4xu ma P(k-3) c6 thé tra
bang tem 4xu va Sxu. Do d6 P(k+1) dung
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BAI TAP

= Bai 1: Tim cong thirc tinh tong:

L Ly 2
1.2 ' 23 n.(n+1)

bang cach quan sat cac gia tr1 cua bicu thirc vo1 cac gia tr1 nho cua n.

Dung quy nap toan hoc dé chimg minh két qua vira tim duoc.

= Bai 2: Chtng t6 rang 12 + 22 + 32+... + n2= n(n+1)(2n+1)/6, v4i n

1a s6 nguyén duong.
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3.4 PINH NGHIA BE QUY
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3.4 BE QUY

AP

* Phép dé quy: Dinh nghia dbi twong qua chinh nd
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3.4 BE QUY

Dinh nghia d¢ quy

e La dinh nghia mot day, tap hop bang cach chi dinh cac s6 hang cta
day duogc tim qua cac s6 hang trudc do

e Céic ham duogc dinh nghia bang dé quy:

1) Bwée co s6: cho gia tri ciia ham tai 0
2) Buwée dé quy: Cho quy tac tinh gia tri ciia no tai mot so
nguyeén n tir cac gia tri nho hon n
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3.4 BE QUY

Vi du: Dinh nghia dé quy ctia ham giai thira F(n) = n!

« Buwdccosé:. F(0)=0!=1

* Buwdc dé quy:
-F(1)=1*F0)=11=1
-F(2) =2*F(1)=2.1=2
-F(3)=3*F(2)=3.2=6
- F(n) = n*F(n-1)
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3.4 BE QUY

Dinh nghia 1:

Céc so Fibonaci f,, f,, f,... dugc dinh nghia bdi cac phuong trinh:
f,=0, f;= 1 va

1:n = 1:n-l T 1:n-2
trong do n=2, 3, 4,...

Vi du:

« Tim céc sd hang f, f; f, f ,f; ciia day Fibonacci
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BAI TAP

» Bai 3: Hay dinh nghia d¢ quy cua ham sau:
a) a"
b) Y=o k

= Bai 4: Hiy cho dinh nghia dé quy ctia day {a,} ,n=1, 2, ... néu
a) a, =6n b)a,=2n+1

c) a, = 10" da,=5
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CAC TAP HOP bU'OC PINH NGHIA BE QUY

Dinh nghia 2:

Tap ),* cac xau trén bo chir cai 2. dugc dinh nghia dé quy nhu sau:
BUOC CO SO: LeX* (& day A la mot xau rong khong chir ki tu nao
BUOC PE QUY: néuw €X*vax €Y thiwx e>*

Vi du:

« NéuX =10, 1}

 Budc coso: A

* Budc dé quy 1: lacac xau: 0, 1

* Budc d€ quy 2: 1a cac xau 00, 01, 10, 11
* Budc d€ quy 3: cac xau: 000, 010, 100, 110, 001, 011, 101, 111
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CAC TAP HOP bU'OC PINH NGHIA BE QUY

Vi du: Dinh nghia tap hop cac cong thirc dugce tao dung
cho cac ménh dé phuc hop

« Mgénh dé phirc hop tham gia cta: T, F,bién ménh dé, cc toan tir
{— AV, >, o}

* Budccoso: T,Fpla bién ménh dé 1a cac cong thirc dugc tao
ding

* Budc dé quy: Néu E va F 1a céc cong thirc dugc tao dung thi
(—=E), (EAF), (EVF), (E—>F), (EF)

Toan roirac  huyenvt@tlu.edu.vn 17




3.5 CAC THUAT TOAN PE QUY

Pinh nghia 1:

Mot thuét toan dugc goi 1a dé quy, néu nd giai mot bai toan bang
cach rut gon lién tiép bai toan d6 t61 giai doan cta chinh bai toan
ban dau nhung co6 dir li€u dau vao nho hon

Vidu : Tim thuit toan dé quy tinh gia tri a", véi a 1a sb thuc khac 0
va n la so0 nguyén khong am.

THUAT TOAN : Thuit toan dé quy tinh a"

Procedure power(a: so thuc khac 0; n: nguyén
khong am)

If n =0 then power(a, n) ;=1

else power(a,n) := a.power(a, n-1)
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3.5 CAC THUAT TOAN PE QUY

Vidu 1: Biéu dién thuit toan tinh uéc chung 16n nhét cua hai s a,b
nhu mot thu tuc dé quy.

Vidu 2: Biéu dién thuat toan tim kiém tuyén tinh va tim kiém nhi
phan nhu mot thu tuc dé quy.
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3.5 CAC THUAT TOAN PE QUY

Tim kiém tuyén tinh

THUAT TOAN : Thuit toan dé quy tim kiém tuyén tinh

Procedure search (i, J, X)

If 8, = x then
location := i
else if i = j then
location := 0
else

search(i+1, j, X)
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3.5 CAC THUAT TOAN PE QUY

Tim Kkiém nhi phén

THUAT TOAN : Thuit toan dé quy tim kiém nhi phan

Procedure binary search (i, |, X)

m =L (i+j)/2]
If X =a; then
location :=m

elseif (x < a,, vai<m) then
binary search(x,i, m-1)
elseif (x>a,,va m<j) then
binary search(x,m+1, j)
else
location :=0
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BAI TAP

= Bai 4: Xay dung thuat toan dé quy tinh n!

= Bai 5: Xay dung thuat toan dé quy tinh cac s6 fibonacci
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BAI TAP

= Bai 6: Hay dua thuat toan dé quy tim tong n s6 nguyén duong 1&

dau tién.

= Bai 7: S6 hang thtr n dugc dinh nghia nhu sau: a, = 1, a,=2 va
a,=a,;.a,, voin=23 4.
a) Hay dinh nghia ham dé quy dé tinh a,
b) X4y dung thuit toan dé quy dé tinh a,
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