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Bai 2. Nhi thirc Newton

Tir khoa: Nhi thirc Newton; Tam giac Pascal.

Ta da c6 cong thirc
la+b"=C’a"+Cla" 'b+..+C a" *b +. . +C' ab" ' +C"D"

trong truong hopn=1, 2, 3, 4,5.

Cong thire nay ¢6 ding véi moi so tu nhién n khong? Lam thé nao dé ki€ém tra?

1. Cong thirc nhi thirc Newton
C6 ba hop, mdi hop dung hai qua cau duge
dan nhan a va b (xem Hinh 1). Ly tir mdi

hop mot qu cAu. C6 bao nhiéu céch iy ¢& [ ‘3? lm? I ":.3 i

t ba qua céu lay ra:
rong ba qua cau lay ra s
a) c6 3 qué cau dan nhin b?
b) ¢6 2 qua cdu dan nhan b?

¢) ¢6 1 qua cau dan nhan b?

d) khong c6 qua cau nao dan nhén b?

Bang 1ap ludn tuwong tu nhu Jl , ta. ¢6 thé sir dung t6 hop dé tim cac hé sb cia cong
thirc khai trién
(a+b)’=a’+3a’b+3ab’+b’.
That vy, ta c6 khai trién
(a+b)’=(a+b)(a+b)(a+b)
((aaa+ab+ba+bb)(a+b)

{aaa+aab+aba+abb+baa+bab+bba+bbb
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{ aaa+|aab+aba+baa|+|abb+bab+bbal|
({a’+3a’b+3ab’+b’.
Trong khai trién trén, dé nhan dugc sb hang b®, ta liy s6 hang b trong thira s6 (a+b) thir
nhét nhan vé6i s6 hang b trong thira sé (a+b )thir hai, rdi nhan vé6i s6 hang b trong thira
sO (a + b) thir ba, Do d6, hé s6 cuia b® bang sé cach chon ba chit b tir ba chit b c6 trong ba
thira s (a + b), tc bang C;=1.
Tiép theo, xét s6 hang 3ab? hay tong abb+bab+bba. Dé nhan duoc mdi s6 hang cua tong
nay, ta l4y tich cua hai s6 hang b tir hai thira s6 (a+b ), r6i nhan véi sb hang a cua thira s6
(a+b) con lai. Do d6, hé s cta ab’ b%mg s6 cach chon hai chit b tir ba chit b ¢6 trong ba
thira s6 (a+b), tirc bang C2=3.
Lap luan tuong tu, ta duoc hé s6 cua a’b bing Ci=3, hé sb cta o’ bang C3=1.
Tur @6, ta nhan duoc
(a+b)3=C203+C;azb+C§a b’+Cib°.
Mot cach téng quat, voi s6 tu nhién bat ki n>1, ta c6 thé mo rong 1ap luan & trén dé tim
cac hé s trong khai trién biéu thirc

la+b|"=|a+b|(a+b|...la+b)

~ .

nthira s6

Khai trién biéu thirc ndy, ta nhan dugc céc s hang dang a,a" “b" vé6i a,, 1a hé s6 k=0,1,...n. Hé sb
a, bang sb cach chon k chitbtir n chit b ¢6 trong n thira s6 (a+b).

Nghia 13, a,=C*(0<k<n).

Tur d6, ta nhan duoc két qua
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Chuy
a) Trong cach viét vé phai cua (1), sb hang Cﬁa”fkbk (0<k<n) duoc goi 12 s6 hang

tong quat.

b) Vé phai ctia (1) gom n+1sd hang. Di qua céc s6 hang tir trai sang phai, sé mii ctia a giam dan, s6
mil cta 6 ting dan, nhung tong cua ching khong d6i va bang n (quy udc

a’=b’=1).
Vidu 1
Hay khai trén [x+2°
Giai
Ap dung cong thirc nhi thirc Newton, ta co:
(x+2=CL. x*+Ci. x> 2+C..x* . 22+ C. x> 2°+CL . x*. 2 +C2 . x . 2°+C . 2°

LxP+12x°+60 x* +160 x> +240 x*+192 x +64.

ol Hay khai trién:
a) (x—y)’s b) (1+x)".

2. Tam giac Pascal

2 CL R
Tr cac cong thue khai trién:

la+b|’=1;

la+b|'=a+b;

la+b/’=a’+2ab+b’;
la+b]’=d*+3a’b+3ab’+b’;
la+b*=a*+4d’b+6d*b*+4ab’+b*;

la+bP=a’+5a*b+10a’b*+10a’b*+5ab*+b’;
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céc hé sb dugce viét thanh bang s6 nhu Hinh 2 sau day. Néu sir dung ki hi¢u to hop thi nhan dugc
bang nhu Hinh 3.
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Hinh 2 Hinh 3
Ttr cac dang thie nhu
cl=ci=1, C,=C =4,
0
cl+cl=cl, Ci+Ci=C.,

c6 thé dy doan rang, véi moi n€ N°,

ck=cr* (0<k<n). )
ci'vck=ct,,  (1<ks<n). 3)

Hay chirng minh céc cong thtrc trén.

n! .
Goi y: St dung cong thirc Cﬁzm, n€ N, tir bang so, 0<k <
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Str dung cong thirc (3), v6i luu ¥ rang C)=C"=1 véi moi n € N, tir bang sé & Hinh 2, ta c6 thé viét
tiép 1an luot timg hang sb dé tao thanh mot bang sb, duoc goi 1a tam giac Pascal (xem Hinh 4).
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Hinh 4

Trong thuc hanh, tam giac Pascal gitip ta nhanh chong xac dinh cac hé s6 khi khai trién nhi thtc
Newton.

Vidu 2
Str dung tam giac Pascal, hay khai trién (x—1)’
Giai
Str dung tam giac Pascal, ta co.
(x-1)Y=x+7x°.(-1)+21x°.[-1)+35x*.(-1)®
+35.x°. =1/ 421 x°. (=1 +7.x.(=1)°+(=1)

=7x"-7x°+21x°=35x*+35x*—21 X’ +7x—1

St dung tam giac Pascal, hay khai trién

a) (2x+1)°b) (x—y)
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3. Van dung cong thirc nhi thirc Newton

Cong thirc nhi thirc Newton vdi cac dang mé rong cta nd c6 nhiéu ing dung quan trong trong toan
hoc. Dudi day, ta xét thém vai vi du don gian

Vidu 3
Xac dinh hé s6 ciia x* y°trong khai trién (2 y— y )"
Giai
Theo cong thure nhi thirc Newton, ta c6
2y—y/’=C)(2x)°+Cl,(2x)°(—y)+...+C5 (2x)° +...+C (- y)10
=2"C% (x)°=2°Cl X’ y+..+(—1) 2" Ch x Y L+l
S6 hang chira x* y® tng véi gia tri k = 6. Do d6, hé s6 ciia x* y°la

(—1)°.2*.¢%,=3360

Vidy 4

Cho a 1a mot sb thuc duong, Biét rang trong khai trién (3r + a)g, hé s cua x 1a 70. Hay tim gia tri
cua a.

Giai
Ap dung cong thirc nhi thirc Newton, ta co
(3x+al’=Cy(3x)°+Ci(3x) .a+..+Ck(3x)* . d"+...Cl(a)®

S6 hang chira x* ing véi gia tri k = 4. Hé s6 cua sb hang nay 1a 3*.C;.a*=70. 3*. ¢*

o 1 1
Theo gia thiét, ta ¢6 70. 3*. a*=70hay a*=¢ 70 hay a4:§, Suy ra a= - (vi a>0)

1 P S
Vﬁya=§ la gid tri can tim
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Vidu 5
Chung minh rang ddng thirc sau ddy dung véi moi n EN*
Cl+C+Co+...+Cl=D"
Giai

Theo cong thure nhi thirc Newton, ta c6
(x+1]"=C(x)"+CL(x)"'+C3(x)"*+...CI 7 x+C"
Thay x = 1 vao cong thirc trén, ta nhin dugc

Co+Cl+Cl+...CI  x+C=2"
Day la diéu phai chirng minh
Nhin xét: Tir cong thirc khai trién
(x+al'=Cl(x)"+Ch(x)" " a+Ck(x)" " a"+...CI"'xa"'+Cld"

n

v&i moi cach chon gia tri ciia x va a, ta nhan dugc mot hé thue lién quan dén cac h¢ s6 to hop
0 1 n
C,.C,,..,c,

Vidu 6
Cho tap hop A =(a,,a,,... a,) con phﬁn tu. Tap hop A cd bao nhiéu tdp con?
Giai

MGdi tap con ctia A c¢6 k (1 <k <n) phan tir 1a mot t6 hop chap k cia A. Do do, s6 tap con nhu vay
bang C l,j, Mit khac, c6 mot tap con ciia 4 khong c6 phan tir ndo (tap rdng), tirc c6 C) = 1 tap con
nhu vay, Do do, ) tap con cua A b?mg

0 1 2 n
C,+C,+C +..+C,

Theo cong thirc nhi thirc Newton, ta co
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Cl+C+Co+.. +CI=(1+1)"=2"

Vay tap hop 4 c6 2"tap con.

. 2 5 9
@ e dinh b 56 oia ¥ trong khai trién (3%*2)

I;ﬁ 6 6
- A N . R + re \ A A A A 5 \ \ .7 . 5
Biét rang trong khai trién (X a) voi a 1a mot s thuc, hé s6 ctia X 14 60. Tim gia tri cua a.

3 Chting minh rang, vdi moi n €N (’, ta co

C)—Ci+C:—C+..4(—1)"Cl=0

n

@ Trong hop A ¢6 10 qua cau duoc danh s tir 1 dén 10. Nguoi ta ldy mot s6 qua cau tir hop A
r0i cho vao hop B. C6 tat ca bao nhiéu cach ldy, tinh ca truong hop 1y khong qua (tirc khong
1y qua nao)?
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BAI TAP

1. Khai trién biéu thurc:

a) (x—2y)°b)(3x—1)
2. Tim hé s6 cuia x'° trong khai trién cta biéu thirc (2—x )"

(94 M \ A A . \ . < R 5 6 A A o A A A A A
3. Biét rang a 1a mot so thuc khac 0 va trong khai trién ctia(ax+1)° hé so ctia x* gap bon lan hé so

ctia x°. Tim gi4 tri clia a.
4. Biét rang hé s6 ctia x° trong khai trién cua (1+3 x)"1a 90. Tim gi4 tri cia n

5. Chung minh c6ng thirc nhi thirc Newton (cong thirc (1), trang 35) bang phwong phéap quy nap
toan hoc.

6. Biétrang (3x—1)'= ay+a, x+a,x’+a,x’+a,x*+a,x’+a,x*+a,x’. Hiy tinh

a) dyta,+a,+as+a,+as+agta,

b) a,+a,+a,+ag

7. Mot tap hop c6 12 phan tir thi co tit ca bao nhiéu tap hop con?

8. Tur 15 bt chi mau ¢6 mau khac nhau déi mot,

a) C6 bao nhiéu cach chon ra mot s6 but chi mau, tinh ca truong hop khong chon cai nao?

b) C6 bao nhiéu cach chon ra it nhit 8 but chi mau?
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Ban c6 biét?
Tén goi Tam giac Pascal va Nhi thirc Newton

Tam gidc Pascal dugc dit theo tén cia nha toan hoc, nha vat li hoc,
nha triét hoc tai ba ngudi Phap Blaise Pascal, sau cong trinh cia
6ng cong bd vao nam 1653, Thyc ra, tam giac nay cung véi cong
thirc khai trién biéu thirc( a+b )"véi n 12 s ty nhién da dugc nghién
ctru trude d6 boi cac nha toan hoc An Po va Ba Tu ¢ thé ki X, hay
bdi cac nha toan hoc Trung Hoa & thé ki XI. Pascal c6 cong 1on
trong viéc nghién ctru mot cach hé théng cac tinh chat ciia tam giac
nay, ciing nhu phat hién ra cac mdi lién hé gitra chiing voi 1i thuyét

X4c suat. Blaise Pascal
(1673 — 16671

Cong thure nhi thirc Newton dugc dat theo tén nha toan hoc, nha
vat li hoc vi dai ngudi Anh Isaac Newton. Nhu trén da noi, thyc
ra cong thirc nay (truong hop s6 mii 13 s6 tw nhién) da dugc biét
dén truée thoi Newton hang thé ki. Newton 1 ngudi c6 cong mo
rong cong thirc cho trudng hop s6 mil n 1a s thyc bat ki. Ong
kham pha ra cong thirc d6 vao nam 1664, nhung dén nim 1676
moi cong bd

lsaac Newton Cong thirc nhi thirc Newton c¢6 nhiéu tmg dung quan trong trong
(1643 - 1727) nhiéu nganh toan hoc khac nhau nhu dai s0, giai tich, 1i thuyét
Xac suét,

(Theo Britannica)



