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CONG THUC TINH HE SO TRONG KHAI TRIEN NHI THUC NEWTON
CHO TONG NHIEU SO HANG
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Tom tit: Trong bai viét tdc gia gidi thidu cong thirc tinh nhanh hé sé ciia s6 hang trong khai trién nhj thirc Newton. Pdc
biét cong thire ciia chiing t6i s€ dp dung cho khai trién nhi thirc Newton ciia mét tong gom nhiéu sé hang.
Tir khod: Nhij thirc Newton, hé s6 trong khai trién nhi thirc Newton.
THE FORMULA FOR CALCULATING COEFFICIENTS IN NEWTON’S
BINOMIAL THEOREM FOR SUM OF TERMS
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Abstract: In this article, we will introduce a formula for quickly calculating the coefficient of a term in the Newton
binomial theorem. In particular, our formula will be applied to the Newton binomial theorem of a sum of terms.
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I. PAT VAN PE

Trong chuong trinh toan hoc & bac phd thong
chung ta da duoc biét dén cac khai niém t6 hop,
chinh hop va nhitng tng dung ctua ching. Mdt
trong nhitng tng dung 1a khai trién nhj thirc
Newton, cong thirc cho phép chung ta khai trién
nhanh dugc cac da thic ¢6 s6 mil nguyén 16n hon
hai. O cong thirc nay ta chi xét khai trién ctia mot
tong c6 hai sd hang, nén néu c6 nhiéu hon ching
ta phai nhoém cac s6 hang lai dé ap dung. Voi
mong mudn gitp cac ban hoc sinh c6 thé tinh toan
nhanh hon, chiung t6i s€ gidi thi¢u dén cac ban
cong thirc tinh cho tong nhiéu sb hang.

Chung ta nhéc lai cong thirc khai trién nhj thirc
Newton cua hai sb hang uvavla

(u+v)n chknk

O bai viét nho nay chung ta s& di tim khai trién
nhi thirc Newton cta cac sd hang ui,u,...,u.

I1. NOI DUNG NGHIEN CUU

2.1. X4y dung cong thirc

Dé dua ra cong thirc thi chung ta s& bat dau tir
khai trién cua ba sb hang ui,uz,us

n

n
(g +uz +ua)" = (U + Uz +uz))" = Z Gk (up + ug) = Z Ck(a+ bykcnk
k1=0 k=0

O day chunita lai tiép tuc c6 mot khai trién nhi
thirc (ux+ us)”
n—kq
(uz +uz)" "1 = Z Ckzk up ez ke
kz=0

Thay vao khai trién trén, ta dugc
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bat ks=n-ki-k», cong thirc trd thanh

n n—ky
= Z z Cy’flc,’:iklu1k1u2bu3k2
l7=0 \ k7=0
Chu y rang
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n
ky

k1=0

(u +up +ug)" =

(uy +up +um)™

k1=0 \ k=0 ki+ kz +kz=n
Piéu nay duoc ching minh dwa vao sb lugng
s0 hang trong khai trién cua hai vé déu bang nhau
(n+1)(n+2)
va bang 2 .
Tiép theo ta rat gon h¢ so trong khai trién trén

n! (n—ky)! _ n! _ n!

Chicke = x = =
kl(n— k)l k! (n—ky — ko) kylkol (n—ky — kp)! Kyl Kyl b

n “n-k;

Thay vao cong thirc trén ta dugc cong thirc sau
cung
i n!
(uy + 2z +u3)" = PAPADE,
kq+ ko +kz=n

u1k1u2k2u3k2

Chi y v6i khai trién Newton cho hai s6 hang ui,u:
thi bang cach dat k-=n-ki ta cling dugc cong thirc trén
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n Ta mé& rong cong thire tinh khai trién nhi thirce
n! A .
(uy + up)" = Z Cliy kayn—ts = Z R Newton cho t s6 hang: ui,ua,...,u
120v2 e

ki+ky=n

n! ky. k k k
Uy +up + .o +u)™ = ik Tl T it | i
kildsl kel Byl * 2 =1 "%

k1+ +kt=n

Ta chtng minh c6ng thirc diing cho t s6 hang. Ta ¢6

k
(u]_ +u2 + . +ut 1 + ut)(n) = Z ) (ul +u2 g et o Up— 1)k £
Lo

k+k;=n
n! n! P Kk K
= ulu;’...uf‘lur
Z k!'k,! Z ol kolulty ol T %= Tl
ktkp=n kgt o Fkpg=k L2 £
= Z % 7 v T el [ it | P
k'ke! " kylky!.oikeq! P 72 L
[ Sy 1* 2 =1
n! ky, k ey, k
- 1 2 t-1 t
- Z gzl wlipgllegl & 2 Mt Y
ki+ .. +ki=n -
Nhu vay cong thl'Ic da dugc chtiing minh xong. Vi du 1: Tim hé s cia s6 hanzg chira X trong
Sau ddy 1a mot s6 vi du minh hoa 4p dung cong  khai trién nhi thirc Newton (2x+3x)
thirc trén. Gidi. Theo cong thirc trén thi
5!
(2x +3x%)° = Z ———(2x)k1(3x?)k2 = Z 2K13ka k1 t2k;
kylky! k1'k2
kq+ky =5 ky+kp =5
S6 hang chtra X nén ki+2k.=7, do d6 ta co6 hé 51
——2332 =720
kl + k2 e 5 312!
ky+ 2k, =7 Vi du 2: Tim hé s cta sé hang chira X trong

khai trién nhi thirc Newton (2+x-+x )

Hg¢ nay cho ta két qua (ki;k2 )=(3;2). Nhu vay Giai. Theo cong thirc trén thi

hé sé ciia sé hang chira x 1a

6! 6!
2 + + 26 — Z 2’{1 kz 2 k3 — 24‘(1 k2+2k3
2+x+x9) AT AT N klky kgl
k1+ kz +k3—6 k1+ kz +k3:6
S6 hang chira X' nén k-+2ks=4, do d6 ta c6 hé -
6! 4, 6 i, 6
{k1+k2 +hy =6 wozi® Y3z tamet =7
kz + 2k3 =4
Hé nay cho ta cac két qua III. KET LUAN
(egs g ) = (45 0;2); (3; 2; 1); (2; 4; 0)} Cong thirc trén cho chiing ta mot cong thirc dep
) ) dé tim hé s6 cho ting s6 hang trong biéu thuc
Nhu véy h€ s6 cua s6 hang chtra x*4 1a khai trién nhj thirc Newton hodc nhom nhanh cac

nhém s6 hang c6 chung mdt dac di€ém nao dé ma
khong can tinh hét s6 hang.
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