MOT THUAT TOAN

KHAI TRIEN NHANH “TAM THUC NEWTON”
Pham Dang Long
DPHKHTN - BPHQG Ha Noi

Tir trude toi nay, ta da quen biét ding Tam giac Pascal cho Nhi thirc Newton. Bay
gi0, ta thir mo rong thuat toan do cho truong hop khai trién biéu thirc (@ +b +¢)" , tam goi la
“Tam thirc Newton”, trong d6 @, b va ¢ 1a nhiing s6 (thuc, phuc hodc cac phan tir ciia mot
cAu tric vanh tuy ¥).

Dé that d& hiéu, ta xét truong hop (@ + b +¢)”. Ta c6 thé ap dung cong thirc khai trién
Nhij thirc Newton hai lan va viét roi ra thanh tirng hang riéng bié¢t nhu sau:

(@a+b+c¢) = (@a+b+¢)’ Ld.(b+¢0)’+
+2.d.b+e) +
+1Ldb+¢)f =
= Ld’.(1) +

+2.d'.( )+

+ Ld’.( ).

Hay cht y tdéi cac hé sO bén ngoai cac ngodc, va cac h¢ s bén trong cac ngodc: Bén
trong cac ngodc la khai trién ctia cac Nhi thirc Newton ,VvO1 k=0, I va 2. Con bén
N , , - \ . 2 , 2
ngoai trudc cac ngodc la khai trién cua (a + 1)".

Ta xét thém truong hop nita: (@ + b + ¢)°. Ciing 1am theo cach trén, ta co:

L.+’ +

+3.d50b+0)" +

+3ad. b+’ +

+La.(b+ c)3 =

= Ld’.(1) +

+3.d%( )+

+3.d'.( )+

+Ld"( ).

(a+b+c¢) = (@+®+0)°

Ta cling chu y tdi cac hé sO bén ngoai cac ngodc, va cac hé so bén trong cac ngoac:
Bén trong cac ngodc 1a khai trién cua cac Nhi thirc Newton ,VOi k=0, 1, 2va 3. Con
bén ngoai trudc cac ngoac la khai trién cua (a + 1 ).

bén day thi da rd.

Néu chi nhin cac h¢ so thi véi truong hop sau :

Céc hé sb bén ngoai ngodc 1a diy s6 cua hang tht ba cia Tam giac Pascal quen biét:
1, 3, 3, 1 hay la cac hé sb cua khai trién (a + 1)’

Céc hé sb trong ngodc thi theo quy luat sau:



Con céc chir thi:

e DongO0: o’ thira s6 v6i day cac chir ctia khai trién
e Dong 1: &’ thira s voi day cac chit cua khai trién
e Dong2: a’ thira s voi diy cac chit cua khai trién
e Dong3: a” thira s6 vé6i day cac chir ctia khai trién

Nhu vay, muén khai trién (@ + b + c)3 ta co thé tién hanh nhu sau:

Buwoc 1:
Chuan bi khu vuc viét cac hé s0 gom mot ¢t bén trai va mot bang bén phai:

bé viét cot cac hé s6 bén ngoai
cta khai trién (a + 1)°

Buworc 2:
Viét cac hé s bén ngoai 1, 3, 3, 1, cac hé sb cua khai trién (a + 1)° vao cot bén trai va
Tam gidc Pascal gom 4 hang (ttr hang thur 0 dén hang thtr 3) vao bang bén phai:

1
3
3
1

Buwoc 3: )

Thém day cac lily thira a’, a’, a', a’ vao bén canh cac hé s6 cua cot bén trai va cac chit
cua khai trién vao hang thtr k cua Tam gidc Pascal ¢ bang bén phai, véi k=0, I, 2 va
3 tuwong Ung:

1d°
3d’
3a’
1d’
Budc 4:

Thu nhan két qua khai trién cta (@ + b + o)’ bang cach 1an luot 14y don thic & dau mdi
hang nhan véi lan lugt cac don thirc trén cung mot hang ¢ bang bén phai.

(a+b+c¢)=
=La.(])+
+3.4°.(1.b) + 3.d°.(1.c) +
+3.d.(1.0) +3.a.(2.h.c) + 3.d'(1.60) +
+1.d"(1.0°) + Ld". b .0) + 1.a".(3.b.°) + L.a".(1.¢°) =

= &’ +3ad°h + 3d’c + 3ab® + 6abc + 3ac’ + b + 3b%c + 36 + .

Ta goi qua trinh 4 budc nay 1a mot thuat toan khai trién nhanh Tam thitc Newton vi bo
qua dugc nhiéu thao tac udc lugce cac s6 hang dong dang trude khi di dén két qua cuoi cung.



Mot cach tong quét, voi n tu nhién tuy v, ta co

(a+b+c¢)'=(@+bB+c)" = iC’Zu""’.(b+c)”=
p=0
= iqan-ll.(iqbp'qc‘I) =
p=0 q=0
= ZCﬁCZ a " it

0sqsp

In

Va thuc hanh nhu thuét toan sau day :
Thuit toan:
Khai trién Tam thirc Newton (@ + b + ¢)", v6i n 1a sb tu nhién nao do.

Buocl:
Chuan bi khu vuc viét cac hé so gdm mot ¢t bén trai va mot bang bén phai:

bé viét cOt cac h¢ s bén ngoai
cta khai trién (a + 1)

Budc 2:
Viét cac hé s6 bén ngoai Cz , C,I. ... C vao ¢t bén trai va Tam giac Pascal gdmn + 1
hang (tir hang thtr 0 dén hang thir 1) vao bang bén phai:

Vol
n
C!
n
1
C,

Budc 3:
A ~ r ~ < -1 \ A . A A A A IS U
Thém day cac iy thua a”, a" 7, .. .,a” vao bén canh cac hé s6 ctia cot bén trai va cac
chii cua khai trién vao hang thir k ciia Tam giac Pascal ¢ bang bén phai, voi k = 0, 1,

2, ..., ntuong ung:

0
c’'a"

n

Budc 4:
Thu nhan két qua khai trién cta (@ + b + ¢)", bang cach lan luot lay don thirc & dau mdi
hang nhan véi lan lugt cac don thiic trén cung mdt hang & bang bén phai.



(a+b+0)=

= C,d'(C)) +

+Cla" )+ Cla" (Cle) +

+..t

+ Ca’ (C)1") + Ca'( )+t Cra'( ) +Ca'(C ") =
= 2CPC!a"?

0<qgs<ps<n

Mot sb vi du tmg dung:
Vi du 1: Khai trién biéu thic (a + b + c)4 .

Giai: Thuc hién thuat toan véi n = 4, v€ hinh sau:

1a*

1d’ b c

6a’ b’ bc &

4a’ b’ be be? é

1a’ b? be b’ b Pl

O mdi hang, ta nhan cac don thic ¢ dau hang véi cac don thirc phia sau rdi cong lai ta
duoc (a+b+ c)4 = a’ +4a°b + 4d’c + 64°D° + 12a°be + 64°F + dab’ +
+ 12ab’c + 12abc’ + 4ac’ + b* + 4b°c + 6b°C” + 4bc” + ¢,

Vi du 2: Chimg minh rang voi moi n ty nhién ta ludn co:
Scret =3,
0<q<p<n
Gidgi: Véphai=(1 + 1+ 1)"=(1+(1+1))" = 2O (+ 1) =
=0
n )4
= ZOZI”-II_(ZCIQ,IP-‘II‘I) =
p= q=0
= CZI”"’I P-171= Ve trai, dpcm.
0

IA

qgs<ps<n
Chu v:
Do vai tro cia a, b va ¢ nhu nhau (c6 tinh chat d6i xing, hoan vi vong quanh), nén ta
co the d6i chd dong loat mdi cip chir trong sb cac chir a, b va ¢ trong thuat toan trén, ma két
qué van khong ddi !

Dé nghi :
’ Nén chang dung ky hiéu C(n,pq,q) thay cho C? C;f ,VGin, p, qtynhiénva 0 <q <p<n.
Neéu the thi ta s€ c6 cong thure khai trién ctia Tam thitc Newton nhu sau:
(@+b+0)"= 3 Clnpga" b’ e,
0<qgs<p<n
Va xa hon nira, néu dung ki hiéu C(nz,ny,...,n;) thay cho C "’j, CZ: ..C n';*_, , VOl
nyuny..., nptunhiénva 0 <n,<n;_;<...< n;. Thé thi ta cling c6 cong thuc téng quat sau:

n;-n; n;z-n; Ry -ng

(a;+a;+...a))" = Y. C(npny..,np) .a; a, oo
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