NHI THUC NEWTON VA UNG DUNG

CHUYEN PE NHI THUC NEWTON VA UNG DUNG

AleHUYEP
1.Cac hang dang thirc

0
a+

1

=a®+3a’h+3ab*+b?

=a* +4a’h +6a’h? + 4ab® +b*

(a+b)
(a+b)
(a+b)” =a”*+2ab+b’
(a+b)
(a+b)

a-+

2.Nhi thirc Newton( Niu-ton)
a.Dinh li:

(a+b)"=Cla"+Ca"'b+...+C/ab"* + C/b" = > "Clka"*b"
k=0

Két qua:
*(a-b) =[a+(-b ]n:icﬁa”*k(—b) =Y (~1) Cka™

*(1+x)" ZCkx =C’+Cl.x+..+CI X"

b.Tinh chit ciia cong thire nhi thire Niu-ton (a+b)";

-Sé cac §6 hang cua cong thic la n+1 ‘ )
-Tong s6 mil ciia a va b trong moi s6 hang lubn luén bang s6 ma caa nhi thic: (n-K)+k=n
-Sb hang tong quat cta nhi thie 1a: T, =Cra"*b*

(D6 1a 56 hang thir k+1 trong khai trién (a+b)")
-Cé4c hé s nhj thire cach déu hai s hang dau, cudi thi bang nhau.
-2"=C+CM " +..+C?
-0=C)-Cr+..+(-1)'C/
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-Tam giac pascal: o 1
Khi viét cac hé so lan luot voin = 0,1,2,... ta dugc bang
n k
0 1 2 3 4 5

0 1
1 1 1
2 1 2 1
3 1 3
4 1 4 4
5 1 5 10 10 |5 1

Trong tam giac s nay, bat dau tir hang thtr hai, mdi s6 ¢ hang thir n tir cot thir hai
dén cot n-1 bang tong hai s6 dirng ¢ hang trén cung cft va cft trudc nd. So di c6 quan hé
nay la do c6 cong thirc truy hoi

Ck=Cll+C, (Véil<k<n)
3.Mét s6 cong thire khai trién hay sir dung:

e 2"=(1+1) :kzn(;c: =C"+CM" +...+C?

e 0=(1-1) zg(_l)k Cl=CP—Cl 4.4 (-1)'Cr

o (1+Xx)" =D .CiX"* =CX"+CX"" +...+CIX°
0
(1-x)

(x-1)

~
S

(-1)" Cix* Cx° —Coxt +...+(-1)" CIx"
0

(—1) CEx™* =CX" —CIx" 4.+ (-1)" C"X°

n

[
=
=

=
o
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4.DAu hiéu nhan biét sir dung nhi thirc newton.

a.Khi can chimg minh déng thirc hay bét dang thire ma c6 > C; véi i 12 s6 ty nhién lién
i=1

tiép.

b. Trong bicu thirc ¢6 D i(i—1)C; thi ta ding dao ham (i e N)

i=1

Trong bicu thirc ¢6 D" (i+k)C, thi ta nhan 2 vé véi x* rdi lay dao ham
i=1

2 n H -7 . Ve
e Trong biéu thirc c6 D a“C; thi ta chon gia trj ciia x=a thich hop.
i=1

e Trong biéu thirc c6 Z%c:, thi ta Iy tich phan xéc dinh trén [a;b] thich hop.

N
e Néu bai todn cho khai trién (x* +x")' = 3C; (x*)" (xb)l =Y CI i he
i=1 i=1

s0 ciia x™ 1a C'y sap cho phuong trinh a(n—i)+bi=mco nghiém ie N

C! dat MAX khi iznT_l hay i:”T+1 véin Iz, izg v6i n chin.

B.UNG DUNG CUA NHI THUC NEWTON.
1.Cac bai toan vé h§ s0 nhi thiec.
1.Bai toan tim hé so trong khai trién newton.

Vi du 1:(Pai hoc Thuy loi co sé II, 2000) Khai trién va rat gon da thirc:
Q(x)=(1+ x)9 +(1+ x)10 +.o.4+(1+ x)14
Ta dugc da thuc: Q(X)=a, +aX+...+a,x*

Xac dinh hé s0 ag.

Giai:
He s6 x° trong céc da thie (1+x)°,(1+x)" ..., (1+x)"* Ian luot 13: C¢,CS,..., CS,
Do do:
. . 1 1 1 1
8 = CJ+ Cly .t €l =110+ 2.10.11+-.10.11.12+5-.10.11.12.13+ . 10.11.12.13.14

=11+455+220+715+2002=3003

Vi du 2:(DPHBKHN-2000) Gii bt phuong trinh: % p —p <8¢0
X

Giai:
bicu kién: x la so6 nguyén duong va x>3
Ta c6: dat phuong trinh da cho tuong duong vaéi:
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6(x—2)(x—1)
3Ix
= 2x(2x—1)—x(x—2) s(x—2)(x—1)+10

< 3X<L12 < x<4
Vi x la nghiém nguyén dwong va x >3 nén x €{3;4}

(2x-1)2x

—-(x-1)x< +10

Vi du 3: (BH KA 2004) Tim hé sé cua x® trong khai trién da thirc cua: [l+ x?(1- x)B}

Giai:
8 k 8 k _ k
Cach 1: Taco: f(x)=D Cy[x*(1-x)| =D Cix* {Z(—l)'cix‘} .
k=0 k=0 i=0

. i=0
0<i<k<8 {

4 N i KAi ~ . k:4
Vay ta c6 hé s6 ctia x® la: (—1) C4C; thod {2k +i=8 =] )
1=

ILkeN {

k=3

He¢ s6 trong khai trién cia x° Ia: (—1)0 C,CJ+ (—l)2 C.C2=238
Cach 2: Ta co:
f(x)=Cg+..+C; [xz (1- x)}3 +C; [xz (1- x)}4 +..+CJ [xz (1—x)]8
Nhan thay: x® chi c6 trong céc s hang:

o 56 hang thir 4:C3[x* (1-x) |

e S6hang tht 5:C [Xz (1- X)]4

Vi hé sb tuong duong véi: Ag=C2C2 +C,C)=238

Vi du 4:(PH HCQG, 2000)

12
a) Tim h¢ s6 x8 trong khai trién (1+ 1)
X

b) Cho biét tong tat ca cac hé s6 ciia khai trién nhi thire (x2 +1)n bang 1024. Hay
tim hé sé a (a e N*) ciia s hang ax*? trong khai trién d6.( PHSPHN, khéi
D,2000)

, Giai:

a) SO hang thtr (k+1) trong khai trién la:
k
a, =CHx"™ (Ej =CHx* % (0<k<12)
X
Tachon 12-2k=8<k =2
Vay sb hang thr 3 trong khai trién chira X8 va c6 hé sb 1a: C2 = 66
b) Taco:(1+x?) =D Cix*" =Ck+Chx? +..+Clx
k=0

n

Vi x=1thi: 2" =C+Cl+..+C" =1024 < 2" =2° <> n =10
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Do d6 hé sb a (cua x*?) 1a:C{, =210

Vi du 5:(HVKTQS, 2000) Khai trién da thic:
P(x)=(1+2x)"* =a, +a,X+..+a,x"

Tim max(a,,a,,a,,....a,)

Giai:
Goi ax 1a h¢ s 16n nhat ciia khai trién suy ra: a,_ >a,_,
Tur day ta c6 hé phuong trinh:

2 1
ke -
2°C 2 2" 1C1kzl<:> k 12-k+1
2k C1k2 2 2k+lC1k2+l 1 2 2
12—k k+1

= max (ay,a,,,,..., 8, ) = 8 = C,2'* =126720

2.Bai toan tim s6 hang trong khai trién newton.

Vi du 6: Tim s6 hang thir 21 trong khai trién: (2 - 3X)25

Giai:
S6 hang thir 21 trong khai trién 1a: C22° (-3x)” = C22°3%x*

Vidu 7:
A i~ , . R 21
a. Tim s6 hang dung gifra trong cac khai trién sau (X3 + xy)

20

, , o 1
b. Tim s0 hang ding gitra trong cac khai trién sau x4/x +
J(xy)

2

Giai:
a. Khai trién (X3 + Xy)20 ¢6 21+1=22 s6 hang nén co hai sé hang dung giira 1a s6 thir
11va 12.
. Sé , VL o~10 3\ 10 ~10,43,,10
0 hang thir 11 la: C21(x ) (xy) =Cyupx®y
o S6 hang thir 12 1a: CL(x®)” (xy)" = Clox*y"

20

b. Khai trién | x¥/x + ¢6 20+1=21 sb hang. Nén s6 hang dung giita 2 sb

Jy)’

, 21 7\ 2\10 & 2
la so hang thur {?}+1:16:C;8(X4j ((xy)_sj =Cpxby 3

( V6i [x] 14 ky hiéu phan nguyén clia x nghia 13 s6 nguyén 16n nhit khong vuot qua x).

‘ Vi du 8: (PH Khéi D-2004) Tim s6 hang khong chtra x trong khai trién.
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f(x):(i/;+%j7vc’yi x>0

Giai:
S6 hang tong quét trong khai trién: T, , = Ck ( j X3 ) (keN,k<7)

Ung véi sb hang khong chira x ta co: § - —2 k=0<

Vay s6 hang khong chira x trong khai trién f ( ) la: C; =35

Vi du 9: (BH SPHN-2001) Cho khai trién nhi thirc:

l 2 10
(§+§xj =a, +aX+...+3,X° +a,X"°

Hay tim s6 hang a, lon nhit.

Giai:
(1 2 Y 1 19 1
Ta co: (§+§xj —310 (1+2x)' :—OZ:;‘ K (2x) =>a, = 30Cl"o2k

Ta c0 ak dat duoc max
a >a Ck 2k ch+12k+l
:>{ K k+1 @{ 10 10

A =8y, Clko 2 > Clko_lzk_1
210! 5 210! 12
k1I(10—k)!  (k+21)/(9—k)! ]
(10-K) " (k+210-K)! _ |10k "kl 19, 22
210! 210! 2 2 3 3
> —2>
k 11-k

k!(10-k)! ~ (k-1)}(11-k)!
=k=7(keN,ke[0,10])

2

s 39 Co

Viy max a, =

Bai tap ap dung 7
Bai 1: (BH TK-2002) Goi ay, ay,..., a11 1a cac hé so trong khai trién sau:
(x+1)(x+2)=x"+ax° +...+a,
Hay tim hé s as
Bai 2: Tim hé s cua x° trong khai trién X(l— 2X)5 +x° (1+ 3X)10 ( Khébi D-2007)
Bai 3: Tim hé s cua x%y®z8® trong khai trién da thirc (Xx+y+z +t)20 (Pé 4 “TH&TT” -

2003)
Bai 4: (TT PH- chuyén Phan Boi Chau-Nghé An) Xéc dinh hé s6 cua x** trong khai trién

da thire: (X° +2)” (3x° +1)" biét:
C2N—3C2 4. +(-1)3CE* 4. +3CY, =1024
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Bai 5: (LAISAC) Khai trién P (x)= (x3 + Z—lzj ta duoc
X

3n-10

P(x)=a,x" +ax>® +a,x*"** +... Biét ring ba hé s6 dau ao, a1, a; 1ap thanh cép so

cong. Tinh s6 hang thir x*

I1I. Ap dung nhi thit Newton dé chirng minh hé thire va tinh tong to hop.

1. Thuén nhj thitc Newton
Diu hiéu nhan biét: Khi cac s6 hang cua tong d6 c6 dang Cra" ™ b* thi ta s&

n
dung tryc ti€ép nhi thirc Newton: (a + b)n = ZC,‘fa”’kbk . Viéc con lai chi la
k=0

khéo 1éo chon a,b.

Vi du 10: Tinh tong 3°C. —3°CL +3“C% —...+C*

Giai:
D@ dang thiy tong trén c6 dang nhu dau hiéu néu trén. Ta s& chon a=3, b=-1. Khi d6 tong
trén s& bang (3-1)1°=21°

Vi du 11: (DH Hang Hai-2000) Chirng minh ring:
Cy, +3°C}, +3'Cy +...+37°Clr =227 (27" +1)

Giai:
(1+x)™" =C2, +Chx+C2X? 4.+ CA X1 4 C2'x*" (1)
(1-x)™" =C%, —~CLXx+C2X? 4.~ CIH" 1. C2x*" (2)
Lay (1) + (2) ta dugc:
1+ %) +(1=x)" =2[C2 +C2 X* +...+ C2x"
2n 2n 2n
(4)" +(-2)" =2[C}, +C}, 3 +..+C13" |

4n 2n
% ~C? +CL 3 +..+C3"
2% (22“ +1)

Chon x=3 suy ra: < =Cy +C2 3 +...+C"3""

< 222" +1) =C2 +C F+..+C23"
= DPCM

2.8t dung dao ham cép 1.2.
a.Pao ham cap 1.

Dau hiéu: Khi hé sé ding trudc to hop ting dan hodc giam dan tir 1,2.3,....n hay
n,...,3,2,1 tirc 13 sb hang d6 c6 dang kCr‘f hodc kCFa" ™ b*™ thi ta co thé dung dao ham
cap 1 dé tinh. Cu thé:

(a+x)" =Cla"+2Cla" ' +...+nClax"
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Léy dao ham hai vé theo x ta duoc:
n(a+x)" =Cla"*+2C2a" 2 +...+nClax"* (1)

Dén déy thay x,a bang hang s thich hop ta duoc tong can tim.

Vi du 12:(PH BKHN-1999) Tinh tong C: —2C? +3C? —4C; +...+(-1)" " nC

Giai:
]:a théy téng can tinh c6 dang nhu VP(1). Viéc con lai chi cin chon a=1,x=-1 ta tinh dugc
tong bang 0.
Céach khac: Str dung dang thire KC* =nC¥7 ta tinh dwoc tong bang:
nC%,-nCl, +nC2, +..+(-1)"'nC't=n(1-1)"" =0

n-1

Vi du 13:Tinh tdng: 2008C,,, +2007CL, +...+ C2

Giai:
Hé s6 trudc t6 hop giam dan tir 2008,2007,...,1 nén dung dao ham 1a diéu dé hiéu:

(X +2)" = CLp X% 4 Clogy X2 ...+ C2

Bay gid néu dao liy dao ham thi chi duge 2007CJ,,x**® trong khi d6 dé dén 2008 do d6

ta phai nhan thém véi x vao dang thic trén réi maéi dung dao ham:

x(x +1)2007

& (x+1)"" (2008 +1) = 2008C 5, X*" + 2007CLg, X** +...+ CX%

Thay x=1 vao ta tim dugc téng 1a 2009.2200
b.Pao ham cap 2.

_ 0 2008 1 2007 2007
=Coppr X + G5 X 4.+ Chppr X

Diu hiéu: Khi hé sé dung trudc to hop c6 dang 1.2,2.3,...,(n-1)n hay (n-
Dn,...,3.2,2.1 hay 12,22,...,n% (khong ké dau) tirc c6 dang k(k —1)C*a"™ hay tong quat
hon k(k-1) Cka"™*b* thi ta c6 thé dung dao ham dén cap 2 dé tinh. Xét da thirc
(a+bx)" =CJ+Cla""ox+...+Cb"X"

Khi d6 dao ham hai vé theo x ta dugc:
bn(a+bx)"" =Cla"*b+2C2a" ?b?x...+ nCb"x"*
Pao ham lan nira:
b*n(n-1)(a+bx"?)=2.1C2a"*b* +...+n(n-1)Crb"x"*(2)

Dén déy ta gan nhu giai quyét xong vi du toan chi viéc thay a,b,x boi cac hang sd thich
hop nira thoi.

Vi du14: (DH AN-CS Khdi A 1998) Cho f (x)=(1+x)",(2<n<Z)
a.Tinh f"(1)
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b.Ching minh rang:
21C?+3.2C¢ +...+(n-1)nC; =n(n-1)2"?

Giai:
a f'(x)=n(1+x)"" = " (x)=n(n-1)(1+x)"" = f"(Q) = n(1+x)"?
b. Taco

f(x)=(1+x)" ZCn =C)+Cpx+ ) Cix"
k=2

k=1

14

= £7(1)= Y k(k-1)C =2"
k=1

= 2.1C, +3.2C +..+(p+1)CP +...+(n+1)nC; =n(n+1)2°"*( DPCM)
Tur cau b thay (n-1)=(n+1) thi ta c6 mot bai toan khéc:

b’. Chitng minh riing: 2.1C} +3.2C +...+(n+1) pC? +...+(n+1)nC =n(n+1)2"?

Vi bai todn nay ta giai nhu sau:

Xét nhi thte: (1+X)" =C? +Crx+...+C/X"

Nhan 2 vé ciia dang thiic v6i x = 0 ddng thoi 1dy dao ham cap 2 hai vé theo bién x ta
dugc: 2n(1+ )" +n(n-1)x(1+x)"" = 2Ctx+3.2C2x + ...+ (n+1)nC X"

Cho x=2 ta duoc BPCM

Bai tap ap dung
Bai 1:(CDSP Bén Tre Khbi A-2002) Chitng minh rang:  Cj, +CJ, +...+Ch = 2%

2004
Bai 2:(CD Khi T-M-2004)Chiimg minh ring : Cy, +22CLy, +...+ 22 C2% = STH

Bai 3:(PHKTQD-2000) Chirng minh:
(2+ X)n =1.2"C +2.2"2C} +3.2"2Cl +...+4nC; =n3"*(Vl<neZ)

Bai 4: Riit gon tong: 1*Cpop 2% +2°C 0 2" + ...+ 2009° Cpopg

111.Mét s6 phwong phap khic:

0<mek<n
k,mneZ
Chiang minh: Cf.C° +C'CL +...+CK"C" =C*

n+m

Vi du 15: (DHQG TP.HCM 1997) Cho {

Giai:
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(1+x)" =Cp +Chx+...+CIx"

Tach: (1+x) X" +CIX"  +...+C/
(1+x)"" _Cr?wn +C X4+ CIymen

Suy ra hé sb x* trong (1+x)" .(1+x)™ la CICK +CLCK ! +...+CICk™
Va hé s x trong khai (1+x)™" 1a C*

m+n

Péng nhit thirc: (14x)" .(1+X)™ = (1+x)™M

Ta dugc: CX.C2+CK'CL +..+C"C =Cf = DPCM

Vi dy16: (D&2-TH&TT-2008) So=(C2) +2(C2) +...+n(Cy)" vai n 126 ty nhién 12

Giai:
Ta co:

2 2

. 1 1\ ;
s =((c) +(n-1)(c; 1)2)+...+((”2 )(C : n [(%)(c? n +n(cy)
n((Cﬁ)z+(Cf)2+...+(C,§“l)2)+n
:n((C:”)z+(Cf)2+...+(C:‘l)z)+n
25, =n[(c;)z+(c:)2+...+(cn“)1+n
Mit khac ta ¢6: (1+X)™" =C2 +CL X+...+ C2'x*" = hé s6 ciia x" 1a: CJ (*)
Trong khi d6: (1+X)" =C? +Chx+...+C/X"
Nén h¢ s ciia x" 1a (Crll )2 +(C§ )2 +---+(C: )2 (**)
T () va () =g, ~1=n[ ()" +(C2) v (]|

=S = gc;n — PPCM

Bai tap ap dung

Bai 1: Chang minh rang:
a) C!3"4+2C23" +...+nC" =n.4"" (DH Lu4t-2001)
b) 1°Cy +2°C? +...+n°C) =n(n+1)2"?( D& 1-TH&TT-2008)
Bai 2: Tinh cac tong sau:
a) Cy, +3.2°CS +5.2°C3 +...+29.2%C%

1 2 n
pyce-Sn S oy S

2 3 n+1

Bai 3: Pt T, =(-1)"3C2“*. Chung mlnhZT =0

k=1

10
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