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NHI THUC NEWTON VA UNG DUNG

A. LY THUYET

1. CONG THU'C NEWTON:
Cho 2 s6 thuc a,bva so nguyén duong n thi:

(a+b)' = icﬁa”fkb” =Cla"+Cla" " +...+Cb"
k=0

(a-b)" = n (-1)‘ Cra"*b" =C%a" —Cla™ b +...+(-1)"CIb"

k=0

2. Tinh Chit
a. Sb cac s hang ctia cong thic 12 n+1
b. Tong cac s mii ciia a va b trong mdi s6 hang ludn ludn bang sé mii cua nhi
thire: n+n—-k=n
c. S6 hang téng quat cua nhj thic 1a: T,,, = CFa"*b*

(D6 la s6 hang thir k+1trong khai trién (a+b)")

d. Céc hé s6 nhi thirc cac déu hai s6 hang dau, cudi thi bang nhau.
e. 2"=Cl+C) ' +..+C?
f. 0=C)-Cl+..+(-1)'C]
g. Tam giac Pascal:
n=0 1
n=1 1 1
n=2 1 2 1
n=k Lo Cl ™ Clene, 1
N=K+1 Do, (O, T 1

=1 (a+b#0)

(a+b)
(a+b)
(a+b)2 =a’ +2ab+b?
(a+b) =a’+3a’h+3ab’® +b’
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3. Mt s6 khai tién hay sir dung:

n

o(l—x)”:Zn:(—l)ka O~ Gl 4.t (<1) €X'
k=0

o(x-1)" =3 (1) T =C2 - Clx™ 4+ (<1) CIX°

n

4. Dau hiéu nhin biét sir dung nhi thire NEWTON

n
. Khi can ching minh dang thirc hay bat dang thirc ma co Z:C,'1 voi i la cac so tu
i=1
nhién lién tiép.

. Trong biéu thirc ¢6 Z 1)C; thita ding dao ham (i e N)

i=1

2 n,o i N ~ Ay A- 14 5
e Trong bicu thie c6 Y (i+k)C, thitanhan haivé voi x*, roi lay dao ham.
i=1

0 n . ,
e Trong bicu thirc co ZakC,: thi ta chon gia tri cia x =a thich hop.

i=1

e Trong biéu thirc ¢6 Z—lC' thi ta liy tich phan xac dinh trén [a;b] thich

i= 1

hop.
e Néubai toan cho khai trién (x*+ xb)n = ancr; (xa)mi (xb)i _ Zn:CinXa(nfi)Hb
i=1 i=1

thi hé s6 ctia x™ I3 C; sao cho phuong trinh a(n—i)+bi=m c6 nghiém i e N

C! datMAX khi k:”T‘l hay k:”T*l voi n 1é, k:% Vi n chin.

Viéc nhdn biét cic ddu hiéu ndy sé gitip cho ching ta gidi quyet 16t nhitng dang todn lién
quan dén nhi thire NEWTON, ddt biét la trong cdc dé thi tuyén sinh Pai hoc — Cao ddng.

B. CAC BAI TOAN VE HE SO NHI THUC

1. Bai toan tim hé s trong khai triécn NEWTON
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Vidu 1.1: (D(H Thiy lgi co sé II, 2000) Khai trién va rit gon da thc:
Q(x)=(1+ x)9 +(1+ x)10 +.+(1+ x)14

Ta dugc da thuc: Q(X)=a, +aX+...+a,x*

Xac dinh hé sb a,.

Giai
Hé sb x° trong cac da thirc: (1+ X)9 +(1+ X)10 +..+(1+ X)14 lan Iuot 1a: CJ,C3,...,C,
Do d6: a, =C{ +C +...+C},
=l+10+310.11+110.11.12+i.10.11.12.13+i10.11.12.13.l4
2 6 24 20
=11+55+220+ 715+ 2002 = 3003

Vi du 1.2(PHBKHN- 2000) Gidi bt phuong trinh: %Aﬁ ~A’< ch +10
X

Giai

Diéu kién: x 1a s6 nguyén duong va x >3
Ta c0: bat phuong trinh twong dwong voi
(2x—1)2x_(x_1)xS 6(x—-2)(x-1)

2 3!x
< 2x(2x-1)-x(x-1)<(x-2)(x-1)+10
< 3K<L12< x4
Vi x nguyén duong va x >3nén x e {3.4}

+10

Vidy 1.3: Timh¢ s6 x*° trong khai trién (X’ —2x)10
Giai

Ta co: (x2—2x) cho( )lok -2x)"

k \,20-2k k k \,20— k
= Zcmx ZCwX

Ta Ch(_)n. 20-k =16 < k —4
= Hé s6 x'® trong khai trién 1a: C;} =3360

2009
Vidu 1.4: Timhé s6 x*™ trong khai trién (xz +—3J
X

) q Giai
S0 hang thir k +1 trong khai trién:

k
2009-k [ 1
_ A~k 2 _ ~k 4018-5k
Tk+1 = Czoog (X ) ( NE j - CzoogX
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Ta chon: 4018—-5k =1008 <> k =602

— Hé sb cua x*® trong khai trién 13 CS

2009

Vidu 1.5:(PH KA 2004) Tim hé s6 cua x® trong khai trién da thirc cta
[l+ x*(1- x)]8

Giai
8

Cach 1: Taco f(x)=) Cs[ X’ (1—x)}k :échzk {i(—l)i Cf(xi]

k=0 i=0

_ i=0
0<i<k<8 {
Vay ta co hé sb ctia x® 1a (-1) C4C, théa {2k +i=8 =| ~ ,
ik eN '=
k=3
— He s6 ciia x° 1a: (-1)° CC? +(-1) CiC2 =238

Cach 2: Ta co:
f(x)=Cq +...4+Cq [xz (1- x)]3 +Cqy [xz (1- x)]4 +..+CJ [xz (1- X)T
Nhan thay: x® chi ¢ trong cAc s6 hang:
/ 3
e Sohang thrtw: CJ[ X* (1-x)]
e S hang thtr nam: C, [Xz (1- X)]4
V&i hé s6 tuong dwong: A, = C3CZ +CJCJ =238

Vi du: 1.6:(PH SPQN 2000) Xac dinh hé s6 x® trong khai trién ham sé
P(x)=(1+2x+3x* )10 theo Iy thira ctia X

Giai
Taco: P(x)=(1+2x+ 3x2)10 =1+ x(2+3x)]10
=C%+Chx(2+3x)+CAx* (2+3x)" +CEx* (2+3x) +...+ Ciox®® (2 +3x)
Nhan thay rang hé s x* chi xut hién trong:
Cox® (2+3x)" +Cix* (2+3x)” = Cfy (4%° +12x° +9x* )+ Cix* (2+3x)°
= Heé sb x® trong khai trién cua P(x) 1a: 12C% +C;).8=540+960 =1500

Vidu 1.7: Tim hé s6 caa x*® trong khai trién thanh da thirc ctia

f(x)= [1— G (1— xz)]16

Giai
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n

Xét khai trién: f ZC.ZZCM[ X’ (1 X )]k
i=1

N R B e,

i=0 k i

[i=0=>k=8

0<i<k<16 |i=1=k=7

Viy ta co hé s6 clia x° A (-1)""CLC! thoa {k+i=8  =|i=2=k=6
i,keN i=3=k=5

_i:4:>k:4

Vivay hé sb ctia x'® trong da thirc 1a: CEC2 +CC3 +CLCZ +CC2 +C.Cs = 258570

200

Vi du 1.8: Tim hé sb ciia s6 hang x**'y*® trong khai trién (2x —3y)

Giai
Taco: (2x—3y)™" =[2x+( 3y] ZCZOO PO (3y)

— ( 1) C2k00.2200 k.3k.X2007k.yk

7\‘
I
o

200-k =101
Ta chon: < k=99
k=99

Vay hé sb can tim la: (—1)* C%,.2%.3% = —C% 2%3"

Vidu 1.9: (PH HCQG, 2000)

12
N A £ L2 1
a) Tim hé s6 x° trong khai trién (x+—}
X

b) Cho biét tong tic ca cac hé sé cua khai trién nhi thirc (X2 +1)n biang 1024. Hay tim

hésé a (aeN")cua s hang ax™ trong khai trién do. (PHSPHN, khdi D, 2000) )
Giai

k
a) S6 hang thtr (k +1) trong khai trién 1a: a, = C/x*™* (EJ =CHx* % (0<k <12)
X

Tachon12-2k=8< k=2
Vay s6 hang thir 3 trong khai trién chira x® va c6 hé sb 1a: C2 =66

b) Ta co: (l+ xz)n =D CXP =C{ +Cox? +...+ CixZ 2
k=0

Véi x=1thi: 2" =C°+Cl+..+C" =1024
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=2"=2"<n=10
Do d6 hé s6 a (cua x*?) la: C{, =210
c)
Vi du 1. 10: (D(H Khéi A- 2006) Tim hé s6 ctia sb hang chira x* trong khai trién nhi

1 BT )
thie NEWTON cuia (—4 + x7j biet rang C; ., +C2  +..+CJ) . =2%*-1(Nn nguyén
X

dwong va C* 1at6 hop chapk cia n phan ti)
Giai

Tur gid thiét suy ra: Cy,, +Cj , +...+Cp . =27 (1)

Mt khac: C) , =C21™ wk,0<k <2n+1, nén:

2n+1

0 1 n_ 0 1 2n+1
C2n+1 + C2n+1 +..t C2n+1 - _(C2n+1 + C2n+1 +ot C2n+1) (2)

2
Tir khai trién nhj thic cua: (1+1)”" suyra:
C§n+1 + C:ZLnJrl oot szrr:l1 - (1 1)2n+1 (2)2n+l (3)
®.(2)

g 2" =2 = n=10

Ta c6 sb hang tong quat ctia nhj thirc (—+ X j = Z ko( )10 k( 7)k O

Hé s6 cia x® 1a CX véi k thoa min 11k-40=26 <k =6
Vay hé s6 cua x® 1a Cf, =210

Vi du 1.11: (PHKT HN- 1998) Tim hé s6 dimg trude x° trong khai trién biéu thirc
sau ddy thanh da thie: f(x)=(2x+1)" +(2x+1)° +(2x+1)° +(2x+1)’

Giai
4 5
(2x+1)" =Y ck(2x)" (2x+1)"=> Ck(2x)""
Ta xét céc khai trién sau: e <
(2x+1)° = C¥(2x)"™ (2x+1) =>"ck(2x)™
=0 o

Nhan xét: S6 hang chira X° cua (2X +1)4 la 0
S6 hang chita x° cua (2x+1)° la C?(2x)’
) la Ci(2x)
S6 hang chira x° cua (2X+1) la CZ (ZX)5
(2x)° +C(2x)"+C2(2x)’ =896

Sé hang chira X° cia (2x+1 °

Vay hé s6 can tim 1a: 0+ C?(2x )

Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 7

Nguyén Vin Nim - Lé Hoang Nam




Nhi Thitrce NEWTON Va Ung Dung 8

Vi du 1.12( Khéi D- 2003) Véi n la sb nguyén duong, goi a,, , la hé s6 cia x*"°

trong khai trién thanh da thirc cia (X* +1)n (x+2)". Tim n dé a,, , =26n
Giai

Céch 1: Taco

(x2 +1)n =CIX" +CIxX*" P+ CAx* 4L+ C)

(x+2)" =CIX"+2Ckx"* +2°C2x"? +...+ 2"C]

Dé thay v6i n=1,n=2 khong thoa mén diéu kién bai toan.

Voi n>3 thi x*"° = x*"x"2 = x*"2x"*

Vi vay hé sé cua x*" trong khai trién thanh da thirc cua (X2 +1)n (X + 2)n la:
n=>5

=26n & 7 .
n =—E(Loal)

2n(2n2—3n +4)

8, 3 =26N &

Vay n=5 la gié tri can tim thoa mn diéu kién bai toan ( n nguyén duong).

Céch 2: Xét khai trién:
. N ) 2 n 1 n ) n 2 kK n i 1 i
(x+2) (x2+1) = x° (1+;j (1+7j =x° {;C:(;j ;C”(Fj:l
=X {i Ck2~ xkicf‘xﬁ}
k=0 i=0

Trong khai trién lity thira cia x 12 3n-3< 2i-k=-3<

Nén cua hé sb cua X2 Ia:
2n(2n* ~3n+4) n=>5

=26n <
n

8, 3 = 26N <

—%(Loai)

Vay n=5 la gi tri cAn tim thoa mn diéu kién bai todn ( n nguyén duong).

Vi du: 1.13( Khdi A- 2002)Cho khai trién nhj thic:

Y 1! " ) (o EaY
[X 2 49 sj :Cr‘{x 2 j +Cr1][x 2 j .[2 3j+...+Cr?1[X j[Z ?’J +C:[2 SJ

XA A <R M . R ’ 3 1 N RA ’
( n la so nguyén duong). Biet rang trong khai trién d6 C. =5C. va so hang thir tu
bang 20n. Tinh n va x.
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. Giai

Diéu kién: neN va n>3
! n!

Taco: C° =5C! " _5

O T T i3y (n-)!
n(n-1)(n-2)

6

< n=7(Nhan) v n=-4 (loai)

x-1 X 7 7 x-1 7k X 7
Véi n=7 taco: [xz +23j :ZC;(XZJ [23j
k=0

IV L x)3
Vay s6 hang thir tu trong khai trién trén la: C2 (X 2 j [2 8 j =35.2%7%27%

= =5n<n?-3n-28=0

Két hop véi gia thiét ta duge: 35.2%22* =140 = 2** =4 = x =4

1 n
Vidu 1.14: Tim x biét rang trong khai trién cua nhi thic: [ZX +22 j c6 tong 2 sb

hang thir 3 va tht 5 bang 135, c¢on tong 3 hé s6 cua 3 s6 hang cudi bing 22

Giai
n-2 n-4
. C2(2*) ".2Y*4+cCc*(2*) =135
T giai thiét ta co: ”( ) “( )
Cl*+CM+Cl =22

22X+1 + 22—2)( — 9

= n(n_—1)+n+1:22

4

4 2 1
2t+—=9<2t° -9t +4 (t=2x>0) t=—
t = 2

6

n+n-42=0 n=

Viy X € {1, —%} 4 gié tri can tim.

17
Vi du 1.15: Tim hé s6 16n nhat trong khai trién: (1+%Xj

Giai

‘ 1 17 17 1 k 1 k
Xeét khai trién: (1+ng =chk7(gj (x) :akz(gj x“ (k=012,..,17)
k=0

k k+1
ey 's
a >a, ., - 5 5

8y =28, 4 1 “ 1 “t _
() oe(z) o
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5 171 S 17!
kI(17-k)! ™ (k+1)4(16 -k -
- (17-k)! (k+1)Y( ) Sk+5217-k _ .
17! >5 17! 18-k > 5k
k(17 —k)! ( 1)1(18—k)!
o Vi k=2 thihésb la: Cﬂ(a =5.44
A Z 1
e Vi k=3 thi h¢ so la: C”(Ej =5.44

Vay hé sb 16n nhat 1a: C}, (%} =5.44

Tir Vi dy trén ta di dén bai toan tong quat sau:
Vi du: 1.15.2 Tim hé s6 16n nhét trong khai trién nhi thirc NEWTON ciia (a+ bX)n

Phwong phap giai: Xét khai trién (a+bx)n c6 s6 hang tong quat C*a"*b*x*

Ta dit: u, =C*a"*b*, 0<k <n ta dugc diy s6 {uk} . Viéc con lai 1a di tim s6 hang 16n
nhat cta day ta lam nhu sau:

s £ < u N
e Giai bat phuong trinh —->1 tim dwoc k, =u,_ >u, ,>..>U,
uk+1

s £ < u N
e Giai bat phuong trinh —-<1 tim duoc k, =u, >u,, >..>U,
ukfl

Tir d6 ta c6 s6 hang 16n nhét ciia ddy 1a max {uko , ukl}
Tuy nhién dé don gian ching ta c6 thé lam nhu sau:

uk 2 uk+1
1Ak N = ko
Giai hé bat phuong trinh u >u,,

Suy ra hé sb 16n nhét trong khai trién nhi thic NEWTON 1a C:(’a"*k(’bk(’

Vidu 1.16: (HVKTQS, 2000) Khai trién da thirc
P(X)=(1+2x)" =a, +aX+..+a,x*
Tim max (ay,a,,a,...,a,,)

Giai
Céach 1: Xét khai trién: (1+2x)" 2012112 “(2x)"
=a, =C32(k=0,12,..12) (1)

Xét bat dang thuc: a, <a,,
Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 10
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1212* y 1212+

kI(12-k)!  (k+1)(11—k)!

! <i©3k<23®k<§=7+2©0£k£7(keZ)
12—k k+1 3 3

Ap dyng (1) cho k=0,12,...,12 tadugc: a,<a, <..<a, <@; >a,...>a,

=C;2<Cy"2" &

=

= max (a,,a,,a,...,a, ) = 8, = C,.2'° =126720
Céach 2: Goi a, lahé s6 16n nhét cua khai trién suy ra: a, >a
Tir day ta c6 duoc hé béat phuong trinh:

2 1
2chz27Cs W 1okl _ 23, _25
{2ka>2k+1Ck+1© 1 2 @ESkS—:kZS
12 = 12 >
12—k  k+1

= max (a,,a,,a,...,a, ) = 8, = C,.2"° =126720

Vidu 1.17: Tim hé s6 ciia s6 hang chira x* trong khai trién va rit gon téng sau:
f(x)=(1+%)" + (14 %) +.+(1+x)"

Giai
J1-(1+x)7 (14+%)° = (1+x)°
1-(1+x) X

Vitong f(x) c6 12 s6 hangnéntaco: f(x)=(1+x)

A A , A /. x A A 5 A , 16
— Heé s0 ctia 0 hang chira X [ hé so cua so hang chira x° trong (1+x)
Vay hé s6 can tim la: CJ, = 4368
D6i voi dang toan nay ta co phuong phép giai sau:

Bai toan tlm hé sb chira x* trong tong n sb hang dau tién caa cap so nhan
Tong n s hang dau tién cua cAp sb nhan voi cong boi q =1 1a:

1-¢°
S, =U +Uy+..+U, =U, g (1.9)

+..+(1+bx)™" nhu la tong n s6 hang dau

m+1 m+2

Xéttong S(x)=(1+bx)"" +(1+bx)
tién cua cip s6 nhan voi u, = (1+bx)"™" va céng boi q = (1+bx)

Ap dung cong thirc (1.9) ta dugc:

pal=(1+bx)"  (1+bx)™ " — (14 bx)™
S(0=(L+bx)"™ 1—((1+bx)) —— bx( )

. . T O ,
Suy ra hé so cua s0 hang chira X trong S (x) la tich gita o va hé so cua so hang chira

m+n+1 m+1

x*** trong khai trién (1+bx)" " —(1+bx)
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Vi du 1.18: Tim hé sb ciia s6 hang chira x va rdt gon tong sau:
S(x)=(L+x)+2(1+ ) +.. 4 (n=2)(1+ %) +n(1+x)"
Giai
Taco: S(x)=(1+ x)[l+ 2(1+X)+..+(n=1)(1+x)" " +n(L1+ X)H}

f(X)=(1+x)21+2(1+x) +3(1+x)" +.c 4 (n=1) 1+ %) +n(L+x)""
bat: F(x)=(1+x)+(1+ x)2+(1+ x)3+...+(1+ x)"fl+(1+ X)'
S(x)=f (x)+xf(x)

N {F (0=1(x)
Suy ra hé sb ctia s6 hang chira X cua S(x) béng tong ciia s6 hang chira X va khong
chira x cia f(x) béng tong cta s6 hang chira X va hai lan hé s ciia s6 hang chia X’
cua F(x)

1-(1+x)"  (1+x)"
1-(1+x) X

e Suyrahé sb cua sb hang chira x cua F (x)=C?

n+1

—(1+x)

Tong F(x) ¢6 n s6 hang = F(x)=(1+X)

e Suyrahg so cua s hang chia x° cia F(x)=C?,
2 L oci n(n+1)(2n+1)

Vay hé s6 can tim la: C2 = 5

2. Bai toan tim s6 hang trong khai trién NEWTON

Vidu 2.1: Tim sé hang thir 21trong khai trién: (2-3x)”

Giai
S6 hang thir 21 trong khai trién [&: C22° (-3x)" = C202°3*x®

Vi du 2.2 Tim sé hang chta chira x* trong khai trién (X3 + Xy)10

Giai
k \,30-2k \ Kk

S6 hang tong quét trong khai trién 1a: T, = C (X3 )104( (Xy)k =Cp Xy

S6 hang chira x® g véi: 302k =28 < k =1
Vay s6 hang can tim la: C}x*y
Vidu2.3

N Je , i~ , .2 21
a. Tim so hang dirng gitra trong cac khai trién sau (X3 + Xy)

20
N , on . 2 . 1
b. Tim so hang dung gitra trong cac khai trién sau x4/x + =
()
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Giai
a. Khai trién (X3 + Xy)20 c6 21+1=22 s hang nén c6 hai s6 hang ding giira 1a $6 hang
thr 11 va 12
e S6 hang thir 11: CX° (xs) = C0x By
o Sbhang thir 12: Cj(X° )1 (xy) =Cx"y"
20

b. Khai trién | x4/x +

= c6 20+1=21 s6 hang. Nén s6 hang ding giita 1a 6
J(xy)

21 7\ 2\ 6 20
hang thu [?}1:16: ng[x“j ((xy)SJ =Cyxby 3

(V6i [x] l1aky higu phan nguyén ciia x nghia 1a s6 nguyén I6n nhat khong vuot quéa X).

Vidu 2.4 Tim s hang chira x° trong khai trién (1+x(1+ x))10
Giai

Céch 1: Xét khai trién
(1+x(1+ x))10 =CJ+Chx(1+ )+ C2x2 (1+x)" + CIx* (14 X)” +...+Ciox® (14 x) "
Nhan thdy: x® chi co trong cac sd hang:

e Sbhang thirba: CoX*(1+X)" =Cf(x*+2x*+x*)

e S6 hang thir t: Cpx° (1+X) = Cfy (x*+3x* +3x° +x°)

Vay s6 hang can tim la: 2C2x% +CZ x® = 210x°

Céach 2: S6 hang tong quat trong khai trién la: CJSx* (1+ X)k
— S6 hang chita x* mg véi: 2<k <3
o Véi k =2taduge: C2x*(1+x)” nén sb hang chira x* 1a: 2C2x°
e Voi k=3taduge: C2x*(1+x)° nén s hang chua x° 1a: C3x°
Vay s6 hang can tim la: 2C2x% +CZ x® = 210x°

Vidu 2.5:(PH Khdi D- 2004) Tim s6 hang khong chira x trong khai trién

f(x):(i/;+%J7 V6i x>0

Giai
S6 hang tong quét trong khai trién: T, , = Ck ( j =C¥ x3 it (keN,k<7)
Ung voi s6 hang khong chira X ta co: %_E k=0 k=4

Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 13

Nguyén Vin Nim - Lé Hoang Nam



Nhi Thitrce NEWTON Va Ung Dung 14

Vy s6 hang khong chira X trong khai trién f (x) la: C; =35
Vi du 2.6:(PHQG HN 2000)Tim hé s6 khong chira x trong khai trién:

17

Giai

S6 hang tong quét trong khai trién:
2 17-k 3 k
Tkﬂ:Clk{x 3} (X4J Voi (0<k<17,keZ)

3k 2k 34 17k 34
_Cky4 3 3 _ky12 3
_C17X _C17X

Dén dy ta phai tim k sao cho %—%zO@ k=8

Vay s6 hang can tim 1a s6 hang thir 9 trong khai trién va c6 gia trj la: C% =24310

Vi du 2.7:(CPGT — TH&TT- Pé 2- 2004) Sb hang chira a,b va c6 s6 mil bang nhau

21
L2 a b
trong khai trién: | 3}—=+  |—=
(\/ %\
Giai
11 1 1 21
Taco sb hang 6 ong quat cau khai trién: ( / f J (as b6+a 6 sz
k

- 21-k 3k-21  63-4k 4k

21 ko k
6

K _K K=zl 21K 21
=) Cka%h fa © .b 2 =>Cya ® b
k=0 k=0
Pé sé mil cia a va b bang nhau < 3k;21: 63(_34k < k=84

Vay hé s6 ctia s6 hang chira a va b c6 sb mii bing nhau trong khai trién Ia: C/ =293930

28

Vi du 2.8 :(PHSP Khéi A, 2000) Trong khai trién [xé/? + ij (x#0). Hay tim

s6 hang khong phu thudc vao x, biét rang: C" +C"*+C"? =79
Giai

. n(n-1
Tur gid thi€t taco: C) +C/ ' +Cl 2 =79 < 1+n+ (2 )=79
<N +n-156=0<n=12

28 12
Ta c6 s6 hang tong quat trong khai trién [XQ/; +x 1 j la:

Than Ting Tap Thé Lép 11B2 — Truong THPT Lé Hong Phong ( 2008 — 2009) 14
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4k 28k 48k

k

28
12—k 16————— 16
Clkz(x%/x) [ j =Ckx 3 B8 =Cix 1

S6 hang nay khong phu thudc vao x ®16—f—§k =0 k=5

Vay s6 hang can tim la: C., = 792

2 2 "
Vi du: 2.9: Tim s6 hang thir 6 trong khai trién | = +32_ |, (x,y=0,neN"
yZ XZ

Biét tong tAc ca cac hé sb trong khai trién nay bang: 4096
Giai
Trudce tién ta di tim n thdng qua gia thiét da cho: C6 thé trinh bay theo hai céch sau
Céch 1: Taco: (1+x)" =a, +ax+..+a,x" =4096 (*) Trong do: a, =C¥
Véi x=1=(1)<=2"=a,+a,+..+a, =4096 =2 =n =12
Céch 2: Tong tac ca cac hé sb trong khai trién 1a:

Cl+Cp+..+C) =4079 = ) C? =27
k=0

SN =22 o (1+1) =¥ e 2" =22 on=12

2 2\ 2 2\’ 3
Vay sé hang thir 6 trong khai trién |+ 3L | 1a: c5| 2| [ L | =792/ 2
' Vx WARE y

Vi du 2.10:( PH SPHN- 2001) Cho khai trién nhj thirc:

l 2 10
(§+§xj =a, +aX+..+aXx’ +a,x"°

Hay tim sb hang a, lén nhat.

Giai

(12 1 1 1
Ta co: (§+§xj —310 (1+2x °=—OZ < (2x) :>ak=3wclk02k

) ak > akJrl Clo 2k > Ck+12k+l
Taco a, dat max= &

& =8, C102 —Clkolzkl
k k
kl(21010!k)'2(k 12)'1(3! k)! >t
: —K): +1)Y—K): —_k
o J10-k k+1<:>§§k§£
210! 210! 2 2 3 3

k1(10-k)! (k-1)1(11-k)! k 11-k
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=k=7(keN, ke[0,10])

A 2’
Viy maxa, =a, = 3WC170

Vi du 2.11:(P& nghj Olimpic 30- 4)Tim s6 hang 16n nhét trong khai trién: (1+0,2)""
Giai
Taco: SO hang thir k: T, =C/h (0.2)k71 = %Cfﬂ)
Sb hang tha k+1: T, = Sikclk000
Sb hang thir k-1: T, = S%Clkooﬁ
1 1000! 1 1000!
Ckfl > _C k >—,
{Tk >T,, |“wowZgtoo | (k-1)1(1001-k)! 5 k!(1000—k)!
= =
T2To Lo e |1 10001 N 1000!
5 (k 1)/(1001-k)!  (k—2)!(1002—k)!
1 .1
1001-k 5k 1002-k >5k -5
= 001 > <:>{ <:>1001§k§1007<:>k:167
>1002 —k 5k >1001-k 6 6
5(k-1)
Vay maxT, = o5 —Cit
l 10
Vi du 2.12: Tim s6 hang hitu ti trong khai trién ($+ %j
Giai
11 10
: : L 1+225°
Sé hang tdng quat trong khai trién: | —+3/5 =—C 2253 =
ang tong q g (\/» ) 10 NG
‘ ;e N k=0
S6 hang hitu ti (s6 hang thi k) trong khai trién thoa: ' (keN,0<k<10)= L( 6
—eN B
3
yo. A ~ 5 13 l 0 l
e V6ik=0= sohanghiutila —C,=—
32 32
e Véi k=6= sbhang hiru ty la — T C10 2°5% = 26225
Vay s hang can tim la: 2625 va 3%

Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 16

Nguyén Vin Nim - Lé Hoang Nam



Nhi Thitrce NEWTON Va Ung Dung 17

Phwong phap:
e S6 hang tong quat trong khai trién la(a+ b)n =Cra" " p" = C:agba (a,b lahiru
ti)
m eN
e Giaihéphuongtrinh | © (keN,0<k<n)=k,
r eN
q

o S hang can tim la: Cloa" b

N 10 r
Vi du: Trong khai trién (\@H/g) c6 bao nhiéu s6 hang hiru ti.
) i i Giai

S0 hang tong quat trong khai trién:

0 1 IRy 1 124-k 1 kK o ) ok K
o] a3 (3] rvass

k=0 k=0

S6 hang hitu ti (s6 hang th k) trong khai trién thoa

62—KEN

K 0<k<124 ieN ieN

ZEN =k \ ©10<k<124=:0<i<31 <ie{01,..,31}
KeN 2° K = 4i K = 4i

0<k<124

Vay c6 32 s6 hang hitu ti
Vi du: C6 bao nhiéu sé hang nguyén trong khai trién: (€ﬁ+5/%)36
’ ~ Giai q

Véi 0 <k <36 ta co so hang nguyén tong quat trong khai trién:

cl (37)°" (388 =7 a2 36
k:15

S6 hang nguyén @12—%,%6 N<<:0<k<36<=ke {0,15,30}
keZ

Bai Tap Ap Dung

Bai 1:(PH TK- 2002) Goi a,,a,,...,a,, la cac hé sb trong khai trién sau:
(x+1)(x+2)=x"+ax’ +a,x’ +..+a,,.
Hay tinh hé s6 a,
Bai 2: Tim hé s6 cuia §6 hang trong céc khai trién nhj thl'rc‘ NEWTON sau:
Than Tang Tap Thé Lép 11B2 — Truwong THPT Lé Hong Phong ( 2008 — 2009) 17
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12
A A . X , ez 1
Heé s6 cua s6 hang chira x® trong khai trién | —+&/x°
g X

Heé sb cua sb hang chira x'® trong khai trién [l— X2 (l— Xz)]16
Hé s6 ciia s6 hang chira x° trong khai trién x(1—2x)° +x*(1+3x)" (Khéi D- 2007)
A Ko A , 9 .2 3 2 n X Af’ 24
H¢ so0 cua so hang chtta X trong khai trién (X —3X +2) Bigt T =—
AL—C 7 23
Hé sb clia s6 hang chira X° trong khai trién f (x)=(1+ 2x)3 +(1+ 2x)4 oot (14 2x)22

Hé s6 cia x°y*z°t® trong khai trién da thirc: (x+y+z+t)” (D& 4 “TH&TT"- 2003)

Bai 3:(TTPH- Pé 3-2009- Thay Nguyén T4t Thu Tim h¢ s6 x° trong khai
trién(x* - 2)", biét A? +C} =8C2 +49
Bai 4:(TTPH- Pé 1-2009- Thay Nguyén Tt Thu) Tim hé s6 cua x°trong khai trién

(X2 —X —1)n thanh da thirc. Trong d6 n 1a s6 nguyén duong thoa man:

1 2 n _ 20
G +C o +..+C =27 -1

Bai 5(TTPH 2009- Chuyén Phan Bi Chau- Nghé An)Xéac dinh hé sé cua x** trong
khai trién da thic (x*+2)" (3x°+1)" biét:

CIM_3C2 4. +(-1) 3 C2* +..+37"Cl, =1024

Bai 6 Tim cac s6 hang trong céac khai trién sau:

17
a) S6 hang thu 13 trong khai trién: [%H‘/Fj , X#0

b)

Ix
S6 hang thir 3 trong khai trién (2+ Xz)n. Biét rang:
3'Cy-3"Cy +3"?Cl +...+(-1)"C!

Bai 7 Tim hé s khong phu thudc vao x trong céc khai trién

a) [x3+ ! j b)(i/zz—xi/;J c) [1+ ! —xsj
32 X 4fy2

Bai 8 Tim cac s6 hang khong chira x trong cac khai trién sau:

a) (XJFX_%ZJ b) (5/;+ !

c) (1+ — x“)8

)

d) (X + Ej Biét s6 hang thtr ba 16n hon s6 hang thir hai bang 35
X

.- . 7
Bai 9 bat: (1+x+x2+x4) = @y + X+t AX”

a) Tinh: a,
b) Tinh: S=a,+a,+a,+...+ay
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c) Tinh: S=a,—-a,+a,—...+ay

Bai 10:(LAISAC) Khai trién P(x)= (xs +2i2j ta dugc
X

3010 4 .. Biét rang ba hé s6 dau a,,a,,a, lap thanh mot cap sb

P(x)=2a,x"+a,x"° +a,x

cong. Tinh s6 hang chira x*
.. L 200 , A , , Lo

Bai 11: Trong khai trién cua (ﬁ+(‘@) c6 bao nhiéu so hang c6 hé so 1a hiru ti?

Bai 12: Tim hé sb 1on nhét trong cac khai trién:

a) (1-0.0001)" b) (1+2x)" c) (?%}

C. AP DUNG NHI THUC NEWTON PE CHUNG MINH HE THUC VA TiNH
TONG TO HQP.
I. Thuin nhi thitc Newton

DAu hiéu nhan biét: Khi cac s6 hang cua tong d6 c6 dang Cka" *b“thi ta s& dung truc

n
tiép nhi thirc Newton: (a+b)" = ZCﬁa”’kbk. Viéc con lai chi 1a khéo 1éo chon a,b
k=0

Vi du I.1: Tinh tong 3°C%, -3"*Cl, +3“C% ..+ C*

Giai
D& dang thay tong trén ¢ dang nhu dau hiéu néu trén. Ta s& chon a =3, b =-1. Khi d6
tong trén s& bang (3-1)"° = 2'°

Vi du 12: Chimg minh ring Cy, +3°Clyy, +3*Clopy +...+ 30 Chft = 2% (22 1)

Giai
Twong tu nhu trén, ta nghi ngay dén viéc dung nhi thirc voi a=1,b=3 :
0 11 22 33 4 ~4 2000 ~2000 2001 2001
Cooo1 T3 Clpor 737 Clppr #3°Clpp; +3'Chppy +-..+37 Clpp =(B+D) =4
Nhung tong can tim chi chita cac s6 hang c6 C¥,,, véi k chin nén ta phai triét tiéu dugc
céc sb hang “1¢” bang cach tinh tong khac véi a=1,b=-3
0 11 22 33 4 ~4 2000 ~2000 2001 2001
C2001 -3 C2001 -3 C2001 -3 C2001 +3 C2001 +....+3 C2001 = (3_1) =2

2001 + 22001 _ 22000 (22001 _1)

Tir vi du trén ta c6 duoc bai toan tong quat sau:

Do d6 téng can tim la

Vi du 1.3:(PH Hang Hai- 2000) Chiing minh rang:
C5, +3°C, +3°Cy, +...+3"Chr = 2°"(27" +1)

Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 19
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Giai
(1+x)™" = Cox+CLX+C2X* +..+CI 1. C2x (1)
(1-x)" =Cox~CLx+C2 X2 +..~CAH> L4 C2x™  (2)
Ly (1)+(2) taduoe: (1+x)" +(1-x)" =2[CJ, +CLx* +...+Cax™" |
Chon x=3 suyra: (4)" +(-2)" =2[C}, +C}, 3 +..+C13"" |
24n +22n
2
22"+ o o
o——2=C) +C2 F+..+C"3"
2

272" +1)=C3 +C} 3 +..+C1 3"

= DPCM

Vi du L4: Tinh téng: S = CZ,, 23" +Cl 1, 2°3% + C4,,2°3° +...+ C2, 23 + CZ, 213!

o Giai ‘ ‘

Dé y rang bc cua 2 giam dan tir 11 -1, bic cua 3 tang dan tir 1— 11 vi vay ta can
giam bac cua 2va 3 trong mdi s6 hang xudng 1 don vi
Vay ta cé: § =2.3(Cppg2'°3" +C1ps2°8" +...+ C 2'8° + C}, 2°3 ) = 6(2+3) " =6.5"

Vidu L5 : Tinh tong:

S — Cgoog 32009 _ C;OOQ 3200841 + C22009 3200742 - = CZZ(())(;)QS 3142008 + 42009
Giai

Taco: Ty, = (_1)k Cooos3 ™ 4" = Cppe 3 (_4k)

2009

=S= Z Clo0e 3% (—4)k = [3+ (_4)]2009 _ (_1)2009 _ 1
=

_ 0 2 02 2nn2n
=C,, +C,, 3 +..+C.3

Vi du 1.6: Cho n Ia sb nguyén duong va chan, chirng minh rang:
n-1
! + ! 4+t t _ 2 *)
U(n-1)! 3(n=3)1" " (n-1)ur nl
Giai

Taco: (1-1)'=Cl-C}+C2-Ci+..+(-1)"C/
Vinchén (neN)nén (-1)" =1

Suyra: C)—Ch+C2—Cl+..+(-1)"Cl =0(**)

n! N n! - n! _ont
(n-1)t 3(n-3)t = (n-1)m!

o C+C+..+C =2
0 1 2 3 _ N _0(i

Te (%) = Con Cln+C2n C3n+... C",1+Cn 0(|_).
C,+C . +C +C +..+4C " +C'=2"(ii)

*) <
Taco: 1
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Lay (i) trir (i) tadugc: 2(Cy+CF+...+C/ ) =2"

&(Cr+Cl+..+Cr _Z o = (DPCM)
n n n 2

Vi du L.7: (CPXD S6 3, 2003) Chtrng minh rang v6i moi s nguyén duong nta déu
c6:C;, +C> +C3 +..+4C2l ' =C) +CZ +C, +..+CZ
Giai
Ta c6 khai trién: (x +1)2n =Cy X" +Cy X" +C2 xX*" P+ +C
Chon x=-1 tadugc: 0=C? x*" —-C; +CZ -C3 +..+CX
< C,, +Cy +Cy +...4C " =C;, +C;, +C;, +...+C;y (DPCM)
Chon 2n =20ta c¢6 dugc mot dang thirc “dep” sau:

Vi du 1.8:(CPSP Bén Tre —-Khoi A-2002) Chtrng minh rang:
Ch+Coy+Co+..+Ch0 =2"

Giai

Cach 1:Ta co:
(1-x)* =C% —~Chx+C2x* —...—Cix™ + C2x®
Chon x =1ta duoc:
0 1 2 19 20
0=C, —C5 +C5 —...—C5 +Cy
& Co+C2+..+CL =C;, +CJ +..+Cj
A=Cy +Ci +..+C2
1 3 19
B=C,+Cy+..+C5
Mat khac: (1+ x)20 =Cy +Co X +CZX* +...+ CLx" + C2x*
Chon x=1 chota: 2° =Cy +C,, +C2 +..+C;0 +C2
= A+b=2% (2

@A:Bvéi{ @)

20
Tu (1) va (2) suy ra: A=27=219 (PPCM)
Céach 2: Ap dung cong thic C¥, =CK*+CK va C? =1

n+1

19
Ta duge: Cp+C3y +Cap+...4Cy =Cpy +CL +CY +...+Cy +Cpg =(1+1) =2%

Vi du 1.9: RUt gon tong sau:
S =3%.2.C},,, —3™.2°C3,, +3°%2°Co, +... + 27 CH
Giai

Ta c6 cac khai trién:
(3+2)™ =37CY +37%°.2.Chy, + 300 22CE .+ 322 CL 4 2207 C20T (%)
(3-2)" =397CYy,, ~37%.2.Cly, +3°%%22Cly, — 4 327 CIT _220NCI0 (x%)
Trir (*) va (**) ta duoc:
Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 21
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2006 1 2004 A3 ~2 2006 o~ 2007 2007 o~ 2007 2007
2(3°%.2.Chppy +3.2°Cly +..+3.27Clor + 2 Cl07 ) =57 1

52007 _q

Viy S =

Vi du 1.10:(CP, khdi T-M- 2004) Chirng minh rang:

0 21 2004 ~ 2004 3241
Cooos +2°Coppq +- 4277 Clppy = 5

Giai
Ta co:

2004 C
Z 2004 X 2004

(1+X)2004 (1_ 2004 ZC2004|:XK+(_X)k:|
1_ 2004 Z C2004

_ 0 2 2 2004 2004
=2 (C2004 + C2004X ot C2004 )

. 2. O 2 A2 20042004 _ 30 +1
V61 x=2 taco: Cypy +Chpp2” +...4+Cjpps 2 ==
Vidu 1.11: Ching minh: C? +C'C} +C "'C, +..+ C/'C +..+CP =CP

‘ Giai

bicu kién: p<a,b
Ta co:

(1+x)* =CJ +Cix+C2x’...+ C2x*

(1+x)" =C2+Clx+Cax..+Cx°
= (1+x)" =M +(C2+CIIC +CPIC +.. + CPIC +.. 4+ C ) XP ()
Véi M la mot da thire khong chira x°
Mit khc (1+X)™" = C2, +CL X+ CL X o+ CEEX (%)

Dong nhat hé s6 ¢ (*) va (**)cho ta (DPCM)

I1.Sir dung dao ham cap 1,2
1. Pao ham cap 1

Dau hi¢u: Khi hé s6 dung trudc to hop ting dan hodc giam dan tir 1,2,3,...n hay
n,...,3,2,1 tirc s6 hang d6 co dang kC* hoac kC*a"™*b*™ thi ta c6 thé dung dao ham
cap 1 dén tinh. Cu thé
(a+x)"=Cla"+Cra"*x +C?%a"*x* +Cla"*x* +...+ C"x"
L4y dao ham hai vé theo x ta duoc :
n@a+x)"=Cta"" +2C2a"?+3Cla"" 2+...+nCEx”’1 (1)
Dén dy thay x,a bang hing s thich hop ta dugc tong can tim.
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Vidu 11.1.1:(PH BKHN- 1999) Tinh téng C —2C2 +3C% —4C* +...+ (-1)"*nC"
" Giai
Ta thay tong can tinh c6 dang nhu VP (1). Viéc con lai chi can chon a=1,x=-1 ta tinh
duoc téng béng 0.
Céch khac: Str dung dang thirc KCX = nC*? ta dugc tong bang :
nC’,-nC.,+nC2,—nC}  +..+(-1)"*nCl7=n(l-1)"*=0
D}]ng céch nay co thé tranh dugc dung dao ham do d6 phu hop voi céc ban 11 chua hoc
dén dao ham hodc cam thay dung chua quen dao ham.

Vidu I1.1.2:Tinhtong: 2C} +2.C22+3C?2% +...+nC2""

Giai
Xét: f(x)=> Cix“=(1+x)"=CJ+Cp+Cl...+C]
k=

0

Zkaxkl 1+x) i =C! +2C2x+...+nC"x"*

k=0
= f (2): n3"*
Vidu 11.1.3:(PH KTQD- 2000) Chirng minh
(2+X)n =1.2""C, +2.2"2C2 +3.2"°C:...+nC) =n3"" (Vl<neZ)

Giai
Céach 1: Taco: (2+x)" =CJ2" +CL2" " x +C22"*X* +...+ C'X"
Pao ham hai vé theo bién x ta dugc:
n(2+x)" " =CL2" " +2C%2"2x+3C32"*x2...+ CIn.xX"
V6i x=1= n3"t =C12"4+C22"22+C32"*3...+C"n = PPCM
Cach 2: Taco: (1+x)" =C2 +Chx+C2x” +...+Cox"

Pao ham hai vé theo bién x ta duge: n(1+x)"" = Ch +2C2x +...+ nCx"*
n-1 n-1
Ta chon x=ton3 =Cr11+2C§£+...+nCr:1 1
2 2 2 2

= n3" =Cl2""+22"?C2 +3.2"3C3...+nC" = PPCM

Vidu I11.1.4: Tinh tong
S= n2"'Cl+(n-1)2"23.C, +(n—-2)2"°3FC2 +..+3"'C*
o q Giai q
Nhan thay hé so6 ding trudce t6 hgp giam dan n,n-1, ...,3,2,1 nén phai hoan doi vi tri a va
X

(x+a)" =Cx" +Cix""a+C2x"%a’ +...+ Cla"
DPao ham theo x: n(x+a)"™* =nx""C° + (n-1)x"?aC! +(n-2)x"*a’C? +...+a"*'C!"*
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Thay x = 2, a = 3 ta duoc tong bang n5""*

Céch khac: Khéo Iéo sir dung 2 dang thire C'™* = C* kC* = nC* ta c6 thé tranh viéc
phai dung dao ham phtrc tam:
S=n2""'C! +(n-1)2"?3C"" +(n-2)2"°3*C"* +...+3"'C!
=n2"'Cl T +n2"?3C) 2 +n2"*FC) Y +...+n3CY
=n (2"*10211 +2"73CM 2 4+ 2733 C 2 4+ 3“*102,1) =n(2+3)"*=n5""
Vidu 11.1.5: Tinh téng 2008CY,, +2007CL,, + 2006C2,,, +...+ 2C2%¢ + CX

Hé sd trudc to hop giam dan tir 2008,2007,.G.I.31,1 nén ding dao ham Ia diéu d& hiéu:

6+ D = Clpi™ Gl % 4 Cl ™ 1.1 CTlf + CE
Bay gio néu lay dao ham thi chi dwoc 2007C3,,,x*** trong khi trong dé dén 2008 do do ta
phai nhan thém x vao déng thirc trén rdi madi dao ham:

K™ = C™ 4 Chax™ 4 Cip ™ 4.+ CZ" + CEx

< (X +1)°°(2008x +1) = 2008C,,, X" +2007C, 0, X*® +...+ 2Co00 X + C20!
Thay x = 1 vao ta tim duoc tong 1a 2009.22%

Vidu 11.1.6: Chirng minh ding thirc:
a) (PH TCKT Ha Ngi 2000): C +2C2 +3C} +...+C)x" =n.2""
b) C;+2C,+3CH+..+(p+1)CP +..+(n+1)C; =(n+2).2""
Giai:
a) Xét nhi thirc (1+x)" =C? +Cox+C2x*...+C/x"
L4y dao ham hai vé déng thirc theo bién X:
n(1+x)" =CY+2C2x+...+nC X"
Chon x =1 ta dugc: CJ +2C’ +...+C} =n.2""
b) Tuong tu nhu ciu a ta nhan x cho 2 vé cua dang thire roi iy dao ham.
Vidu 11.1.7: RGt gon biéu thire sau: S =3C? +4C; +5C. +...+(n+3)C!
o Gii
Cach 1: Nhan thay rang véi X =1thi ta co:
* 3Cy =(CxX°)!
o 4C) =(Cix*)!

e (n+3)C; =(C/x"?)’

Suy ra:
CHE+Cix* +CAC.+(n+3)CPX™ =x° (CF + Cox+CAXC +..+CIX"* ) = X* (1+X)" (%)
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Xét hamsé: f(x)=x*(1+x)’

= £'(x)=3x(L+x)" +nx (1+x)"

Két hop véi (¥) = f'(x)=3%"C{ +4x°C} +C25x" +...+(n+3)x"C/

Chon x =1 thi: $=3C? +4C, +5C. +...+(n+3)C]
=3.2"+n2""=2""(n+6)

2. Pao ham cap 2

DAu hiéu: Khi hé s6 dimg trude t6 hop co dang 1.2, 2.3, ..., (n-1).n hay (n-1)n, ...,
2.3, 1.2 hay 1,2%,...,n? (khong ké dau ) tirc c6 dang k(k —1)C*a"™ hay tong quat
hon k(k —1)C¥a"*b* thi ta cd thé ding dao ham dén cép 2 dé tinh. Xét da thirc:
(a+bx)" =C> +Cla"*bx + C%a"b’°x* +C3a"°b’%* +...+ C'b"X"
Khi d6 dao ham hai Vvé theo x ta dugc:
bn(a+bx)"™* =Cia" b +2C2a"*b’x +3C3a"*b*x* +...+ nCb"x"™*
Pao ham lan nira:
b?n(n-1)(a+bx)"? =2.1C2a"?b* +3.2C3a"°b°Xx +...+ n(n =1)C'b"x"?*(2)
Dén ddy ta gan nhu giai quyét xong Vi du toan chi viéc thay a, b, x bai cac hang s6
thich hop nira thoi.

Vidu 1.2.1: Chirng minh ring
S=2.1C?+3.2C% +4.3C! +...+n(n-1)C" =n(n-1)2"*
D& dang thay duoc VT cua dang thirc trén gidng gan nhur hoan toan VP (2) ta chi viéc
thay a =b=x=1 la da giai quyet xong bai toan

Chu y: Pay chi 13 y tudng con khi trinh bay vao bai kiém tra hay bai thi thi ta phai ghi ro
xét da thirc (1+x)" rdi dao ham 2 lan va thay x = 1 vao méi dugc tron s6 diém.

Cach khéac: Ta van co thé st dung dugc dang thire kC* =nC¥~ 2 lan dé tinh tong trén, cu
thé:
S=niC; ,+n2C2,+n3C: +..+n(n-1)C} =
=n(n-1C° , +n(n-1C; , +n(n-1C2 , +..+n(n-)C > =
=n(n-DA+D)"?=n(n-1)2"*

Twong tu nhu trén ta dé dang tinh dwoc tong bang cach thay x =-1van = 16
1.2C%, —2.3C}, +3.4C/, —...—14.15C}; +15.16C;q

Hoic ta ciing c6 thé sir dung kC* =nC*? dé don gian hon mot chut.
Vidu 1.2.2 Rat gon tong sau 12 Ch, 2%°% + 22C2,,, 277 +37C3 03 27% +...+ 20092 C2%°

Giai
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Véi y tuong nhu Vi du trén ta xét da thuc

(2 + X)2009 — (:(2)009 22009 + C]éoog 22008 X + Cioog 22007 X2 + C’;‘OOQ 22006 XS +. .+ C;gggx2009
Pao ham lan 1:

2.2009(2 + X)*™® =1C5 ), 2% +2C2,,, 2% X +3C3,,, 22 X2 + ...+ 2009C2 2% 208
Néu ta tiép tuc dao ham lan nira thi chi thu duoc 1.2, 2.3 ,... do d6 dé thu duge 2%,3%ta
phai nhan thém hai vé v6i x réi moi lay dao ham:

2009 (2 + X)°® =1CL 1, 22 X + 2C2,0, 27 X + ...+ 2009C 2% 20

2009(2 + X)*™® +2009.2008X(2 + X)*™7 =12Cl1 22 + 22C20 2% X + ...+ 20092 C200% 20

Thay x = 1 ta rat gon dwoc tong trén thanh 2011.2009.3%*’

Tuong tu khi tinh tong 2.1C! +3.2C2 +4.3C? +...+ (N +1)nC! ta can chi y Ia trudc t6
hop c6 mot hé s6 16n hon k trong C* nén ta phai nhan véi x trude khi dao ham 2 lan.

Vidu 1.2.3:(PH AN - CS Khdi A 1998) Cho f(x)=(1+x)", (2<n<Z)
a) Tinh f"(1)

b) Ching minh rang:

21C2+3.2C} +4.3C) +...+(n-1)nC; +...+(n-1)nC; =n(n-1)2"*

Giai
a) f'(x)=n(1+x)"" = f"(x)=n(n-1)1+x)"" = f"(1)=n(1+x)

n-2

b) Taco: f(x)=(1+x)" Zn:Cn C3+Cﬁx+zn:anxk
k=2

k=1

f'(x) C1+Zka X!
k=2

K (k—1)Cix?

k=2

= f" Zk k-1)Cy =2"*

= 2.1C +3. 2C2 +..+(p+1)CP +..4(n+1)nC; =n(n+1)2"*; (PPCM)

Tucau b tathay (n—1)=(n+1) thitacé mot bai ton khac:

b’) Chimg minh ring: 2.1C; +3.2C] +...+(n+1) pC’ +...+(n+1)nC; =n(n+1)2"?
Vi baitoan nay ta cd thé giai nhu sau:

Xét nhi thire: (1+x)" =C +Cix+C2x’...+ CX"

Nhan hai vé ciia ding thic vdi x#0 déng thoi 14y dao ham cap 2 hai vé theo bién x ta
duogc: 2n(1+ x)"f1 +n(n-1)x(1+ x) =2Cix+3.2C2x...+(n+1)nC x"*

Cho x =1 ta dugc PPCM
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I11.  Sir dung tich phan xac dinh

Ddu hiéu: Y tuéng cua phuong phap nay 1a dwa vao hé thirc

b
'?Xkdx _ Xk+1 ak+l _bk+1
" k+1),

k+1
Tur ddy dé dang tim duoc du hiéu dé st dung phuong phap nay 1a s hang cua tong c6

_ hk+l , b , .
dang %Cﬁ . Cu thé, xét tich phan | ='[(C +dx)"dx ta cd thé tinh bang hai cach.
+ a
, 1% 1 c+d0)™
Tinh tryuc tiép: | —J' (c+dx)"d(c+dx)=—| ————
d- d n+1 ).

k=0 k=0

n k+1 b n k+l | k+l
> fereat | X | =3 A e
k=0 k +1 a k=0 k +1

Hai cach trén 1a nhu nhau nén tir 36 ta c6 duoc:

i ak+l_bk+l Ckcn,kdk :i (C+dX)n+1 b
~l k+1 " d n+l )

Tay Vidu toan ta chon cac hé sé a, b, ¢, d thich hop

b n n b
Hoic gian tiép: | =J‘( Cre"* d*x j X=Z£C§C”kdijkdxj

2 n+1 n+1
Vidu I1.1: CMR 2c°+2—cl+2—c2 +2 Cl= 1
2 3 n +1
o Giai , ‘7
Nhin vao tir ctia phan so dé dang tim duoc hai can a=0,b=2. Tiép tuc dé y mot chut ta
chon tiép ¢ =d =1 suy ra dpcm

S

2

Cha y: Khi trinh bay bai thi phai ghi rd tich phan j (1+ x)"dx ri tinh bang hai cach méi
0

duoc tron diém.

Céch khéac: Ta c6 thé tranh khong ding tich phan bang cach ap dung dang thirc:

k k+1
C. _ Ch . Viéc tinh toan khdng nhirng don gian hon ma con giam thiéu duoc sai sot
k+1 n+1
khi lam bai:
1 1 22 3 nenany @+2)" -1
VT(III.l)—m(ZCn+1+2 Cli+2°C, +..+2"Cl ) = .

Dé thiy 18 sy hitu ich ciia dang thirc don gian d6, ta xét mot Vi du  khac. Tinh tong
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coY (ctY (cY c Y
S=| L+ 2|+ 2| +4+|
1 2 3 n+1

R6 rang dung tich phan dbi véi bai nay gan nhu 1a khong thé nhung néu ap dung déng
thire d6 thi lai 1&8 mot chuyén khac:

— 1 1 2 3 n+1

- m[(cm) #(C2a) +(Ca) +er(Cr) ]
Viéc con lai bay gio chi 1 tinh tong trong ngoac vudng do. Co rat nhiéu cach dé tinh nén
chling ta s& quay lai tong nay trong phan “ Cac phuong phap khac “

Tro lai phﬁn tich phan, voi viée thay a,b,c,d béng cach hﬁng s6 thich hop ta co thé “ché”
ra cac Vi du toan phtrc tap hon, chang han khi a=2,b=-3,c=1,d =-1ta co:

243 22 _3? 22,3 R 1-47%
1 C;oog 2 C22009+ 3 C23009_"'_ 2010 2288:: 2010
2 3 4 n+2
Vidy I11.2: Tinh 22102+2310§+2410§+---+2 2102
n+
Giai

k+2

Zlcﬁ nén ta nghi ngay dén dung tich phan. Nhung

Moi so hang cua tong c6 dang

mau ctia hé s6 lai 12 k + 2 50 v6i trong ddu hiéu ¢ trén 2 k+1. Do d6 ta phai thay tich
b b
phén '[(1+ x)"dx béng tich phan khac. O déy ta chon | = '[ x(1+ x)"dx . D& dang tim duoc

can trén la 2, can dudi la 1. Thu lai:

(B e erfra - 5

1

Viéc con lai bay gio chi 1a di tinh truc tiép I:

| = '2[(X+1 1)@+ x)"dx = I[(l+x)”*1 @+x)" ]dX£(1+x) (1+x)”+1j

2

1 n+2 n+1

1
V6i y tuong d6 ta xét tong sau:

ECS —ic; +3Cf —EC b D cr
N ) o2 4 6 8 2n+2
Mau cua hé so trudce td hop gio day khong con mAau muc nita ma “nhay coc” 2,4, 6, ...,
k
. 5 nén s6 hang ban dau ciia n6 trude khi liy

2n + 2 va dé ¥ mdi s6 hang ¢ dang

k , \
nguyén ham la C*x***'hay C* (Xz) X dén day phan nao ta da doan ra dugc tich phan ban
dau 1a I X(1+ x*)"dx . Nhung nhu vay thi ddu trir & dau ra ? Tinh y mot chit ta sira lai
duoc: Ix(l— x?)"dx . Viéc thay can don gidn hon, & day ta chon can trén la 1, can duéi la

0. Thir lai ti chat:
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fraeyen [ Sercos Jun- 3 i o) - 5 GV

= 0 2k +2
Phan con lai ciia Vi du toan la tinh tich phan do:

jx(l x)dx——j(l x2)"d(L—x?) = —= (Mj

5 n+1

V6i viée thay d6i tich phan ta c6 thé 1am ra ti ti cac tong khac phuc tap hon !, Vi du

ixs(l— x)”dx,ij(Z— x*)"dx, T (X+D)(1—-x*)"dx...

1

1n+1
Vidu I1.3: RUt gon: S:ECf‘— C2+.. +( ) Cli(l<neZz)
2 3 n+1

Giai
Xét: f(x)=(1-x)" =1-C2x+C2x* +...+(-1)" Cx"

= J':(l—x)ndx = I:(l—C},x+C§x2 ot (1) Cr:‘xz)

1
{(H)T Cock (e

—(n+1) )

1 2 . n+1
:&—C—”+...+( Y cr=_1""

2 3 n+l " n+1
Vi du 11.4: Chirng minh rang; CrllE—Cf£+C21+...+(—1)nflC:£=l+£+...+i
1 2 3 n 2 n
Giai
13 CE ()X
n-1 1—(1- n n
Taco: Y (1-x)' = (1-x) = k=0 =>"Cl(-1) X (vx=0)
k=0 X X k=0
n-1 n
=2 (1-x) =X Cr (1) %
k=0 0
n-1 n
= jlz(l—x)kdx :I: CX (~1) "x*dx
o k=0
1
n (:l.—X)kJr1 L k1|:XkT
= oL )
5] S (]
n-1 _1)k n (_1)k71
Ck( — Ck
=20 TS
:Cﬁl—Cf£+Cf£+...+( 1)"71Cr:‘£:1+£+...+£:> PPCM .
1 2 3 n 2 n

Than Ting Tap Thé Lép 11B2 — Truomg THPT Lé Hong Phong ( 2008 — 2009) 29

Nguyén Vin Nim - Lé Hoang Nam



Nhi Thitrce NEWTON Va Ung Dung 30

IV. Coéng cu s6 phirc
Y tudng ctia phuong phap nay 1a dya tinh chat dac biét cua i:

i4k :1 ’ i4k+1:i ’ i4k+2:_1 ’ |4k+3 |V01 kEN

Tir @6, ta xét da thurc
f(x)=a, +ax+ax*+ax’ +..+a x"

Pit S,=> a,5,= > a,5,= > a,5,= > a.Taco:

SO+82 :M
f(L)=(S,+S,)+(S,+S,) (0t
(D =(S+5)~(8,+8) &1 Si+S=—"———
=078+ G =80 s, s, = Re(f (i)

S; =S, = Im(f(i))

S, = f @+ f(—1)4+2Re(f(i)) "

S, = f@)— f(=1)+2Im(f(i)) 2
- 4

s, - f(1)+ f(—1)4—2Re(f(i)) Q)

s, = f(1)- f(—1)4—2lm(f(i)) 4

Vi Re(f (i), Im(f (i) Ian luot 13 phin thuc va phin o cua f (i)

Vidu IV.1:RGtgonT,=CS —CZ +C} —..+C",

Giai
Rorang S, =S, - S, trong da thire f (x) = (1+x)*". Mit khac ta c6
f(i)=(S,—S,)+(S,—S,)i néncdng viéc bay gio chi la ditinh f (i) va phan thyc cta né
chinh la tong T, can tim: f(i)=(1+i)* = [(l+i)2]2n —(2i)2n =4"(-1)".
Ta ciing c6 thé sir dung (1), (3) tada timra ¢ trén de giai nhung mat cong giai lai h¢
phuong trinh 4 an d6 va nhu thé thi that 1a giét rudi ma lai ding dén dao mo trau !

Twong tu ta tinh dugc tong C;, —C> +C> —..+C/"' =0
Vidu IV.2: Tinh T, =1C;, -3C; +..—(8n-1)C*

Giai
Trudc tién ta phai dung dao ham dé c¢6 duge hé sb dung trude to hop Xét da thuc:

f(x)=(1+x)® —Cg’n+ZCkxk = f'(x) =8n(l+x)*"* Zka X<

k=1 k=0
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8n
Lai nhan véi x ta duoc g(x) =8nx(1+ x)*" ™" = ZkCerk
k=0

Nhan thdy T, chinh Ia phan 4o ctia g(i): g(i) =8ni(1+i)®" = 4n.16" +4n.16"i
Do d6 T, = 4n.16"
Tuong tu ta dung dao ham 2 lan dé tinh tong 2°C2 —4°C, +6°CS —...—(8n)*C":

8n 8n 8n
(1+X)°" =Cg, + D Cyp X = 8n(1+X)*"" = Y KCyy X" <= 8nx(L+X)*" = H kCq X"
k=1 k=1 k=1

8n 8n
= 8n(1+Xx)*"* (1+8nx) = D k*Cy X < 8Bnx(L+x)*"* (1+8nx) = > k*Cq, X = f(x)

k=1 k=1

Tong can tinh 1a phan thuc cua f (i) =8ni(1+1)*2(1+8ni) =16""n+128n2.16" i

V. Mét sé phwong phap khac

. 0<mek<n
Vidu V.1:(PHQG TP.HCM, 1997) Cho
k,mneZ
Ching minh: C¥.C° +CK".C! +..+C"C"=Ck
Giai

m+n

+CL X+..+4C™"x

m+n m+n

(1+x)"" =C}

Suy rahg sé x* trong (1+x)".(1+x)" la: C2.CE+CrCi ™ +...+CoCE™
Vahesd x* trong (1+x)"" 1a CX |
Déng nht thire: (1+x)".(1+x)"=(1+x)""

Ta duge: Cpi,, =C,.Cy +C,;.C ' +..4C .Ch " = (DPCM)

0<k<n
S Chirng minh:

Vi du V.2: Cho {

ynNe

2n)!
ClCr+ClICi +..+CM Cl = (2n) [

Giai

Ta co: (1+£j (1+x)" :in(l+ x)zn L VX+0
X X

:{Cf +C§£+...+C;‘ iﬂj(Cf +Cr1,x+...+Cr?x”)
X X

1 0 1 2n,2n
QF(CZ” +Co X +...+C, X )
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Dong nhat thirc hai vé dang thirc v6i nhau ta dugc:

|
CICk +CICH 4.+ CriCr g = L
(n—k)L.(n+k)

Véi k =0 ta c6 dugc bai toan dep sau:

Vidy V.3:(BP Tuyén Sinh ) Rit gon S, =(C?)" +(C2)" +(C?) +..+(C)’
Giai
Céch 1: Tuong ty nhu Vidu V.2 xét trong truong hop m=k=n
C) =ClCl+C:CM +..+C]C?

= (Co)2 +(C1)2 +(C2)2 +...+(Cn”)2

n n n

Céch 2: Xét dong nhét thie (1+x)" (1+x)" = (1+x)™ (1)

VT (1)= (Cr? +Cix+C2x? +...+Cr?x”)(Cr? +Cix+C2x? +...+Cr:‘x”) =

=(CICr +CiCIt +CIC 2 +..+CliCh +CICY ) X" + M (X) = SX" + M (x)

Trong d6 M (x) 14 da thirc khong chira x". Do d6 S ciing chinh 1 hé s6 cua x"trong
VP(1)nén S =C,,

Tong quat hon véi viée tim hé s6 cia x” trong dong nhét thire (1+X)" L+ X)™ = (1+ )

ta c6 dugc hé thirc sau: C +CP'Ct +CP?C2 +...+CPCI+..+CP =C?

n+m

n+m

Cach 3: Xét cdng viéc sau: Chon tir n nam va n nir ra mot nhém c¢6 n nguoi.
Co6 hai hudng giai:

2 T o , e, L.
- Xét trudng hop chon k nam va n—k nit: C¥C'™* (C:) .Do k c6 thé nhan cac gia tri

tir 1 dén n va theo quy tic cong ta c6 S chinh 13 tat ca sb cach chon dé 1am cong viéc trén.
- Mat khac ta cling c6 thé chon tryc ti€p n nguoi tir hai nhém nam va nir sau khi ghép
chung hai nhom d6 lai véi nhau, do d6: S =C;, . Tuong tu ta xét Vi du toan manh hon.

Vidy V.4:B4 2- TH&TT-2008) S, =(Ct) +2(C2) +3(C2) +...+n(CP) ", véi nla

n

sb tu nhién lé

Giai
Céch 1: Ta co:

s _((c;)2+(n1)(c;1)2)+...+[(”71j(cﬂ2{”T”J[cff ﬂm(c:)z
)

n((ch) +(Cz) +r(cr

n

n

n

N
:n((CQ*1)2+(Cf +.. +C”1)2)+n
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=25, =n| (C) +(C2) ..+ (C7) | #n

"
Mat khéc ta c6: (1+x)" =(Cj, +Cj,X+...+ CJ x" +...+C22n”x2”)zn
= hésécaa x" 1a CJ (*)

Trong khi d6: (x+1)" =CX"+Cix"" +...+C! =C) +Cp +...+ CX"
= hesdcia X" 12 (C2) +(CH) +.t(C) (9

n n n

TU (%) VA (%) =C! ~1= n[(c;)2 H(C2) +ot(Cr) }
= S, =2C) = (PPCM)
2
Céach 2: Ta co:
f(X)=(1+X)"=C>+Cix+C>x* +C3x*...+C"x" (1)
= f'(X)=nl+x)""=C; +2C2x+3C>X* +...+nC'x"*
< xf'(X) = nx(L+x)" = Cix+2C2x* +3C>x° +...+nC"x"

Thay X bing 1 vao dang thuc trén ta duoc
X

n-1
ﬂ(ul} —ctiiacztiaci i inerl (2
x\ X X X X X
Nhan vé theo vé (1)va (2)
n-1
l(1+£J @A+x)" = CrlGCrlll+2Cfx2Cf %+3Cfx2Cfi3+...+ nC x"C, in+ M (x)
x\ X X X X X

Trong d6 M (X) 1a da thirc khong chira s6 hang ty do. Khai trién va tim hé sé cua s6 hang

n-1
tu do trong da thirc l(l+ EJ (1+x)"ta tim dugc S, =nCj,
X X

Cach 3: Xét cdng viéc chon tir n nam va n nir ra mot nhom cé n ngudi va 6 mot doi

trudng 1a nam.

Xét truong hop chon ra k nam va n — k nit, sau do chon tir k nam ra mot ngudi lam doi
N A N _ 2 L elA AL s g e £ N

trudng thi so cach la kC,‘fCQ k= k(C:) . Do k ¢0 thé nhan cac gia tri tr 1 dén n va theo

quy tic cong ta c6 s6 cach chon doi do chinh 1a S, .

Mat khéc, ta ciling c6 thé chon mot trong n nam lam dgi truong trudce, rdi chon méi chon

n—1 nguoi khac sau khi ghép hai nhom thanh mot. Do d6 S, =nC,*

_~n
- Ck+n+l

N .
. Chitng minh: C{, +C, , +...+C]

Vi du V.5: Cho Ken
k,nezZ

Giai

k+1+(x+1)k +ot(X+1)

k+n

Xét da thuc: P(X) = (X+1)
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Nhan thiy hé s6 x* trong da thuc trén la: C? +C!  +...4+C

k+n

(D) [0 )™ | (o) — ety

Mat khac: P(x)=

LA A k . k+tl _ ~n
Co hC SO X . Ck+n+l - Ck+n+l
Pong nhat thic ta co: C), +C},, +..+C/

k+n

=C’

k+n+1

= PPCM

Bai Tap Ap Dung
Bai tap1l. Chirng minh ring
a) 2"CY+2"L7NCl+2" 7P CE +..+7"C) =9"
b) C:3"-C:3"'+..+(-)"C} =C’+C, +..C,
c) Ci3"+2C23"?+3C33"°+...+nC" =n4"" ( PH Luat- 2001)

c? ¢t c? c' 2"(n*+n+2)-2
d +—"+—"+..+—"-=
3 4 4 n+3 (n-1)(n+2)(n+3)
c’ ¢t ¢ cr 2" -1
e) L+ +—"+. .+ =

36 9 3(n+1) 3(n+1)

f) 1°C;+2°CZ+..+n°C] =n(n+1)2"? (P& 1-TH&TT- 2008)
Bai tap 2. Tinh cac téng sau:

a) CL +3.2°C3 +5.2°CS +...+27.2°C2% +29.2%C2

b) 2.1C?3"22% -32C33"%2% +4.3C*3" 2" +...+ (-1)"n(n-1)C" 2"

1 2 n
o 0= o Ly G
2 n+1

n

d) 2C? +%22Cr11 +%23Cf +...+%2””Cn =%
e) S=Cl —%Cgm +%C§003... +$c§gg§ (P& 4 TH&TT- 2004)
Bai Tap 3:(TTPH- Dé 8- Thiy Nguyén Tét Thu) Dit T, =(-1)"3CZ**. Chung
minh: iTk =0
=

Bai Tap 4:(TTPH- Pé 7- Thay Nguyén Tit Thu) Tinh Téng
P= C;om + 3C23010 - 32 C25010 + 33C27007 T 31004 szgfg

Bai Tap 5: Cho khai trién (x* +3x+1)"" = a, +a,x+a,Xx* +...+ a,,x*°. Tinh tong
a. T, =a,+a,+ag+...+ 3, b.T,=a,+a +a,+...+4a,
C. T,=a,+a,+a,+a;+...+a, +a;, dT,=a,-a,+a5—a, +..+a,—a,
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D. AP DUNG NHI THUC NEWTON BE CHUNG MINH BAT PANG THUC VA
MQT SO BAI TOAN SO HQC
Vidu D.1: PHQG TPHCM) Cho 2<ne Z. Ching minh rang:

coct..cr <[ 222
n-1

Giai

Taco: (1+x)" =Y CA"™ X =CP +Cox+C2x*..+C X"
k=0

Cho x=1 tadugc: 2" =) CM1"1=>'C) =C)+C; +C}..+C,
k=0 k=0

Ap dung BPT Cauchy véi nsé = 2"-2=C!+C2..+C" >ng/CIC2.C"
2" -1

=C,C...C! =Cr?Cr1]...Cn”§[ j = DPCM

0<k<n .
Vidu D.2:(PH Y Duwgc TPHCM- 1998) Cho: { S Chirng minh rang:
€

C2nn+k 'Cznn—k < (Cznn )2
Giai

Véi 0<k<nkeZ
(2n+k)! (2n-k)!
a, = :
ni(n+k)! nl(n—k)!
C(2n+k+1)! (2n-k-1)t
“ni(n+k+1) n!(n—k-1)!

Tabit a =C, ., C, =

Pé chirng minh BDT trén ta cin ching minh ddy a, giam bang cach ching minh
a >a.,.

(2n+k)! (2n—k)!' (2n+k+1)! (2n—k-1)!

: > :

ni(n+k)! ni(n—k)!" n!(n+k+1) n!(n—k-1)!
oAk 2ndktl g, N gy 0 (Diing)

n-k n+k+1 n—k n+k+1
=a, >a,,, = day a, gidm = a,>a, >..>a, >4a,,, = a,>a,

n n n 2
:>C2n+k'C2n—k S(CZn)
Vi du D.3: Chirng minh véi ne N van > 2 thi:

%(Chch +3Cy +..+nCJl)<n! (1)
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Giai
Xét khai trién: (1+x)" =C? +C x+C2x? +Cx°...+ Cx"
Lay dao ham hai vé theo bién x ta dugc: n(l+x)"* = C! +2C2x+3C3x%...+ nC x"*
Chon x=1=>n2""=C_ +2C? +3C}...+nC
=1 %(n.Z”l) <nle2<nt (2)
Viéc con lai 1a ta di chirmg minh (2) luén ding Vne N,n>2
Céch 1: Taco: n1=1.2.3.4..n>2.2.2..2>2"" (n-1 sd)
=2""<n! = (2) dung hay chiing ta c6 thé diing quy nap dé chirng minh.
Céch 2: Chimg minh bang quy nap
e Voi N=3=n1>2""<31=6> 2" =4 (ding)
e Gia st (2) ding v6i n=k v6i k>3=k!>2"
Vay (k+1)k!> (k+1)2" & (k+1)1>2.2"=2" (vik>3=k+1>4)
Vay theo n’guyén li quy nap ta co: n!>2"1 v n>3 “Tir két qud ndy ta c6 thé dp dung dé
giai mot so bai toan ¢ phan Bai tdp dp dung”
Vay do (2) :%(C; +2C7 +3C} +...+nC] ) <n! = PPCM

Vi du D.4:(PH AN- 2000)
a) Cho 3<neZ.Ching minh rang: n"" > (n +1)n

b) 1+£+£+...+1<3
1 21 n!

¢) Cho 2<neZ.Ching minh rang: 2<(1+£j <3
n

n

d) m>n voéi moi sd nguyén dwong m,n.Ching minh: (l+ ij > (1+ i)
m

Giai
a) Taco:
n”*1>(n+1)”<:>n>(l+£J =Cr?+Cr1‘£+Crfi2+...+C:in
n n n n

o)
N A

<2+1+..+1=n
%,—/
(n-2)so 1
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+11 Cong vé theo vé :>1+1+l+...+1<3—£<3:>DPCM
1 2! n! n

c) Xét khai trién: (1+—j :Cr?+C§£+Cfi2+...+c”%:2+Cfi2+...+cr?in>2
n n n n

n

nt _n(n-1)..(n-k+1)
ki(n—k)! k!

:ikcﬁ =i(1—3j(1—3j....(1—ﬂj<i
n k! n n n k!

Ap dung két qua cau b) = 2<[1+£j cortity il
n !

Ma: C¥ =

Vay: 2< (1+£j <3
n

d) Xét khai trién:

(1+£j :Cr?+Cr11£+Cfi2+...+Cr:1 (%jLi”j
n n n"* n

n
:1+n£+n(n—l)inrn(n—l)(n—2)%+m+
n 2! n 3! n
n(n-1)..2 1 +n(n—1)....1i
(n-1)r n"* n! n"

eSSV S S N

Tuong tu ta co:

n+1
1+l :l+1+i 1—i +£ 1- 1 1- 2 +.. 4+
n 2! n+l) 3! n+1 n+1
PRE P R R SR,
n! n+1 n+1 n+1
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CETOrR el R Gt A

So sanh gitra (*) va (**) suy ra: (1+%j > (1+%j

Vi du D. 5(TH&TT) Cho ¥ne N*,v3<me N" Ching minh ring:

1 1 1 1
+..+ —

—+ <
1 2 n+l
Cm Cm+1 Cm+n m-2

Giai
1 (k+2)tlit (k+2)! [1997+k (c+2)]

L _ (kD) -
1200 Crr = (k). _(i+k)!( “2)1

i+k

1 (k+1)!m!  (k+1)!
)

chl (m+k)t (m+k
(m-D)(k+1)!

(m-1 —~
[(m-1)+k]! (m+k)!

(m-2

)
il
)
)L

1
2

_(m
(m

:ZCkJrl -

m-+k

- 1 1
- Cli(;rr:;l Crir:i
(m-1)| 1 1 m-1) 1
) 1 3 <( ) _— = bPCM
(m-2)[ C,._ Cm+k 2
Vi du D. 6: Chu:ng minh rang;

a) limYn=1

n—+oo

b) Néu m>0 thi lim Ym = lim ¥Yn=2

N—+o0 N—-+o0

Giai
Pat m=Yn-1>0 (n>2)

=n=(m+1)" ZCm chmzzn(n_l) 2

m
2

:>n2n(n2_l)m2:>0<m:Q/ﬁ—1£ -

n-1
2
:>1<{‘/ﬁ£1+ —
Vn—l
Mt khac: lim [1+ /%J:l: lim ¥n =1= PPCM
X—>+00 n_ X—>+00

Str dung két qua cau a) két hop voi nguyén Ii kep ta suy ra dugc cau b)
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<x<1 s n n
Vi du D.7: Cho { ., . Ching minh rang: (1+x) +(1-x) <2"

neN
Giai
Pit: {Z:ij;(ig: 2" =(a+b)’ =§C§a”k.bk >Cla"+C’b" =a" +b"
= (1+x)" +(1-x)" <2"
Vi du D.8: Cho a,b >0. Chirng minh rang: a’ ;bn Z(a;an ,V1<beZ

Giai
Taco: (a"'+b"")(a'+b')=a"+b">a" —b' +b™"a' (VO<i<n)
Mat khac ta c6 khai trién: a+b ZCK a" b =iCr‘fbnfk.ak

n

=2(a+b)" =) Cr(a" b +b"*a") =2"(a+b)’ Z “(a"+b")
k=0 k=
:>a +b 2(a+bj
2 2
Vi du D.9: Chirng minh ring

a) Chimg minh ring: \/1001[(\/1001 +1)" (V1001 —1)2000} la sé tu nhién chia hét

cho 11.

b) 3”[C2—%C},+...+(—1)"31 C } v3<neZ

Gidi
8) Taco: (VIO +X)" =Cl(VI0OL) +Cly (VI0OL) x+C2EX*"
o V6i x=1=(V1001+1) " =Cly (VI0OT) " +Clyy (vI00T) " +...+C22
o Vi x=-1= (V10011 =Cly(VI0OL)  ~Cly(vI0OL)  +..+C2E
= (VI00T+1)™" ~(VI00L 1) = 211001 (Clyp +Clio- 1001 +...+ CEE21001%)
=2/1001LX (X eN)
- 2@((@ +1)" (Voo —1)2000) — 2002 =11.182:11=> PPCM

3”[C3—1C§+...+(—1)”1C§}=3" C31"+(—3jc;1"1+...+ _1 cr
3 3" 3 3"

=3”(1—1j =3" (Zj =2"8,vn>3(neZ)
3 3
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Vi du ID. 10
a) Cho 2< p 1a s nguyén t6. Chimg minh ring: CE ip,vVk=12,..,p-1

b) ( Pinh li Fermat nhé) Vne N,Vp >2 13 s6 nguyén té. Ta ludn con® —n’p

, Giai
a) Voi kel,2,...,p—1 va P laso nguyén to. Ta co:
u “1)(p=2)..(p—k+1 , ,
ch=— P P(P=1)(P=2)-(P=K*1) _ '\ | 1a 55 nguyén t& nén khong chia
Ki(p—K)! 123..k
hét cho k.

Mat khic Cf e N=[ p(p-1)(p-2)..(p-k+1)]i(L2..k)
=C,=pg=C;ip
b) bat a, =n" —n

e Véin=l=a =n"-nea =1"-1=0:P

e Giastr a, dingvéi n=k = a,:P

e Voin=k+1: Xét

3,3 =(k+1)" —kP-1=Cok" +Clk"* +CZkP? +..+ C 'k —kP -1
=C k" +Ck P+ +CPk—kP -1

A A s A k+ ak+1 - ak 5 p .
Ap dung két qua cdu a) =Cip,Vk=12,.,p-1=7 =>a.,,:P
P
Vay theo nguyén li nguyén nap cho ta n® —n:p
Bai Tap Ung Dung
Bai 1: Cho 3<neZ Tinh
. a" . a"
a) I|m—!,(0§a§2) b) lim —, (aeR)

n—-+o0 n—+o Nl

Bai2: Cho a>0,1<m<n(m,neZ). Ching minh
a) (1+n)" <(1+m)’ b) 19987 +1999*" < 2000°™
1124+ 2134 ...+ n!(n+1)! > 22/

ny(1)"...(n?)’

Bai 4: Cho {a,a,,..,a,>0  Chirng minh riing:
1<neZ

Bai 3: Vne N”. Chirng minh rang:

S=a +a,+..+a,

(1+a,)(1+a,) (1+a)<1+§+s—2+ +S—n
% O |1 |
Bai 5: Chitng minh ring:

2.1C2, +3.2C3, +...+2000.1999CL% 13998000 (V2<neZ)
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D. AP DUNG NHI THUC NEWTON BE CHUNG MINH BAT PANG THUC VA
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TAI LIEU THAM KHAO

1. Phuong phap giai toan Pai S6 Té6 Hop — V6 Giang Giai

2. Pai S6 T6 Hop- Nguyén Pha Khanh

3. Tap Chi Toan Hoc Va Tudi Tré

4. Cac dé thi HSG- Olimpic

5. Cé4c Dién dan Toan hoc nhu: nguyentatthu.violet.vn- k2pi.violet.vn- maths.vn-
mathscope.org- diendantoanhoc.net.........
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