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KIEN THUC CAN NHO

Cong thirc khai trién nhj thirc NEWTON
Cho 2 s6 duong a,bva so6 nguyén duong n thita cé

(a+b)" =) Cra" b =Ca" +Cra" b +...+Cb"
k=0

n

(a-b)" =) (-D*Cya"*b* Cja" —Cja""b+...+(-1)"C b"
k=0

Trong cac cong thac trén ta cbd

+ S50 cac so hang la n+1. . ‘

+ Tong cac s6 mi ctia ava b trong moi s6 hang bang n.

+ Sb hang thtr k +1trong khai trién 1a T, = C¥a"*b*.

+ Céc hg s6 cach déu 2 s6 han dau va cudi thi bang nhau.

Mgt so khai trién hay siz dung

@+X)" =D Cix* =C)+Cx +...+C/x"
k=0

n

L=x)" =D (-1 C/X =C2 —Cox" +...+(-1)"C/X"

k=0
Cic hwong gidi quyét bai toan dang nay

4 2 n : : H n : : : ,
& Néu bai todn cho khai trien (x*+x°)" = C(x*)""(x°)" =D_Cox*" V™™ Kkhi d6 hé sb

i=0 i=0

cia x"la C!sao cho a(n—i)+bi=m.
3 Néu bai toan dé cap dén max; min cia cac s6 hang C! thi xét
Tk 2Tk+1
T.2T,,
Tk STk+1

T, <T.

> Tim maxT, thi gia sir T, 12 16n nhat khi dé{ =k

> Tim min T, thi gia st T, 1a nho nhat khi d6 { =k

< Trong biéu thic ¢ ) i(i—1)C; thi diing dao ham.
i=1

n i 4 - A= 4 \
X Trong biéu thtc ¢6 Z(i +k)C! thi nhan 2 vé vai x“roi lay dao ham.
i=1

< Trong bicu thiuc c6 Y a“C) lay x = athich hop.

i=1
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3 Trong biéu thuc cé zilc:’ thi lay tich phan xac dinh trén doan [a,b]thich hop.
i

i=1 '™
CAC BAI TOAN VE HE SO NHI THUC

BAI TAP MAU

Bai 1. Cho khai trién Q(x) = 1+ X)° +(1+X)"* +..+ L+ X)" =a, +aX+...+a,x*. Tim a,.

Lo gidi:

+ Hé s6 cua x°trong khai trién Q(x) = (1+x)° + (1+x)** +...+ (1+x)*1a CJ;C>:C2; C2:C2;CY,.
Vay a, =Cy +Cj +...+C;, =3003.

Bai 2. Tim hé s6 cua x™ trong khai trién (x* —2x)™.

= .

Lo gidi:

10 10
+Taco (x*—2x)"° =D C (x*)*(=2x)" =) (-2)“Cpx***
k=0 k=0

+ Chon 20-k=16=>k =4.
Vay hé s cua x*°trong khai trién la: C;} (-2)*

1008 2009

P N A A , - =R , . , 1
Bai 3. Tim hé s6 cua x"*®trong khai trién cia nhi thuc (x° +—)
X

Lo gidi:
+ Sb hang thir k +1trong khai trién 1a

1
Tk+1 = Cgoog (X2)2009—k (F)k = Cgoog x101e-sk,

+ Chon 4018-5k =1008 = k =602 .
Vay hé sb cua x*®trong khai trién 1a Clo% .

Bai 4. Tim hé s6 cua x®trong khai trién thanh da thirc cua [1+ x> (1— x)]8 .

Loi gidi:
8 8 k
+Taco [1+X*(L—X)P =D Cy I L-x)] =D Cix* {Z(—l)icix‘}
k=0 k=0 i=0
0<i<k<8 0 -
) , i i = i=
Vay h¢ s6 caa x°trong khai trién 1a (=1)'CSC, thoaman {2k +i=8 < {k 4V{k 3
ikeN - -

Vay hé sé caa x°la: (-1)°C;/C! +(-1)*C2C2 =238.
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Bai 5. Xac dinh hé sb cua x*trong khai trién thanh da thic cia P(x) = (1+2x +3x?)™.

= .

Loi gidi:
10
+Tacd P(x) = (1+2x+3x2)° =[L+x(2+3x)] =Y Cix*(2+3x)*
k=0
=C) +CX(2+3x) +CAx*(2+3%)* +C x> (2 +3%)* +...+ C,gx"° (2 +3x)
Suy ra hé sb cua x*chi xuét hién trong C2x*(2+3x)* +C2 x*(2+3x)°
Vay hé s6 caa x*trong khai trién caa P(x)1a: 12C2 +8C2 =1500 .

Bai 6. Tim hé s x*° trong khai trién thanh da thic cua [1— x*(1- x2)]16

= .

Loi gidi:
16 16
+Taco [1-x2A-x)] =3 Ch (- A-x*) = (- x*Cl L -x2)*
k=0 k=0
16 k . . 16 . . .
= > (D) x*Cy {Z Cy (—Xz)'} =Y (D ehepetn)
k=0 i=0 k=0
Vay hé s6 caa x°1a (-1)**'C/.C| thoa man
0<i<k<l16 i 0 i1 i_ o i—3 i—4
i = i = i = i = i=
2(k+1)=16 < v v v v
. k=8 |k=7 |k=6 |k=5 |k=4
i,keR
Vay hé sé caa x™ trong khai trién la
CECY +CLCL+CEC2+CECE +CACH = 258570

Bai 7. Cho biét tong tat ca cac hé s6 cua khai trién nhi thuc (x* +1)" bang 1024. Hay tim hé sb
a(a e N") cua sé hang ax*trong khai trién do.

Loi gidi:
n

+Taco (x*+1)" =) Cx* =CJ+Cox?+C2x* +...+C)x*", thay x =1vao ta dugc
k=0

2" =C°+Cl+C2+..+C" =1024 = n =10
Vay hé s6 cua s6 hang ax™la: a=C} =210.

Bai 8. Tim hé sb cua sd hang chaa x*trong khai trién nhi thirc NEWTON cua nhi thic

1 " =A M A N A
(th X7) , biét rang C;,,,+C2 ,+C3  +...+C) , =2%-1( n nguyén duong, C*la t6 hop

chap k cua n phan tw).

Lol gidi:
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+ Theo gia thiét tasuyra CJ  +C)  +C2  +C3 +..+C) =27

Mt khac C¥ , =C2"*(0<k <2n+1). Tr d6

Z(Cgml + C21n+l + C22n+l + C23n+1 Tt C;nﬂ) =

Conit + Conua + Copy +o # Copy + G5 + Co 2+ Co0 +. 4 Corl = 277
=2°=C) ,+C,  +CZ +CJ +..+C) =2"=n=10

+ Sb hang thir k+1 cuaa khai trién la

Tk — Clko(xf4)107k (X7)k — Clkoxllk740

Chon 11k -40=26 =k =6

Vay hé s6 cua x*1a CJ = 210.

3n-3

Bai 9. Véi n 1a s nguyén dwong, goi a,, ,la hé s6 ciia sb hang chira x***trong khai trién thanh

da thic caa (x> +1)"(x+2)". Timn d&é a,,_, =26n.

Lol gidi:
n n o . n k . . .
+Taco (x> +1)"(x+2)" = [z Cﬁka](chx' 2”'} = C,Cp2" X7
k=0 i=0 k=0 i=0
0<i,k<n . ]
. , . . i=n-1 i=n-3
Chon 2k +i=3n-3,théamén {2k +i=3n-3 < v
. k=n-1 |k=n
i,keN

A A AR A A . 3n-3 13 n-1~n-1 3~ne~N-3
Vay h¢ so cua so hang chia X °la a,, , =2C,"C/~+2°C C]

4n(n-1)(n-2)

=2n’+ =26n<n=>5

Vay n=5Ila gia tri can tim.

- . r - -? 2 ~
Bai 10. Xac dinh hé sb a_cua x"trong khai trién thanh da thic cua (1+ X+2X2 + ..+ nx”) , Tim
n biét rang a, = 6n

Lo gidi:
Taco
(1+x+2x2+...+nx”)2:(1+x+2x2+...+nx”)(1+x+2x2+...+nx”), do do6 hé¢ s6 a cia X"
trong khai trién 1a
a, =1n+1(n-)+2(n-2)+..+nl=2n+n@+2+...+n)— (L +2° +...+n%)
" n(n+1) n(+)(2n+1) _ n® +11n
6 6

=2n+
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n®+11n

Vay a, =6n< =6h<n=5.

Vay n=5Ila gia tri can tim.

Bai 11. Cho khai trién

P(x)=(x+%)(x+%)(x+%j...(x+i)=a0+a1x+a2x2+...+anx”.Xé1c dinh hé s6 coa

2n
Xn—l.xn—Zl
Loi gidi:
A thA X . .A A lin Lo, 1 -1 -1 .
Nhan thay phuong trinh P(x) =0, c6 n nghiém phan biét x.(i=1n)la 7;?;...;?, do do

theo dinh Ii Vi - ét ta c6:
Zn:x S Zn: xX. =22 Dithdy a =1
i=1 b a ’ i . y -

noijliz] a,
1
. 1 1 1 1 17 o 1
Vay a X =—+Zt+g+.t——== =1-—.
y n-1 ; 1 2 22 23 2n 2 l_é 2n
2
2 2
. 1~ oo 1 1 1.1 1
&, = XX =— X | =% |==||1-=| | z+=+-+
" i,i;m - ZK.Z; 'j ; '} 2|:( 2' (22 2¢ ZZ"H

Bai 12. Cho khai trién (1-2x)" =, +a,x +a,x* +...+a,X", tinh téng sau
S =|a|+2[a,|+3|ay| +...+n|a,|

Loi gidi:
Xét khai trién

(1+2x)" =l +bx+0,X* +...+ b, X" (*), D& thiy ta co

|3y| =by;|a,| =by;|a,| =b,;..;|a,| =b,. Vay tong S bdng tong sau

S =b, +20, +3b, +...4+nb_, liy dao ham theo x & 2 vé ctia (*) ta duoc

2n(1+2x)"" =b; +2b,x+30,x* +...+nb, X" (1), thay vao 2 vé cua (1) x =1 ta dugc
S=b,+2b, +3b, +...+nb, =2n.3"".

Bai 13. Cho khai trién nhi thirc
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o x x1Y" 1\ x1) o\ EAY )
[xz +23}:Cf(x2] +C§(x2j .(23j+...+CQl[x2j.[23j +C:[23j( n la so

nguyén dwong). Biét rang trong khai trién d6 C® =5C!va sd hang thir tw bang 20n. Tinh n, x.

Lo gidi:

+ Theo gia thiét C? =5C* < 10=D(1=2)

=5nen=7(neN").

S6 hang thir tu trong khai trién 12

N 00y
TS:Cf[x 2 ] .(23] =35.27%22%=20n=140 < x =4

1 n
Bai 14. Tim x biét rang trong khai trién caa nhi thic: [2* +22 j c6 téng 2 s6 hang thir 3 va tha

5 bang 135, con tong 3 hé sé cua 3 s6 hang cudi bing 22.

Loi gidi:
+ S6 hang thir (k +1) trong khai trién 12
FAY

B

Tur d6 suy ra ) ‘
Tong 2 SO hang thir 3 va thir 5 bang 135

2 4
:>T2+T4=c§(2X)”£2;X] +C:(2X)"4[2;Xj ~135(1)

Tdng 3 hé sb cua 3 s6 hang cudi bang 22
Cl2+CM+Cl=22(2)

Tir (2)= ”(”2_1) +N+1=22 < n=6, thay vao (1) ta duge
CGZ 24X.21—2X +Cg 22X.22—4x =135 o 22X+l + 22—2)( — 9,t — 22X
t=4 x=1
=2t+—=9< 1& 1
t t=="|x=-=
2 2

Vay X e {1; —%} 4 gi4 tri can tim.

Bai 15. Tim hé s cua s6 hang chira x*trong khai trién
P(X) =1+ Xx)* + @+ %)’ + L+ X)° +...+ A+ X)"

Lol gidi:
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Taco P(X) = 1+ X)* (1+ L+ X) + {1+ %) +...+ 1+ X))

B 21—+ Xx)" 1 6 1 s
=@1+x) —1—(l+x) _X(1+ X) X(1+x)

Vay hé s6 caa x®trong khai trién 1a C, = 4368.

Bai 16. Tim hé sb cua s6 hang chira x trong khai trién cua tong sau
S(X) =1+ X)+2(1+X)* +...+ (N=DA+x)"" +n(L+x)"

Lo gidi:

Taco S(X) =1+ X)F(X); F(X) =1+ 21+ X) +3(L+ X)* +...+n(L+ x)"*
Pé y F(x)1a dao ham cua tong
1-(@+x)" 1

G(x) =1+ X+ L+ X)* + 1+ X)* +...+ 1+ X)" = (L+X) 1-(1+x) X

(L+x)"* —£(1+ X)
X

-
Bai 17. Tim sb hang khong chtra x trong khai trién (%/;4‘%) (x>0)
X

Lol gidi:
+ Sb hang thir k +1trong khai trién 1a

k 7| 1 ‘ ks
T =G (é/;) ; (Wj =C;x
7 7

Chon ———k=0=k=4.
3 12

Vay sb hang khong chtra x trong khai trién la: T, = C2 =35.

—28

Bai 18. Trong khai trién (xﬁ/;+ xls) (x = 0). Hay tim s hang khong phu thudc vao x, biét

rang C" +CM'+C* =79,

Lol gidi:
+Tir gia thiét ta co

Cl+Crt+Cr? =79 1+n+ =D _

79 =n=12(neN")

Vay s6 hang thir (k +1) trong khai trién 1a

—28

“ 16 48k
k 12—k 15 k 15
T.,=C, (x€/§) x| =C,x ®

Chon 16—f—§k =0 < k=5. Vay s6 hang khdng phu thudc x la T, = sz =792.
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Bai 19. Tim s6 nguyén duong n nhé nhat sao cho trong khai trién (1+x)" c6 2 hé s lién tiép co

7
tyso la —.
V0T

Lo gidi:
n

Tacod (1+x)" =D Cix“ =He s6 ciia 2 s6 hang lién tiép la Cva C,*™.
k=0

Theo gia thiét ta c6:

k
;11_gc—“i:%@n=3k+2+¥(osksn). Do ca 2 s6
n n_

n,keN*:%eZ:nmm @kTJrlak:6:>n=21.

Vay gia tri nho nhét cua n 1a 21.

Bai 20. Tim gié tri Ion nhét cua biéu thac Y (k —nx)” CAx* (1-x)"

k=0

BAI TOAN VOI SO HANG LON NHAT, NHO NHAT

BAI TAP MAU
Bai 1. Cho khai trién nhi thirc
1 2 0 2 10 ~ N X r A
§+§x =a, +X+a,X" +...+a,X . Haytimso hang a, l6n nhat.
Loi gidi:
1 2 10 10 (1}1()‘((2 )k 2k 10 2k
+Tacod|=+=x| => Ck|= x| ==Y Cix =>a =—Cf
(3 3 ) ; 10 3 3 go; 10 a‘k 310 10

Gia st a, =max(a,; a;...a,,), tr do ta cd
a, 2a,, [Ck2“=CE'2“' 19 22

+ > < k ~k kdokt & 3 =
a, 2a Cp2"2C 72

. Lo s 2’
Vay so hang l6n nhat 13 a, :FCZO.

Bai 2. Khai trién da thic
P(x) = (1+2x)" = &, +8X+...+a,x?. Tim max(a,;a;...;a,).

Lol gidi:
12 12

+Taco (1+2x)° =D CH2x) =D Cr2" X" = a =Cr2".
k=0 k=0

Gia st a, = max(a,;a,;...;a;,). Tu do ta cd
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> k ~k > k+1 ~k+1
+ ak_ak+1<:> 2Cp227Cy <:>§£k£§®k=8
a =a, (2Cy=2"Cyt 3 3

Vay s6 hang lén nhat 1a a, = C},2".

Bai 3. Gid stt P(x) = (1+2X)" =a, + 3, X +a,X* +...+a,X" théa nan h¢ thic

8 & a,
+—=+—=+...+—=4096.
a’O 2 22 2”
Tim hé sé I6n nhat trong cac hé s6 {a,;a,;a,;...;a, }.
Loi gidi:

. X TR
Taco (1+2x)" =a, +aXx+a,x* +..+a,x", thay vao 2 vé véi X:Eta dugc

2" :a0+%+%+...+%=4096:212 en=12.

12 12
Vay (1+2x)% =) CH(2x) =) C,2° X = a, =C, 2"
k=0 k=0
Gia str a, 1a hé s6 I6n nhét, khi d6 ta co
I zkclkz 2 ZkJrlclszr1
=
ak > ak71 2k Clk2 > 2kfl Clkz—l
Vay hé sé I6n nhat 1a a, = 2°CY, =126720

< k=8

Bai 4. Xét khai trién (x+2)" =a, +ax+a,x* +..+a x". Timn dé max{a,;a;a,;..;a }=a,

= .

Loi gidi:
Taco (x+2)" =) Cr2"*x* =a, =Cy2""

k=0

max{a,;a,;a,;...;a,} = a,,, khi va chi khi
aw > all Cr::02n710 > Crill.lzn—ll

{am > 8 - {C?Z“O >Cl2"?

Vay ne{30;31} la gia trj can tim.

< 29<n<32=ne{30;31

Bai 5. Cho tap hop A gom n phan tir (n>4). Biét rang, sé tap con gébm 4 phan tir ciia A bang 20
s6 tap con gdbm 2 phan tir cua A. Tim k €{0;1;2;...;n}sao cho s6 tap con gom k phan tir cua A 1a
16N nhét.

= .

Lol gidi:

S6 tap con gom 4 phan tir cia A 1a to hop chap 4 phan tir cia n: C!
S tap con gom 2 phan tir caa A 1a to hop chap 2 phan tir caa n: C2.
Theo dé bai ta c6
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n(n-1)(n-2)(n—-3) 20 n(n-1)

24 2
<n®-5n-234=0<n=18
Sé tap con gom k phan tir cia A la a_ =C, gia sir a, 1a I6n nhat khi d6

k k+1
{ak >a,, {clg >Cy;
=

C!=20C2 &

) LS k=9
ak 2 ak—l C18 2 C18

Vay k =9 1a gia tri can tim.
BAI TAP PE NGHI

Bai 1. Goi a,,a,,...,a,, 1 cac hé sb trong khai trién sau

(X+2)"°(x+2) = a,x+a,X+a,x* +...+a,Xx" . Hiy tim a,.

Bai 2. Tim hé s6 cua s6 hang chira X° trong khai trién x(1—2x)° + x*(1+3x)"°.

Bai 3. Tim hé sb cua s6 hang chta x’trong khai trién cua (x*-3x*+2)". Biét ring

Al 24

AlL—Ci 28

Bai 4. Tim hé s caa s6 hang chra x*trong khai trién
P(x) = (1+2x)% + (1+2X)* + (14 2X)° +...+ (1+ 2x)*.

Bai 5. Tim hé s6 caa x*trong khai trién (x*—2)", biét rang A’ +C! =8C’ +49.

Bai 6. Tim hé s6 cua x° trong khai trién (x* —x—1)" thanh da thuc, biét:
Cy +C2  +..+C) =271,

Bai 7. Xac dinh hé sb cua X' trong khai trién thanh da thirc cua (x* +2)"(3x% +1)", biét:
CI—3C2 4.+ (-1 3C ™ +...+3"C2 =1024.

Bai 8. Khai trién P(x)= (x?’ +%) =a x> +ax"* +a,x* " +.... Biét raing 3 h¢ sb dau
X
(ay;a;a,) lap thanh cap sé cong. Tinh sé hang chira x*.
Bai 9. Tim hé s cua s hang chira x™ trong khai trién nhi thirc Newton cua (2+ x)", biét :
3"CY-3"'C+3"*C2 -3"°C +...+(-1)"C! = 2048.

Bai 10. Tim hé so cua so6 hang x8trong khai trién nhi thiec Newton cua (—3+\/ ij , biét rang
X

Cn+1 _Cn

n+4 n+3 = 7(n+3)

(n la s6 nguyén duong, x>0).

Bai 11. Cho khai trién cua da thirc

P(X) = (X+1) + 2(Xx+1)* +3(X +1)* +...+ 20(x +1)*° = @, + & X+, X* +...+ 8 X>°

Hay tinh hé s6 a,, .

765
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam



NHI THUC NEWTON VA UNG DUNG

Bai 12. Trong khai trién da thirc sau
(2x+1)" (x+2)" =2, X" +8,, X" .+ X+ 8.
Tim n, biét rang a,, , =160.
Bai 13. Tim s nguyén duong n, biét
CL 2c? 3c? sanC' 1
G 260 3G Lyttt
2 2 2 2 32
n—-k 1 k
\/_j ZCk( 2 1) [Tj , biét n thoa man C! +C*=2C? va sb
2)(

hang thir tu trong khai trién trén bang 2010n. Xac dinh nva x.

Bai 14. Cho [ <t

12
Bai 15. Tim hé s6 caa x®trong khai trién sau (1— x* ——j .
X

4 ,
Bai 16. Pt (1-x+X° - x*) =a, +a,x+a,x* +..+a,Xx”. Tinh h¢ s6 cua a,.

Bai 17. Khai trién va rat gon biéu thac
1-x+2(1-x)" +3(1=x)" +..+n(1-x)" =g +ax+ax* +..+ax". Tinh hé sb cua a,, biét
N N n , L1 7 1
rang n la so nguyén duong thoa man —+-— = e
2 4 2n
.. . N 4 .
Bai 18. Cho s6 nguyén duong n>4va S=CJ + Cap +%+...+CA _ 409 .Timn
5 2n+1 13

Bai 19. Gia st n 1a s6 nguyén duong va (1+x)" =a, +a,x+...+a,x". Biét rang ton tai s nguyén

a, a -

k(1<k<n-1) sao cho Ga & _ & iy,
9 24

Bai 20. Biét ring (2+X) =@, +a,X+...+a,,X"*. Chitng minh ring a, < a,. V§i gia tri ndo cua

kthi a <a,,, (0<k<99).

2

3n
Bai 21. Cho biét téng tat ca cac hé sé cua khai trién (2nx+ ) la 64. Tim hang tir khong

2nx
chtra x.

Bai 22. Chirng minh rang véi moi x ta luén c6 x" =

n

ZC 2012x-1)"
k=0

1000

Bai 23. Sau khi khai trién (1+ X2 — x3)

hon.

Y 0 ~ I\ 9 92 4 h Y r
va (1—x +X ) thi hé s6 cuia x®cta da thirc ndo 16n

. .2 fox Lo ,(37+ .
Bai 24. Tim gia tri cua x biét hang ti thir sau cua khai trién (e'“ YT L0 & ”J la 84.

Bai 25. Ching minh rang trong khai trién [ (s—2)x* +nx—s |(x+1)"h¢ sé cua x°la C7.
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Bai 26. Cho khai trién (1-x*)" =&, +a, (1+X)+a,(1+x)* +a,, (1+x)". Tinh hé s6 a,.
Bai 27. Cho khai trién (L+x+x?)" =a,+ax+ax* +...+a,x™. Tim h¢ s cua x*biét ring
a +a,+a,+..+a, =2186.
Bai 28. Cho khai trién (1+2x)" (X*+ x+1)2 =a, +aX+a,x* +..+a,x". Hiy tinh hé s a,.
Bai 29. Cho khai trién (1+2x+3X’ )10 =8y +a, X+ a,X+ ...+ A X

1. Xéc dinh hé so a,.

2. Tinh tong a, +2a, +16a, +...+2%a,,
Bai 30. Cho y=ax+ax’+a,x’ +...+a X" +...théa man (1—x2) y'=xy=1vxe(-11). Tinh
tong a, +a, +a, +...+a,
Bai 31. Cho khai trién P(x) =(1-x)"+x(1+x)"" =a, +a,x+a,x* +..+2a,x". Xac dinh h¢ s a,
biét raing a, +a, +a, +...+a, =512

PANG THUC TO HQP

Duwra vao céc cong thire co bdn:

I
CK=L
" kl(n-k)!
K n! K
= =kIC
A (n—k)! "
P, =nl!

S . C 1
Taclingco Cf+C'=Cllva - =——_Ck1]
k+1 n+1

BAI TAP MAU

Bai 1. Cho n,k nguyén duong , k < n. Ching minh ring

n+1( 1 1) 1
n+2\Ck, ck ) ck

n+1 n+1

Lol gidi:
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Bién doi vé tréi cla dang thire can chung minh
| —K)! I(n—K)!
DKLk (kD n-k)!)
n+2 (n+1)! (n+1)!
I(n—K)!
n+1 kin k)'(n+1—k+k+1)=
n+2 (n+1)!
I(n—K)! I(n—K)!
n+LK-KY o KR L1
n+2 (n+1)! n! n! C!
Ki(n—K)!
Bai 2. Cho n 1a s6 nguyén duong va chin ching minh ring
1 1 1 2"t
+ +.o.+ = *)
Un-1! 3(n-3)! ~ (-l n!
Lo gidi:

Ping thie da cho twong duong véi

*) o n! N n! - nt
U= 3n=-3)!  (h-pur

< CH+Cl+..+C 7 =2"" (dung). Ta c6 dpem.

Bai 3. Chang minh riang véi n 1a s nguyén duong ,n > 2ta co

1 1 1 n-1
—t—tt—=—
AA A
Lo gidi:
Bién dbi Vé trai cua ddng thirc can chung minh, ta cé
o1 —2)I
VT=i+i+...+i=g+£+...+M
AN A 21 3l n!
1 1 1 ( 1] (1 1) ( 1 1]
=—+—F..+ = 1l-—|+|=—=|+.t| ———
12 23 (n—=1n 2 2 3 n-1 n
=1_£:L=VP:>(dpcm).
n n
Bai 4. Tim céc s6 nguyén duong X, y thoa man
Cyl CY+1 Cyfl
6 5 2
Lo gidi:

+ Piéu kién y < x—1(*).
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y y+1 | |
Ta c6: %: CX5 o 5CY 5.(x+1)! 6.x!

=6C)" < =
ylix+1-y) (y+D)!(x-y-1!

X+1
< 5(y+D)(x+1) =6(x—y)(x—-y+1)(@Q)

Tuong tu ta cling c6: 2C)™* =5C)" < 2(x—y)(x—y+1) =5y(y +1)(2)

Tur (1) va (2) tasuy ra: 15y(y+1) =5(y+1)(x+1) < x=3y-1(3), thay (3) vao (2) ta duoc:
8y’ —4y=5y*+5y < y=3= x=8.

Vay (x;y)=(8;3)la gia tri can tim.

BAI TAP PE NGHI

Bail.Cho neN",v3<meN'tacd

1 m-1 1 1
Ck+1 :m_2 Ck+l _Ck+2

m+k m+k-1 m+k
Bai 2. Cho n 1a s6 nguyén duong, chirng minh rang
2 3 " n(n+l
Cﬁ+2%+30—”2+...+n;”1 N 5 )
Bai 3. Chang minh riang véi n nguyén duong, ta c6
co ¢ cro1

+ Fot ==.
Cr11+2 an+3 CgrﬁZ 2
Bai 4. Ching minh ring
1+1++1_1005(1 1++1j
Caos Caw  Cam 2009\ Cog Cae  Coge
Bai 5. Chirng minh rang véi moi s6 nguyén n> 2 ta ludn cé
C. .. 2C, 3¢ (n-9¢
>+ 5+ T+t —=1
(n-1° (n-1)° (n-1) (n-1)
Bai 6. Ching minh rang 2.1.C2 , +3.2.C>  +...+2000.1999.C2%°: 3998000
Bai 7. Ching minh ring véi s6 nguyén chin n thi 2" chia hét cho
Cy +3C2 +.+3CX +..+3CX
11
’ C;, Cf C;
Bai 9. Tim s6 nguyén duong x thoa mén
C.+6C>+6C>=9x"-14.
Bai 10. Giai bat phuong trinh

— -A <—-C’+10.
2A2X X

Bai 8. Giai phuong trinh

Bai 11. Tim s6 nguyén duong n thoa man
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C:—l - Cg—l < % szfz

Crit 2 AL
Bai 12. Chirng minh véi moi k,neZ* théamin 3<k <n, ta déu co
CX+3CKt+3Ck?+C*=Ck,
Bai 13. Tim s6 tu nhién k thoa mén dang thuc Cf, +C/* =2C)*
Bai 14. Giai phuong trinh
PXAf +72= G(Af +2P)
Bai 15. Giai hé phuong trinh
2A +5C) =90
{SAQ _2CY =80
Bai 16. Xac dinh s6 nguyén dwong n thoa man
8(C5+CJ+CS +...+Cn3) =A

+1

NHI THUC NEWTON DUNG TRONG PANG THUC TO HQP

& Khi gap tong la téng cac tich giira 2 cong thirc to hop, thuong nhan 2 khai trién véi nhau
sau d6 so sanh hé s6 cua bieén cung bac véi nhau.

& Khi gap tong co rieng C°;C*;C?%;...hoic tong co rieng C!;C% C?;...hoic cac tong

CP—C?+C!—..; C—C2+C?—...thi dung sb phtrc.
i ) ak+l _bk+1 N
X Khi s6 hang cua tong c6 dang TC: ( hay ctr c6 mau thic hon kém nhau k don
+

vi) thi dung tich phan.

Cac két qua guen thugc:

1/C)+C}+CZ+..+C) =2"
2/C2+C2+Cl+...=C;+C +C) +...=2""
Chirng minh:

Pit A=C)+C?+C!+..;B=C, +C>+C’ +...

Ta can chirng minh: A+B=2";A=B=2""

Taco (1+x)" =CJ+Cix+C2x* +..+C)x", thay vao x=1=2" = A+ B(1)

Taco (1-x)" =CJ—Cix+C2x* —C3x" +...+(-1)"CIx", thay vao x=1=>0=A-B(2).
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Tr ()va ()= A=B=2""=n

BAI TAP MAU

Bai 1. Chting minh rang véi moi s6 nguyén duong m,n,0< p <min{m;n}. Ta luén c6
CP+CMCI+CP?°C2 +..+CP9CY +..+CCP =CP

m+n

Loi gidi:
Ta co:
(1+x)" =Cp +Cox+C2x* +...+CEX® +...+ CoX"
{(1+ X)' =CJ+Cix+C2X* +..+ CPXP +..+ CIX"
= (1+x)"" =M (X)+(CEC +C2'CE +CL°C2 +...4CLCY +...+ CICP)XP (¥)
Trong d6 M (x) 1a mot da thirc khong chira x”, so sanh hé s6 cua x° 2 vé cua (*) ta duoc
CP. =C’C’+CP'Cl+CP?C? +..+CPCY+..+CCP = o

Pac biét véi m=n=p,taco
(CoY +(ct) +(c2) +..+(ch) =cp,

n n

,ne

0<Kk, s
Bai 2. Cho { ; Chung minh rang

|
COCk +CICH 4.4 CrtCn = — (2!
(n+K)'(n—k)!

= .

Lo gidi:

Viét lai dang thirc can ching minh

_ Kk _ 2n)! A N 4 Lowze 0y LA A o _
ClCr +ClCM ™ +..+CM*C0 = (2n) , diéu nay goi y dén vé tréi 1a hé s6 ciia X"~

" (n+k)(n—k)!
Ta xét
(1+x)" @+X)" = (1+x)*", sau d6 so sanh h¢ sb ctia X" * & 2 vé ta c6 dpem.
Ap dung két qua bai 1. Ta co ngay diéu phai ching minh.

0<k, N
Bai 3. Cho { ; Chirng minh rang

,nNe
0 1 2 n n
Ck + Ck+1 + Ck+2 tot Ck+n = Cn+k+l
Lol gidi:

Viét lai dang thirc can ching minh
Ci+Cl +Cl,+...+C\ =Ckr , diu nay goi y dén vé trai la tong cac hé s6 chia x*.
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Xét da thuac

P = (14 %) +(1+ %) +(1+ %) o (14 %) "

n+1 n+k+1 k
=(1+ x)k 1-(1+x) = (L+x)" ~(1+x) , 50 sanh hé s cua sé hang chira X* &2 vé ta suy ra
1-(1+x) X

dpcm.

Bai 4. Véi s6 nguyén duwong n . Tinh tong sau

coY (¢t (c2Y c Y
S=| | +| 2|+ 2| 44+
1 2 3 n+1

Loi gidi:

2
n Ck ., L Ck
Scédang S = n_ |  bién doi —
g Z;[kﬂj e o k+1

Cx n! (n+1)! _cY

n+l

K+l (k+DkI(n—K)! (n+)k+D)!(n—k)! n+1

Ck+l 1
Vay S = 1l C: )2 +(C2,) +(C3,) +...+(CH?
ay ;[n-ﬁ-lj (n+1)2 (( +1) ( n+1) ( n+1) ( n+1 )

= % (Coimay —1) .

Ta co:

~(n+))
Bai 5. Tinh tong gém 2n sb hang
1 1 k1l o1 1
S==Cl —ZC2 +..+(-1)' =C*+.. . +(~1 cx,
S Ch 3 Ch bt () Ol (<)
Loi gidi:
Vé6i k=2,3,...,2n+1tacod
1 1 (2n)! 1 (2n+1)! 1
T %o T = . = C2n+l
k k'(k-2)%(2n-k+1)! 2n+1'kL(2n+1-k)! 2n+1
Do d6:
2n+l 2n+1 1 1 2n+1
S = C“— ( Ck
z 2n §2n+1 20+l 2n+1 ; 2n+1

1 2n+l y . 1 - 2n
2n+1[kz( ) Cana - CZn+1+C2n+1j 2n+1(( ) Fen+ ) 2n+1

Bai 6. Véi s6 nguyén dwong n. Tinh tong sau
s=(ct) +2(c?) +..+n(Cl)

Loi gidi:
Xét
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f(x)=(1+X)" =CJ+Cix+C2X* +...+ C/ X"

= f'(x) =n(1+x)" =C!+2C2x+3C3x* +...+nC/x"*

= xf '(x) = nx(1+x)"" = Cix+2C2x* +3C3% +...+-nCI X" (1)

(1+x)" =Cx" +CX"" + C2X"? +...+C(2)

Nhan theo vé cua (1) véi (2), sau d6 so sanh hé s6 cua x" & 2 vé ta duoc

s=(Ci) +2(c?) +..+n(Cl) =nCyk =nCy,,.

n

Theo hai huwong caa bai 6 va bai 4, ta ¢ cac bai toan sau(1,2,3,4.5):

BAI TAP PE NGHI

Bai 1. Véi s6 nguyén dwong n. Tinh tong sau
s=(C?) —(ci) +(C?) —t (-1 (Cl)
Bai 2. Véi s6 nguyén dwong n. Tinh tong sau
S :(Crl,)2 +4(Cn2)2 +..4n? (C:)2
2

Bai 3. Tinh tng sau: S =(C?)” +2(C!)" +6(C2) +...+(n?+n)(C)".
Bai 4. Véi s6 nguyén dwong n. Tinh tong sau
2 2 2 h 2
e (o) () ()
1 2 3 n+1
Bai 5. Véi s6 nguyén dwong n. Tinh tong sau
2 2 2 n 2
©F (e (@) (e
1.2 2.3 3.4 (n+D)(n+2)
Bai 6. Tinh tong gdm 2n sb hang

S =%C§n —%Cfn +ot (1) %anl ot (<)

1
2n+1

Bai 7. Ching minh rang: 1+(Cr1])2 +(C2)2 +...+(C2’1)2 +1?=CJ.

2n
C,, -

n

CAC BAI TOAN DUNG PAO HAM VA TiCH PHAN

Ta thuong xét hai khai trién :

f(x)=(1+x)" =C? +Cix+C2X* +...+ CIX"

g(x) =(1-x)" =CJ - Cix+C2x* —...+(-1)" CIX"
(i). Néu trong biéu thizc tinh téng chi xudt hién cac sé tir n,n—1,n—2,...tré xuéng thi ta dgo ham
truc tiép hai vé cua (*) mét hogc nhiéu lan.
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(ii). Néu nguoc lai ¢d xudt hién tir cac s tir n+1,n+2,...tré 1én thi ta phdi nhan thém vao hai vé
cua (*) mot luong Véi X, X2,... sau dé mdi dao ham hai vé.
(iii). Sau cdc budc trén thi ta thay gia tri cua x thich hep vao hai vé, ta cé két qud.

BAI TAP MAU

Bai 1. Cho s6 nguyén dwong n. Tinh tong sau
1/S=C}+2C?+3C>+...+nC

2/S=C)+2C +3C%+4C’ +...+(n+1)C’

Loi gidi:

1/ Xét f(x)=(1+ x)n =C?+Cx+C>X* +...+ C"x", dao ham 2 vé ta duoc
= f'(x)=n(1+x)"" =Ct+2Cx+3C3* +...+nCI X" (*)

Thay x =1vao 2 vé cua (*) ta dugc

S=C;+2C2+3C’+...+nC =2"*.

2/ Xét f(x)=(1+x)" =C. +Cix+C2x* +...+C'x", nhan vao 2 vé véi x # 0
= xf (X) = XC? + X’C} + x’C +...+ x"'C"", dao ham 2 vé theo x ta dugc
NX(L+X)"" + L+ X)" =C° +2Cix+3C2x* +4C°X° +...+ (N +1)C"X" (**)
Thay x =1vao 2 vé cia (**) ta duoc

S=2"+n2"",

Bai 2. Tinh tong S =3CY +4C! +5C> +...+ (n+3)C’

Loi gidi:
Viét lai tong S, ta dugc

S=3(C’+C.+C’? +...+CQ)+(C}, +2C2 +..+ nC,:‘) =35, +S,
+5,=C°+C:+CZ+..+C" =2"

+S,=C. +2C%+..+nC) =n.2""

Vay S =3.2"+n2"" =2""(n+6).

Bai 3. Tim s6 nguyén duong n sao cho
Cl  —22C2  +32°C}  —42°C}  +..+(2n+1).27C2"! = 2005

Lo gidi:

Trong tong vé tréi cd xuat hien kC | nén ta s& ding dao ham

. 0 1 2 2 3 3 4 4 2n ,2n 2n+1y,2n+1
Xet (1_X =CZn+1_C2n+lX+C2n+1X _C2n+1x +C2n+1x —...+C2n+1X _C2n+1x

Pao ham 2 vé theo x ta duoc

)2n+l
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~(2n+1)(1-x)" =—=C},, +2C2 ,x—3C3 ¥ +4C; X* —...+2nCE X*" — (2n +)CI X" (*)
thay vao x = 2vao 2 vé cia (*), ta dugc

—(2n+1)=—(C;,,,-2.2C;, , +3.2°C;, , —4.2°C;, +...+ (20 +1).2" C]1"}) = —2005

< n=1002

Vay ne {1002} Ia gia tri can tim.

Bai 4. Tinh tong, v6i (1<neN")

1/, :EC}] +1Cn2 +...+LCQ
2 3 n+1

218, :ECrll —lcj +...+(—1)”iCrT
2 3 n+1

3/S, :EC}] +1Cf+1C§ +..
2 4 6

Lol gidi:

1/ Xét (1+x)" =C? +Cax+C2x* +...+C'x", lay tich phan 2 vé trén doan [0;1] ta dwoc
1 1

[(24%)" dx= (C)+Cox+Cax +..+CX" ) dx
0 0
nat L L
= 1 (1+X) 1 — Ecr?x_i_ici-xz +lCnZX3+.“+ 1 C:Xnﬂ‘j
n+1 0 1 2 3 n+1 0
n+l n+l
2 1:C2+10i+lcs+_"+icgzsl+1:>Sl :w(*)
n+1 2 3 n+1 n+1

2/ Xét (1-x)" =C? —Cax+C2x* —...+(-1)"Cyx" lay tich phan 2 vé trén doan [0;1]ta duoc

1 1

j(l— x)" dx = j(Cf —Cox+CIX* ..+ (-1)"Cx") dx
0

0

net |1 " 1

-1 (1-x)""[ = Ech—icixz+lcﬁx3—...+ﬂch“*1

—(n+1) 0 (1 2 3 n+1 0

n

=, = (**

: n+1( )
3/ Lay (*)+(**) ta duoc
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2" 1
25,=8,+5,==8, =~
P ° n+l n+l
Bai 5. Vi s6 nguyén duong n. Chirng minh ring
_ q\n-1
}C§—1Cf+1C§’—...+( L) c’ IV WE S
1 2 3 n 2 3 n
Lot qidi:
Taco
1Y CHD X
n-1 l l_X n n
( ) (X ) — k=0 " :Z ( 1)k1 kl(VXiO)
k=0 k=0

LAy tich phén 2 Vé trén doan [0;1], ta duoc

1na n

J. J‘Z k (_1)k71 inldX

0 k—O 0 k=1

k+1

n-— _ 1 k-1
z ) =Zan( D™ :dpcm
k= k +1 0 k=1 k 0

Bai 6. Chang minh rang:

o
Ch+3Ch+ECh 4o CI=2
2 4 6 2n 2n+1
Lot qidi:

Taco (1+x)" =Co +Chx+C2x* +...+ CXx*", ldy tich phan 2 vé trén doan [0;1]ta dugc

1 1

j(1+ x)"" dx = I(Cfn +C X+ Ch X% 4.+ Colx™" Jdx
0

0

1+ x)"" 1 1

@+x) = anx+£C§nx2+lC22nx3+ + C2nxemt

2n+1 |0 2 3 2n+1 0

1 1 1 22m1_q

:>S :CO +—Cl +—C2 +...+ CZH = *

R n+1 " 2n+1()
Mot céch tuong tu xét (1-x)™" = CS, —Ch x+C2 x? —anx3 +..+C2x*  ta dugc

1 1 1 1

S,=C% —=C! 4+=C2 —=C% +..+ - -
2T g g g 2n+1 o 2n+1( )

Trur theo vé cua (*) cho (**), ta suy ra

2n+l
2(%@”+%C§n+%C§n+...+iC§n”1j:2 2

2n 2n+1
an
:>£C;n+1C§’n+1C25n+...+iC222’1:2 , ta c6 dpem.
2 4 6 2n 2n+1
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Bai 7. Cho n nguyén duong, tinh tong
2° -1 +23—1 2" -1

Cl+ C: Clt..+ c’
2 3 n+1
Loi gidi:

Xét (x+1)" =C +xCy +%°C? +...+X"C]" , lay tich phan 2 vé trén doan [0;2] ta dwoc
2 2
j(x+1)”dx:_f(C§+xC§ +X°Cl+..+X"C] Jdx
0 0

2 3
:Cr?+2 1Cl+2 1C2+

2"-1 ., 31
. st C,
2 3 n+1 n+1

Bai 8. Cho n nguyén dwong, tinh tong

C..G . C Co
S="+1L+L 4.+
3 4 5 n+3

= .

Lo gidi:

Dudi mau ting 2 don vi, nén ta nhan thém vao 2 vé cua (x+1)2 voi X2
Xét (x+1)" =C +xCy +X°C? +...+X"C]! , nhan vao 2 vé véi x*(x # 0) ta duoc
X2 (x+1)" = x*CY +X°CL + X°CZ ..+ X"2C" = (x+1)"" =2(x+1)"" +(x+2)"

L4y tich phan 2 vé trén doan [0;1] ta duoc

n+2

j(xch +X°Cy +X°Cl +..+X"*Cl ) dx = Jl'((X-f-l)er —2(x+1)"" +(x+1)")dx
0

0

1
= 1X3C£+lx4ci+lx6cﬁ+m+ 1 Xn+sc:
4 5 n+3 0
n+ n+ 4 1
T
n+3 n+2 n+1 0
n+1 2 .
Ls-tenlorlori Lo 20 eniD) 2
3 4 5 n+3 (n+D(n+2)(n+3)
Bai 9. Ching minh rang ECS_EC#LECnZ_ECs_l_mJF (-1) cr = 1 |
2 4 6 8 2(n+1) 2(n+1)
Loi gidi:

Xét khai trién (1-x?)" =Cf —CIx? +C2x* —..+ (-1)"Cx™
Suy ra, x(l— xz)n =CIX—Cx*+C2x° —...+ (=D)"CI x> (*)

e
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Léy tich phan hai vé cta (*) trén doan [0;1], ta dugc:

1 1

J‘x(l—xz)n dx:J'(Cr?x—C;x%CIfXS +(=1)"C"x 2n+1)d

0 0

3£C3—1C§+1C§ —1C3+...+ 1) c" = 1 o
27 47 6" 8 2(n+1) " 2(n+1)

BAI TAP PE NGHI

Bai 1. Véi s6 nguyén dwong n, tinh tong sau:
S =CJ+2C,+6C] +...+(n’—n+2")C;.

Bai 2. Cho n la s6 tu nhién, n> 2. Ching minh ring
n?C+(n-1)°C!+(n—2)"CZ+..+ 2°C2 2 +1°C" ~1=n(n+1) 2"

MQT SO BAI TOAN DUNG SO PHUC

(i). Déc diém nhan dang dé ta ung dung sé phic vao la biéu thirc can tinh hay ching minh c6
cac hang twr chan( hodc 1¢) cé dau doi xirng nhau:

chang han: $ =C; -C? +C, -

Thong thuong lam bai toan logi nay qua cac buoc:

(i). Ta hay st dung khai trién: (a+bi)" =a"C> +a"*hCli—a" ?b’C’ —...+b"i"C!, thay vao gia
tri cua ava b hop ly.

(iii). Néu can dung dén dao ham hay tich phan thi do bién phirc khong gidng nhw bién thue do dé
ta phdi xét ham cua bién x sau dé dén két qua cusi méi thay x bdi so phirc ivao biéu thic cuai(
Xem bai tdp mau sé 2). ’ ’ ’

(iv). Khi lam dwoc cdc budc trén ta so sanh hé so thuc, hé so ao hai ve hogc so sanh modun hai
vé ta co ket qua bai toan.

Luuy: i"=-1=i"=1.

BAI TAP MAU

Bai 1. Véi s6 nguyén dwong n. Tinh tong sau
S=C, —-C2 +C; —..+C,".

Loi gidi:

, \4 . . . . .
Xét (1+i)" =Cy +Cpi+CLi> +Ci*+Ci* +..+C,ni "

778
Dang Thanh Nam
Auditing 51a, National economics University, Ha Noi, Viet Nam




NHI THUC NEWTON VA UNG DUNG

=(Cin =Ciy +Cipy = +Ci0) +(Cy = Ciy + €y = =Cii i
= (@+iy)" = @iy = (-4

So sanh phan thyc va phan 4o 2 vé ta dugc
S= Cé(l)n _Cjn +C:n —-I-C:: = (_4)n.
Taciing ¢c6: C}, —C2 +C; —...—C;"*=0

Bai 2. Véi s6 nguyén dwong n. Tinh tong sau
S =1C;, -3C; +...—(8n-1Co*

Loi gidi:

Xét khai trién cia:  f(x) = (L+x)*" =Co +Ca x+C2 x> +C2 x> +..+ CI It 1. Coy®
Pao ham 2 vé theo x ta duoc:

8n(L+x)*"* =C,, +2C2 x+3C; X* +...+ (8n =1 Cax*" % +-8nCnx*" (*)

Thay x =ivao 2 vé caa (*) ta dugc:

8n(L+i)""* =C,, +2C2i+3Coi% +...+ (8n=DCi*"? + 8nCni*"

= (1C;, —3C5, +..—(8n—1)Cqn*) +(2C3, —4C;, +...+8nCyy )

Mat khéc ta lai co

8n(L+i)"

8n(l+i)** = =4n.16"(1-i). Vay ta cd

4n.16" (1-i) =(1C;, - 3C;, +...— (8n-1)Cgr ') +(2C7, —4C,, +...+8nCq1 ) i(1)
So sénh phan thuc va phan 4o ¢ 2 vé caa (1) ta dugc:

S =1C,, —-3C;, +...—(8n-1)Cy " =4n.16".

Taciing c6: 2CZ —4C, +...+8nC" =—4n.16" .

Bai 3. V6i s6 nguyén duong n . Chirng minh
(co-czeci-.) +(Ci-CleCi-.) =2"

Lol gidi:

Xét s6 phic z=(i+1)" =C +iCy +i°C’ +..+i"C]
=(Cy-Cl+C)—..)+(Cr-Ci+Cy—..)i

n

Mait khac ta lai c6 z :(i +1)" = (\/2(cos£+isin£J :(ﬁ)n (cosn—ﬂ+isinn—”J
4 4 4 4
So sanh |z|26 2 vé, ta duoc

2 =(ct-ci+ci-.) +(Cl-cirCi-.) =((J§)")2 — 2", ta c6 dpem

Bai 4. Vi s6 nguyén duong n . Chirng minh
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1+C3 +C +...=%(2” +2cosn?ﬂj

= .

Lo gidi:

Tacd 2"=C’+C}+CZ+..+C (D).

Xét o phuc
27[ .. 27[ 3 27[ .. 272' : 2 2 .

8=COS?+ISIH?:>8 = cos?ﬂsm? =l (e-D(E"+e+)=0=¢&"+¢ +1Taco:

(1+&)" =C)+eCh+&’Cl+..+&"Cl =C) +£Ci +£°C2 +C +£C,h +£°C? +...(2)
(1+6?) =Cl+&%Cl+&'Cl+...467C) =Cl +£°CL+£C2+Cl +£°C +...(3)
Cong theo vé cua (1),(2).(3) ta duoc

2"+(1+¢e)" +(1+gz)n =3(Cy+C;+C; +...)+(1+g +52)(C§ +C2+C!+C} +)
=3(Cy+Cl+Cy+...)

Mat khéc ta lai co

T .. T T .. T N , ,
1+¢ =cos§+|sm§;1+g2 =C0S— —isin—, tir do ta co

3(CO+C3+CE+..)=2" +2cosn?ﬂ:>Cf+C§+Cf+...:%(2” +2cosn—”j:>u

BAI TAP PE NGHI

Bai 1. Cho n nguyén duong. Ching minh ring
2n
CO —3C2 +9C} —27C% +..+(-3)"C2" = 2% cosT’r
Bai 2. Tinh tong
S= C;mo + 3Cg’om -3 Cgow +3’ C27010 —. =3 szgf(?
N1 ~on_
c, i (N
3 9 3t
Bai 4. Tinh tong sau: C;, —CS +C; —..—C;"".
Bai 5. Tinh tong sau: S =CZ2 —2C, +...+4nCJ".
Bai 6. V6i n,k 1a cac s6 nguyén duong va a, = (-1)*"'3C2**. Chuing minh

Bai 3. Tinh tong S =C;, -

Bai 7. Tinh tong sau C},,, —3C3,, +5C5, —...— 2001C2"
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BAT PANG THUC TO HQP

BAI TAP MAU

Bai 1. Cho 2<n e Z. Ching minh rang

clc.ch< 21
n-1

Loi gidi:

Tacd (x+1)" =C)+Cox+..+C)X"
+x=1=2"=C’+C}+..+C' = C +..+C) =2"-1
Ap dung BDT Cauchy cho n s duong ta duoc

2"—1=C!+CZ+..+C" >ny/CiC2.C"

:CfCi...CQ:Cﬁ...C,?s(Z _1] S[z _1J O
n n-1

Bai 2. Chang minh rang véi
n>2,neNthitacd

l(Cr1]+2C§+...+nC2)< n!
n

= .

Loi gidi:
Taco (x+1)"=C?+Cx+C*x* +...+C"x", dao ham 2 vé theo x ta dugc
C, +2CX+...+nC)x"* =n(l+x)"*
+Xx=1=C}!+2C? +...+nC] =n.2""
:E(Cﬁ +2C% +..+ nCn”) =2

n

Vay chirng minh voi n>2,ne Nthi 2"" <nl. That vay
nl=1234.n>22.2=2""=n
\_ﬁﬁ_J

(n-1)s6

Bai 3. Cho 0 <k <neZ. Chiing minh riang
n n n 2
CZn—kC2n+k = (CZn)

= .

Lol gidi:
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bat a, =C,, ,C,.., , tachtng minh day {a, }la day giam.
That vay ta chitng minh a, , <a,,V0<k<neZ.
@n+k+D! 2n—k-D! _ (2n+k)! (2n—k)!

a . = <

T i+ k+ DI ni(n—k =1)! " ni(n+k)!ni(n—k)!
2n+k+1£2n—k n <14 n (ding).
n+k+1 n-Kk n+k+1 n—-k

Vay ddy {a, }1a day giam, suy ra a, <a, =(C;, )2 Vo<k<neZ=no

Bai 4. Cho sé nguyén k,0 <k <2000. Chirng minh

k k+1 1000 1001
C2001 + C2001 = C2001 + C2001

Loi gidi:

Taco CF+C*" =CK, vay bat dang thic can chirng minh tuong dwong véi
Chor < Caoor, V0 < k < 2000(*)
Nhung do C¥ =C"*,v0 <k <n. Neén ta chi can chirng minh bat dang thuc (*) véi 0 <k <1000.
pat a =Cko, ta chi can chang minh diy {a }ting, that  vay
2002! < 2002!
K1(2002—K)!~ (k +1)1(2001—k)!

k k+1
ak—l < ak < CZOOZ < C2002 g

1 1
< <
2002-k k+1
Vay a, <y = Cigg; = o(dpcm).

< 2k <2001 (dung véi moi 0<k <1000).

BAI TAP PE NGHI

Bai 1. Chang minh rang véi moi sé thuc x = 0, va sé nguyén 1é n(n>3)ta co

2 n 2 n
l+X+X—+ +X— 1—x+X——...—X— <1
21 n! 21 n!

Bai 2. Chang minh rang véi moi ne N taco n'<(n;1) .

Bai 3. Cho n la s6 nguyén duong c6 dinh va k €{0,1,2,...,n} . Ching minh rang néu C; dat gia

tri 6n nhat tai k, thi T<k N+l

2

k

Bai 4. Chting minh rang Z—k)zcz”n*k 0.

Bai 5. Ching minh riang véi méi n nguyén duong
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n 2
(Cr?)4 +(C,f)4 +(an)4 +...+(C{,‘)4 > (iiﬁ
Bai 6. Cho neN",v3<meN'taco

1 m-1 1 1
Ck+1 :m_2 Ck+l _Ck+2

m+k m+k-1 m+k
Tur d6 chang minh rang

1,1 1.1 1

CL'ci, C.CM Tm_2

m+1 m+2 m+n

Bai 7. Vi moi s6 nguyén duong n, chimg minh rang
1.21+21.31 I I
1124 2134 . +nL(n+1)! > 22/l

ngl(1y’ (21 ... (n1)’

Bai 8. Ching minh rang v6i mdi sd nguyén khong am k , ta co

2011
Y (k—2011x)° kX (1-x)" " < 22111
k=0
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