I. AP DUNG NHI THUC NEWTON DE CHUNG MINH HE TH#C VA TINH TONG TO
HOP.

I. Thuén nhi thirec Newton

: : y : |4 ik =k k :
Dau hisu nhan biet: Khi ::Eic 50 hang cua tong do co dang Cn”’ b thi ta s& dung trrc tiep nhi thirc
(a+ by an b

Newton:

Viéc con lai chi 1a khéo 1éo chon ab

. 16 15 91 14 32 11{‘
Vidu 1.1: Tinh téng 3 C16 — 3 Cig +37Cig — .. + 0
DE ding thiy ting trén c6 dang nhar dén hién néu trén. Ta s& chon @ = 3,5 = —1 Kni 45 téng trén s&
. [1 o 1 16 _ t}lﬁ
bE‘Iﬂg t, ] —

Vi du 1.2: Chitng minh ring:

G+ 3" O F TS b JTNETRY P00 12208,
Twong tw nhw trén, ta nghi ngav dén viéc ding nhi thiee véi @ = 1.b=3.
Chooy + 3 Copoy + 3°C o, + 3°Coyy +

P30 + o+ 3OO0 (3 1)2001 42001

- Z , ; k e . : e
Nhirng tong can tim chi chira cac so hang co Coon1 vii k chin nén ta phai triét tiéu dirge cac so hang “le”

bing céch tinh tdng khacvéi @ = 1, b= —
) 1,1 22 3,3
liEI'II'fIl - 3 (:‘3(!']1 - 3 C‘Eﬁ'll - 3 (:2”114—
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Do dé tong can fim 12
Bai tip twong ty:

n(‘!ﬂ 40 = l '-l (‘l HEk). t)n—"‘ -2 (‘1_. T I, '-n('wr —qn
1. Chieng minh ring:

2. Chirng minh ring: C}TE” - (-";lrgn_l LR = Ci: 3 C;lr T (1::

Tk

IL. St dung dao ham cap 1,2

1. Pao ham cap 1

Dén hiéu: Khi hé s ditng tnrde t6 hop ting din hodc giam dantie 1- 2- 3. . .. M pay 12, .. - 3.
. ke =Ry k=1 - : i
5 s o s RO e RO BT B i o e Ve s M ol .

Cu thé

(a +x)" = ﬂ'ﬂfﬂ" + ﬁ';lru"_l:.i' + GEH"_E;J'E + (Tiu"_ﬂ:!'ﬂ g A ok
Lay dao ham hai vé theo x ta diroc :

nla+ :i‘]"_l = (:'fr_u"_l - 2(?3;1:"_2 +3C Tu" L e B B . (1)
Dén day thay x.a bang hang s6 thich hop ta dwoc térng can tim

2 3 4 n—1 "
‘Fl’dll]:[]. T]I'JhtﬂﬂgC EC +3C —-IC i +I: 1:' 'H-Cﬂ

2. 1 e




z 1 2 3 g4 n—1 n
Vi du IL1: Tioh tdng Cn — 2C; +3C; —4C, + ... + (—-1)" " 'nC7

Giai
Ta thay thng cén tinh c6 dang nhw VP (1). Viéc con lai chi cin chon @ = 1. ' = —1 5 tinh dwoc téng
bang 0.

7 I — k—1 7 -
Cackilhas 5F due e iee P = P05 1 inidecs on k-

nC®

“qp=1

—nCh cEnC? i —m02 e (1P a0 =1 = [ =

Dung cach nay co thé tranh diroc ding dao ham do d6 phi hop véi cac ban 11 chira hoc dén dao ham
hodc cam thay ding chira quen dao ham.

Vi du IL2: Tinh tong

S =n2""1C" + (n—1)2"23.C1+

+(n —2)20 33202 + L+ 3ot

Giai

Nhin thay hé sé ditng tnede t6 hop giam dan 18- 10 — L. .. .. 3. 2. 1 nay phdi hoan déivi tri @ va -
(z+a)"=Cla" + Cla™ o+ Coe" 2 + ..+ Cla”

Bao him theo x:

n{z+a)® ' = -.i'i'.;,i'"_lﬂ'ﬂ + (n— 1]:1"'_2;;,(1{—!—

+(n—2)2"%PC2 + ..+ a" O]

Thay x = 2, a= 3 ta dirgc tong bang 5"



vi—k L L
Cich khiac: Khéo léo s dung 2 d:ang thirc ( ( k ( = nCyZ - 1 ta c6 thé tranh viéc phai
dung dao ham phirc tam:

Fepan=t gy - cgR=Agem=ly
+(n —2)2"7332Cn 7 4 L+ 3]
S P it T L i B
+n2"7332Cm 3 L+ 30
=n (2'Cpot + 277330+
+22332Ce 7 + ..+ 30, =
=n(2+3)""! = p5L
Vi du IL.3: Tinh téng
2008C %y + 2007C5; + 2006C5; + ... + 20305 + Cooor
Gidi
Hé sé tnrde t6 hop giam dan tir 2008.2007....2.1 nén ding dao ham 1a diéu d? hidu:
(x4 1)"7 = (.gwjznr:? + (znn? e ©
S5 S i S o Bk g 8

L I Sl : & : i
Bay git néu lay dao ham thi chi d‘u*crc 2007" trong khi trong dé den 2008 do do ta phai nhan

thém x vao dang thirc trén réi moi dao ham:



o O Bl B ot e e Tl
FCo T + L+ Copex® + O
S (x4 1)"°(2008z + 1) = 2008C,,;+™™ "+
+2007C 50,27 + ... + 20502 + Car
Thay x = 1 vio ta tim dwoc téng 1a 2009.27%%
Bai tap twong tw
L3l o023 2 L 3033 s nW = a1

1. Chirng minh ring

2. Tinh téng Ch +3.22C3 4+ 5.2°C3 + ... +27.2%C%F +29.2%2C%
3. Tim 0 biét 2C0 + 3Ca +4C2 + ... + (n + 1)C27" + (n + 2)C = 320
2. Pao ham cap 2

Déu higu: Khi hé sé dimg tnréc 16 hop c6 dang 1-2: 2.3, ... (B — 1)y (n — 1)1, 4,2.3,1.2
5 9 3 e k _n—k -
b 17 2 e 0 aap ki s Yot B = 1G5 0™ s incigiat how
k. _n—kjik N : . -
B — )G 0 i ot i o hiten 85 &5 3 3 i Mk it

(a +bx)" = CY+ Cla" 'ba + C2a" 2  +
+C2 a0 4 L+ O

Khi d6 dao ham hai vé theo x ta diroc:

bn(a+ bx)" ™! = Cra" b + 2C2a" 22+

+3C3a" 02 + .+ nCT b !




Dao ham lan niva:

b2n(n — 1)(a+ bx)" % = 2.1C%a" 202+

—|—3.26‘i;;‘*_31’,13:1' Fowechbain = LT A0

Dén day ta gan nhwr giai quvét xong bai todn chi viée thay a. b. x boi cdc hing s thich hop niva théi.
Vi du IL4: Chitng minh ring

g=2.1C2 +3.2C% +43C + ...+ n(n— 1)C" = n{n —1)2"

Dé dang thiy diroc VT cua ding thikc trén gidng gin nhw hoan toan VP (2) ta chi viéc thay
a = b= 1 = 1la da giai quyét xong bai toan

Cha ¥: Day chila ¥ trdng con khi trinh bay vao bai kiém tra hay bai thi thi ta phai ghi r5 xét da thirc
(1+z)" 161 dao ham 2 1an va thay x = 1 vao méi dirge tron sd diém.

; g = SR L & - .‘i_'l:’:d;L = HC
Cach khac: Ta van co thé sir dung dirge dang thirce n—1 2 lan detmhtong trén, cu the:
S=nlCl_ +n2C2_ +n3C%_ +.. . +nn-1)C" | =
=n(n—1C" ,+nn—1)C} ,+nn—1)C% ,+ .. +n(n—1)CI735 =
=n(n—1){1+1)""2%=n(n—1)2"2
Twong t nhw trén ta dé dang tinh diroc térng bang cachthayx=-1van= 16

"2 3 Ta: ; et - 116G

k(—"‘—nf‘"

Hoéc ta ciing co thé str dung ~1 dé don gian hon mot cht.



Vidu IL.5: Riit gon tf;ng Sau

2 1 2008 22 2007 23 2006 2 20009
1"Conia 2 4 2% g 2 +3 G2 + v 2008 Cignn
Giai
Wéi v firomg ninr bai trén ta xét da thirc

(2 4+ 2)™™ = cgmzﬁm” + Chpp 2Bz +

2 92007, 3 92006 .3 2000 _ 2000
+Conp 277 27 + Oy 2 + ... + Copp @

Dao ham lan 1

L 1 SR S i iy S RS [0 O Sl 2 8

f 30 0 | QORISR

Néu ta tiép tuc dao ham lan nita thi chi thu dwoc 1.2, 2.3 ... do d6 4¢
Haieee 2" 3 la gk ains b st soiain s e Bl b
2009z(2 + )™ = 1CL,, 22z +

+2C509 270" 2% + ... + 20090505 ™

2009(2 + =)™® + 2009.2008z(2 + )™ = 12CL,,22% +
+2%C500 22z + ... + 20092 Coppg z™™°

Thay x = 1 ta it gon dwoc tong trén thanh 2011 200932007

- ]l 2
Tlm'ngtt_rld]iﬁnhtﬂng“ 1( +?9( +4?( y T - +(”+1j”(ntacanchu1.lammctnhwp
{:L

c6 mot hé s6 16n hon k trong Y » nén ta phai nhan véi x trede khi dao ham 2 lan.



Bai tap twong tu:
1. Tinh tong

2102377222 —3.2¢33" 723 4+ 4.3C13" 12 + L+ (—1)"n(n — 1)C"2"

II1. S« dung tich phan xic dinh
Déu hi¢u: Y twong cia phirong phép nav 13 dira vao hé thire

b

b
_ . as | kel ph+d
/I = (k+1 - k+1

i

Tir day dé dang tim dwoc diu hiéu dé sir dung phirong phap nay 14 sé hang cua térng co dang

h

ak+l _ p+1 T I= [ (c+de)dx
k+1 " Cuthé, xét tich phan a ta c6 thé tinh bing hai cach.
1 b 1 I: ﬂ‘ :In—l b
¢+ ar
I== | {ce4+de)"dlc+de) == ————
, d / [ y'dl ) =3 ( n+1 )
Tinh trwc tiép: a "

Hoic gian tiép:

b

I= f (Z c:'ﬁ{,-"—’-;z’-';r‘-') dr =

P k=0



b

i: CI‘L.{'I”_L.‘IL. fi«i'k'l'iij' == i C-I'L“”_L':ik (ﬂ) '
k=0 g T ,’,_— 5 1

=0

i

b aFtl _ Rl
kE+1

f:':':c,'"_k:-ik)

k=0

Hai cach trén 1a nlur nhan nén tir 46 ta co dirgee:

= ”,F"""'l —_ hk-"'l [ 1 |:{J + -h!:i']"-"-l
Z —(Tnc: d == | ——
kE+1 d n+1

k=0

b

Thiy bai toan ta chon cac hé sda b, c, d thich hop
Vidu IIL1: CMR
2?1—1 3r|—1 S |

260 22(‘1 + 23(“2 + ..+ 7
‘n 2 "1 3 ‘n ?’1-'—1 ‘T n-l—l

(I11.1)
Gidi
Nhin vio tir ciia phén sé d dang tim droc haican @ = 0. b= 2

Tiép tuc dé v mét chiit ta chon tiep ¢ = d = 1 suy ra dpem
2
(14 z)%dz
Chi ¥: Khi trinh bay bai thi phai ghi rd tich phan



rbi tinh béng hai cach méi droc tron didm.

n+1
Céch khdc: Ta c6 thé tranh khéng ding tich phén béng cach 4p dung dang thiec: K + 1 n+ 1. Vige
tinh toan khong nhitng don gian hon ma con giam thidu dirgc sai sot khi lam bai:

v I ~ihe41
E’_J” i {.-’

VT(ITL.1) =

71 23 33 i1 1
(Zﬁn+l + 2 (:n+l F2 Cn+l Foi 2 (:.rr+l)

n+1

(1+2)"* -1
n+1

Dé thay 16 sw hitu ich cia déng thirc don gian d6, ta xét mot vi du khac. Tinh tong

o

(":1] 2 ("Jil 2 (";3 = (":n 2
‘.(;: ~ WL J ~ Tk L ~ L
(1) +(2) +(3) N +(-”.+1)

R& rang ding tich phan déi véi bai nay gan ninr 14 khéng thé nineng néu ap dung dang thnkc d6 thi lai 1a mot

chuyén khac:
5 = [(Ch) + (€2 + (G- + (Ct}Y]

Viéc con lai bay gitr ch 1a tinh téng trong ngodc vudng do. C6 rat nhidu cach dé tinh nén ching ta s& quay
lai tong nav trong phan “ Cac phirong phap khac “

Tré lai phén tich phén, véi viec thay a. b, c. d bang cach héng sé thich hop ta c6 thé “ché” ra cac bai toan
phirc tap hon, chénghankhi @=2b=-3c=1d= —Lia cor



vl 2
1 Canno 9 Cano
23 4 33 (‘3 B 2‘31’31(! o 3‘3(!1(! geh _
g 200 2010 L
Vi du ITL.2: Tinh
LA B 9% ] st ot
= _mphe: sag g S
2 3 T
Gii
k+2
L B (S

M&i sé hang ciatong cé dang K +2 "

laila k' + 250 v6i trong dém hidu & trén 1a k& + 1. Do d6 ta phai thay tich phan «

i

phén khac. O day ta chon a

DE déng fim dwoc cin trén 13 2. can dwéila 1. Thir lai

= k=0

], Esif 2010
2010

2”_2 =2
n+ 2 n

nén ta nghi ngay dén ding tich phan. Nhwng méu cia hé s6

= /;r[l —|—;j']|".r£;j'

f
(1+ :.i']"f'f:i'
bang tich

k=0

2 I 1 2 1 9*;_,,_3_1
_ ik fe+1 S ik det1 _ = ik
I = / (E (:".I = ) fl!.j = E ( / + L‘ _— E (W(J”)
1

Viéc con lai bay giv chila di tinh tnec tidp -

1



2 2

I=/[-.r-—|—1—1]l[l-l—1‘-]l”d-.r=/[I:l-l—:f-]”'_l — (1 +2)"da

1 1

B |:1 4 :3']"+2 II]. e :."]”+1 T
N n+t2 1+ 1

1

Véi ¥ twong d6 ta xét tong sau

1 i T | {—1)"
(11’] - _(l (_. . _(:13 (':H'r
2 6 " 8T T gy

Mbiu cia hé so tnrde t6 hop givr day khéng con mau mirc niva ma “nhay coc” 2,46, ....2n + 25 4é § v

(‘*‘
ok 2k +1

moi s6 hang cé dang 2k + 2nén sé hang ban dau cia né tnrde khi lay nguvén ham 1a “n 't hay

: : £(1 + z°) da
i ] ¥ 4én day phan nao ta dd doan ra dwoe tich phan ban dan la f . Nhirng nhir
vay thi dau trir & dfmra ?

[Tk (:3'2 ¢

(1l —x®) da
Tinh ¥ mot chit ta sira lai droc: / . Viéc thay can don gian hon, o day ta chon cén trén
1a 1, can dwdila 0. Thir lai ti chut:

/l-r.[l—r ”dr—/(ZC ) 2’*—1) dr =

3 k=0

1

i : . : n (:,L.(_ljk
af: k 2h+1 7., - I
Z (J"[_lj fif +lda = Z (m

k=l 0 k=0



Phén con lai ciia bi todn 14 tinh tich phén d6:

1

1 1
. L0 T —1 By 1 Fy = (1 2 :1,3)"‘*'1
f:i[].—:i ]I fi:! —? [1—:3 ]I f”].—:i ]I— 2 ( .”._'_1 )

f 0

Véiviée thay d6i tich phén ta c6 thé lam ra ti i céc tong khéc phitc tap hon . Vi du

jﬁ[l —-:.)"dm.jf*[z —f*)”dﬁ.j(ﬂ 1)(1 — 22)"dz...

Mt sb bai twong tw:

1. Tinh téng bang hai cdch:

(.-J‘l (:1'3 (.-:‘"
(:J:I . It o I s Tt Tt
" 2 3 n+1

(HD: twomg turvidy IIL1 )

2. Tinh téng bang hai cdch:

2(;1” +£22(.-:l _|_ EER(‘?B_’_ + [_1;| 2"'}'1(‘;1" e l_ (_1]
TE 2 TE 3 Tk jf-'-]_ TE ,”—'— 1

(HD: twomg tirvidy IIL 1 )

3. Chiing minh rang

5 % 2 i Ci o G 2"’ fn ) =2

3 1 4 T n4+3 (m—-1n+2)(n+3)

( HD: tiwomg tie vidu IIL2 )




4. Chitng minh ring

ﬂ!(! (‘:l (‘:'3 rn 2"_1 =y |
TE + _“ _|_ - Tk + L. _|_ ~ T -
3 G 0 Jn+1) 3in+1)

( HD: ticomg tie vi ey 1112 )

IV. Céng cu sé phirc

Y twémg cia phirong phép nay 1a dwa tinh cht dac bist cia i

gk 1 ksl _ g k42 g

i —i, i » AkL3

T =—twikeN
Tir do, ta xét da thire

flr =acd e tasr® Lase® Lo aya®

S;;ZZ{LE,.Slz Z a;, 8y = Z a;, 53 = Z il

B é:it =4k =4k +1 =4k +2 i=4k+3 . Taco:

[ f(1) = (So+ S2) + (S1 + S3)
¢ fl=1)={(Sp+85)— (5 +5;) &
fli) = (S0 — Sa) + (51 — S3hi

i S{] e SZ - f':iz"“_zf':_l}

514_53:&1%?.—_11

Sy =R ™
L S1— 83 =Im(f(i))




(g — fHf(=1)+2Re(f (i)

L5 M 4 [ ]I
F1)=F{=1)+2 Lm{ f{i})

Sl = : : ] . [ ]

S, = fU+f(~1-2Re(f (i) (g

(4)

Sy = I'ill—f'i—li—‘i Lng f{e}} 4

R“‘(f( ). hll(f””lénhfgtléphéntm_fcvéphén a0 cﬁafﬁ]

) 2 vt
Viduo IV.1: Rit gon T (-'hr (-'hr == (-'1" —es ok (-1"

Giai

4
Ré rang S, =58 — G‘*"I:rut:rng da thirc f[ j' [1 i F .1:] - Mat khac ta co

(&) = (Sp — S2) + (51 — S3)s nén cong viec bay gio chllacl‘itlnhf va phan thirc cia n6 chinh
2y

léténgﬂ can fim: fI: :I [1 £ ‘1']4” - [[1 + ‘1'] ] "o [2‘1’]2” - 4”(_1]?1.

Ta ciing 6 thé str dung (1), (3) ta da tim ra & trén d¢ giai nhneng mét cong giai lai hé phirong trinh 4 an d6
va nhr thé thi that 13 giét rudi ma lai ding dén dao mé tram !

Trong tir ta tinh dirgc térng & 4 =i —;tn +i0; - (-f:ur t=0

Vidg IV.2: Tioh 12 = 1G5, —3Cg, + ... — (8n —1)Cgn™"

Giai

Trwdc tién ta phai ding dao ham dé c6 dwoc hé sé dieng tnrdce 6 hop. Xét da thikc:

En

@)= 1+ 2" = b+ Y Chat =

k=1



Bn

JI:I]I —.8n I: «Hﬂ 1 chifi‘k—l

g(z) = 8nx(1+ ) 8” ! Zkf':i;rk

Lai nhan véi x ta diroc k=0

Nhin thay T chinh 1a phan a0 cia gli)gle) = 8ni(l + '1‘-]8"_1 = 4n.16" + 4n.16™:

Do ds Iz = 4n. 16"

Twong tir ta ditng dao him 2 lan d@é tinh tong:

22(82 e ‘-1 (Eln + r ltd-in'r TR (8”’)2(??:::
Giai:
Ta co:
Bn Bn

|:1 Yoy S;r - (fug" Z ("8” = 8-}1[1 + :j']'g” 1 _ Z ,, (8“ j -

Bn

& 8nx(l+z)™ Z':'-(-Sn '.

Bt

= 8n(1+z)" (1 + 8nx) Z-‘I O

it

& 8nz(l+ )™ (1 + 8nx) Z k'Cguz’ = f(z)



Téng cin tinh 13 phin thiec cia: £ (2) = 8na(1 +4)*7(1 + 8ni) = 16" 'n + 128n%16"7%

Bai tap twong tu:

10 2 2 3
| =aptar+taz +..+ a0 Tk tong

Cho khai tridn (T~ + 3z +1

cli=ay+ay+ag+as+...+a +agg 1y =as —ag +ag—ay + ... + a5 — ap



