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"@'CI'GZ e D] (Binomial Theorem) ’

** Mathematics is a most exact science and its conclusions are capable
of absolute proofs. — C.P. STEINMETZ *

7.1 AT (Introduction)

fymelt wemel & T4 d@n @ fF 9 WER o+ baen
a—b S8 fgual 1 ot o W1 F FA S| TR G R A
ek B WA o ol o T 1 HH T T Wehd B o9
(98)2= [(100 — 2)J%, (999)* = [(1000 — 1)*], S|
ftFe oft, atferes =q areft Geme St (98)3, (101)° Sennfs st
M, HiHE EwA gR eI wfed @ W #1 3™
Sfeaa i fgos 79a g7 R foran =

Y B (¢ + by’ o WHR I EHE ot 9 et €
el B 1 U YO A1 UG SE ¥ W 1 | B

o £ Blaise Pascal
A ¥ quitenl o foaT fg08 9ma 1 STeFEA | (1623-1662 A.D.)

7.2 o9 YuTiehi o few fgug wHar (Binomial Theorem for Positive Integral
Indices)
3T gd # i T8 frefafad gaafenst ® ga foem &<:
(@a+b)’=1;, a+b £0
(a+b)=a+b
(a + by =a®+ 2ab + b?
(a + by =da’+ 3a’b + 3ab’+ b*
(a + by*=(a+b) (a+b)=a"+4a’b + 6a°b* + 4ab® + b*
= TN H 9 dEd ©
() WER ¥ T H HA @, T G 1 AU 8| I@OE: (a+ b)Y % TEAR |
(a+ by 1 M@ 2 B Sefh YEOR H el T i & 3 B
(i) WER o STRRR Y& W §UH ¢ 1 o4 Toh o %A § T2 Wl § ik fgda i
b HH TH % HH U 9 @l
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(i) THR °F % TS H ¢ AU HHI W@l 1 A GEH € R g+ b B A oh

ERER S
319 B9 g + b o SR fowarl # faf= 9= o6 Jonahi &1 f JehR =Fafeerd

g (emepfa 7.1)

iR TR
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 1

3Mewfa 7.1
1 &9 39 TN | 37Tt e forem o foru forelt ufawy w1 sraciisn ohid 82 81 T8
2@ S Hehdl © ToF o 1 1 ofe o fer@ 1 37 1 <1 90T =1q 2 1 dferd o forg 2 2
21§ 21 ufem o for@ 1 @R 2@ 2 8 1 1 AW u@ 3 dfek o feg 3 @R 3
<1 € R I oft gl YRR | A: Yo dfedd o WRY 9 ofd o fed 21 39 wiwan
et ot sfomd =q o o o fomn =1 gear 21
B aepfa 7.2 1 U 7T wiaey @l o iR dfedl feraes 3 agr deahd 2l

Rlues T
0 1
1 lv 1
2 1 v 2 v 1
3 lv 3 v SV 1
4 1 4 6 4 1
AT 7.2 UTEReT T

RS TSRER S

afrepfa 7.2 ® <t T WRoll i oro wfE oF IER TR ot T@ q 991 Tehd €1 T
G U U 5 1 @@ ot € foreh witd w1 foran @ iR 9 faet s A
F1 SR ST @ &) genst %1 g8 WidiE s Blaise Pascal o W W Ukt
o M § UfHg 1 38 el o Uewed o A o ot S S 2
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T fgUg 1 S=9 Wl %1 YER ol IR & IS o WA 5N "9 @) ST

B UEhAl IS T TAN R o (2+3y)t T ISR 1 U 5 i dfeR @
1 5 10 10 5 1

79 dfer w1, 3R gAR el (i), (ii), (iii), ST 97 i gC €W U € TR

(2x+3y)> = (2x)° + 5(2x)* (3y) + 10(2x)* (3y)* +10 (2x)* (3y)* + 5(2x)(3y)* + By)’
= 32x° + 240x*y + 720x%y? + 1080x%)° + 810xy* + 243y

319 AT BH (2x+3y)'2, 1 THR T AT =16 df Ueel g1 =1d 12 1 ufed 1d it
AT 38 Ukl T39S 1 Uil 1 o 12 9 i 9t ufear form e ura fean S
Gehdl B T8 Sl © e fafy 21 S foF a1y 2ed € R st ot s== w6 fasn
% o fore fafur e eifees wfed = S|

Iq: B9 T U T e 1 1A i € oo ureRet e 1 tfese dfw
 vgal &1 IR Uil i fo fomn 21, fgug o foeelt off =ma o1 fosar 9@ & @en|

Tk faI &0 9eel Ug goh ‘Had' oF WAl o1 YAN hich, TEhd e o foredt
gemstl @ g faed €1 g9 s @ T

n n' )
Cr:r'(n—r)' L0< 7 <n ST n HUR ik €1 "C,=1="C,
a1 TR B # T 39 TER o e € (ST 7.3)
R Ut
0 OCO
=D
1 lco 1Cl
=D (=)
2 ZC0 2Cl 2C2
=D (=2) =)
3 3C0 3C1 3C2 3C3
) =) =) @D
4 ', ‘¢ ‘¢ Yo e
=) =) =6 (=) D)
> SCO Scl 5C2 5C3 SC4 SCS
) =) =10 =10) =5 =D
JTeRfd 7.3 UTehet oyt

ST IRET (pattern) i 3@HT, T4 dfka &l fa@ for &0 Tema &S &1
et ot =ma o fore w6 for@ Tohd € SeEUE: W 7 o fow dfs @l
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7C0 7C] 7(:2 7C3 7C4 7C5 7C6 7C7
=@ YRR, T8 Ul 3 U (i), (ii) T (iii), FT T Fk T9 I €,
(atb)’ =7C a’ + 'C.a°b + 'C.@’b* + 'C.a*h® + 7C,a’b* + 'C.a’h’ + 'Cab® + 'Cb’
T YUN T ITANT ek Tk fgug o fordl RUIR quiieh »oF foe gor f@mn
ST Thdl 21 319 ¥4 T f5u o fRdlt off (U quifeh) =1d o TOR i forad &1
fereen ¥ T
7.2.1 f3uq wA9 fohdt &7 13\'077%5 n & 1T (Binomial theorem for any positive
integer n)
(a + by'="Ca" + "Ca"'b + "C.a"? b? + ..+ "C_a.b*' +C Iy
SuUf 38 9 1 Suufa T oA fagid gRI W i S R
UF A oM P(n) Frefafaa 2:
P(n) : (a + by ="Ca" +"C,a"'b +"C,a”b* + ..+ "C_ab"" +"Cb"
n=1%" W
P(1):(a+b)=Ca +'Ch' =a+bh
Ia: P (1) A Bl
qr offsT foh P (k), foret o quifer & o forg oca 2, sreffq
(atb) = *C d" + 'C.a"'b + *C,a"*b* + ..+ 'C b .. (1)
70 fag & & P(k+1) off e  a9e
(a+b)k+1 2 k+1C0ak+1 + k+1C1akb + k+1C2ak—1b2 + .+ k+1Ck+1bk+1
3,
(atb)y! = (at+b) (atb)*
= (atb) ("C,@" + *C @b + *Ca"2b>+... +C,_ab' + *C b [(1) F]
=Ca! +*Cd'b +'Ca"'b’ +.+ *C_ @b + *Cab' +'C a'b
+*C P + FC a2+ .+ FCabt + FC Y [arfereR IO g
=1C a*1 + (*CHC)atb + (*CHC )a b + ..

+ (‘\CHC, ) ab +*Cp*  (HHH TR o FHE )
— k+1C0ak+1 + k+1C1akb + k+1(:2 ak—le + .+ k+1Ckabk+ k+1(‘:kJrl bk+1

(FIC= 1, HC +*C_=FIC, 3R *C, = 1=+1C,,, H1 FART FToh)
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7o fig B & fF afE P(k) off 9 2 @ P (k+1) §cF 2| gHfere, T s fagid
SN, Y% oF Uk n ok foIw P(n) 9T 21
T @ YHT I (x +2)° o FHN 1 IR0 Wehl TS &
(x+2)° = Cx® + °C x*.2 + °Cx*2? + Cx*.2° + °Cx>2* + °Cx.2° + °C,.2°
= x5+ 12x° +60x* + 160x> +240x> + 192x + 64
39 TR, (x+2)° = x8 + 12x° +60x* + 160x° +240x* + 192x + 64.

eruT
1. "Ca'b’ +"Ca"'b' + .+ "Ca'b + .+Cab', & b= 1=a""

n

o § chk an—kbk %l

k=0
37d: 39 99T I 39 YR o for@ wed B

(a+b)" = Z "C, a" b
k=0

2. ooz w9 ® T amet T C i U T Fed

3. (atby oh TER ¥ TSI I W& (n+1) R NG ik W 1 AU B

4. FHR o STRR TS H, g ! 94 Th o %A Y 02 W 2| T Ted U] H p, T
H (n-1) 3R R 56 yR 31w 9= ® 3 €)1 3k 3 UER b H U TH
o %A Y g W E, ved 0% § I U 9% g, g S H 1 3R R 3 R
ffad 9% W R HE e €

5. (atby, o WOR H, ¢ O b1 BTG 1 AM, 96l & H n+0=pn, TN & |
(n—1)+1=n 3R s ¥R 3ffad 9 § 0+ n=n Tl 7: Tg @ S ohell &
fF TR o Y% U H ¢ q1 bl H@l 1 AN 1 2l

7.2.2 (a+b) & JEN & FE faforee feerfaar (Some special cases)
() a=xqM b=—y, T 0 UM ©;
C—yy =K+ N
=1+ 1C () + "C 2 +C P 4 IC, ()
= nCOxn _ nclxnfly + nczxnfzyz _ nCSXn-3y3 + .+ (=) nCn "
T UPR (x—p)' ="Cpx" —"Cx"'y + "Cx"? y* + .. + (=1y "C "
TGHT JANT ok B U €,
(x-2y)y =°Cx’ - *Cx*(2y) + °Cx* (2)*)
—Cx* (2y) +°C, x(2y)* - *Cy(2y)
= x> —10x%y + 40x%? — 80x%?* + 80xy* — 32)°
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(i)a=1 & b=x, @I TH U © T,
(1+x)" ="C,(1)y" + "C,(1y"'x + "C, (1) + ... + "C x"
="C,+"Cx+"Cx’+"Cx¥’+ ... +"Cx"
IR, (1+x)'="C +"Cx +"Cx* +"Cx* + ... +"C x"
faiod x =1, % ¢ &n . ¥,
21="C, +"C, +"C,+ ... +"C,
(iii)a=1 T h=—x, ©IHT BH T ¢,
(1-xy' ="C, = "Cx + "Cp — ... + (1) "C x"
fogiod x=1, % forg &9 I €,
0="C, —"C, +"C, — ... + (-1 "C,

4
3
IR 1 (x“:j ,x#0 % FHL F1d HIfe:

o1 fEUR UHT &1 YA i €8 Wi B €,

3)* 3 3)? 3Y 3)'
(x2+;j = 1C,(?)* + 4C,(x?)’ (;) +4C, () (;) TG [;) + G, (;j

3
=x8+4x. —+t6x'. T+4xX2. <5+ 7
X X X X

108 81
=x¥+ 12%° + 54x* + —+—
X X

FETETUT 2 (98) T TUMAT ShifSIq

T BH 98 I 3 GENsl o AN A SR T Had W ¢ FTE! Hd 9 HE O o,
firt feug y9a =1 99 4 2
98 &l 100 — 2 fered |,
(98)° = (100 — 2)°
5C, (100)° - 5C, (100)*.2 + 5C, (100)*2*~ 5C, (100)* (2)°
+5C, (100) (2)* - °C, (2)°
10000000000 — 5 x 100000000 x 2 + 10 x 1000000 x 4 — 10 x10000
x 8+5x 100 % 16— 32
10040008000 — 1000800032

9039207968

Il
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FETETOT 3 (1.01)10000 T 10,000 § ¥ i H H&N @t 87
e 101 < & H e ok f5Us 199 % Ted $9 U I fokaak g9 U @

(1'01)1000000: (l + 0.01)1000000
= IOOOOOOCO + 1000000C1(0.01) + 3 YHArcHh 'q—q'

=1+ 1000000 % 0.01 + 37 ¥ATcHSR Ug
=1+ 10000 + 3T &qArcHsh Ug
> 10000

a7 (1.01)1000000 > 10000

IEEI0T 4 TEUS wHT w1 A ek fag SifSe TR 6°-5n 1 519 25 9 9T e s
@ HE 1 9 = B

T & TS o dA bk AU A TH G@AC ¢ I U F Gob Mk g =bg +r
A &H 8 Thd € o ¢ 1 bW UM HH W g WoHhe a9kl W il 21 &t
R 7€ 3 o fI fofF 6-5n ol 25 @ WM e W 1 99 5=ar 7, 7 g e €
6'—5n = 25k+1 W&l k TH Wihd TEAT

T WA 8 (1 +a)y ="C,+"Ca+"C+ .. +"Car
a=5,¢mﬁmm%,

(1+5)y="C,+"C5+"C5+ ..+"C5"

(6)' = 1450 + 52/C,+ 55/C, + ... + 5"

6"~ 5n=1+5% ("C,+"C,5 + ... + 5"2)

6" —5n=1+25 ("C,+ 5."C, + ... + 5"2)

6" — Sn=25k+1 @l k="C,+ 5."C, + ... + 52,

g <9l € o <@ 67— 5neht 25 | 9N femen wwn @ @ 99 1 s @)

gyATaet 7.1
99 1 9 5 9% Y ISk h1 YUK HIT9T: 5,

44494

2 xY
1. (1-2x) 2. (;5] 3. (2x-3)°
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feue gua =1 wa ek fefafea 1 79 9 Sifse

6.
10.
11.

12.

13.

14.

1.

(96)° 7. (102)° 8. (101)* 9. (99)°

59 99T 1 WA d gC SRy HiA-H G w9t © (1.1)1%%371 1000.
(a+b) — (a—b)* 1 Ta&dR AT T T F7oh (\/5 +J§)4— (\/3—\/5)4w
M T ST

e+ + (e-1)6 ST A T SHITSTT TERT TART Hleh A1 314 (2 +1)°+ (2 —1)°
1 HF A1d hIfSUl

fe@me & 971 —8n—9, 64 W fa9Ra © W&l n Th o[ Uil 2

fag #ifsu fw 203’ "Co=4"

T 7 UY fafage gvaraeit

% ¢ 3R b Fra-fom quifer =, @ fag T & (@0 - b)) F1 T oEES
(a —b)?, SafH n TH &7 IO T

[ Fehd a" = (a — b + by faT@®R FER HifSUl]

N

()

=

W

=)

(ﬁhﬁ)é—(\@—ﬁf 1 7 A4 HIY
(a2 +\/ﬁ)4+(a2—\/ﬁ)4 T H{E [G it

(0.99)° o JHUR o TYge! A USRI T YA FHId gU T Fehead AM F1d hifau|

ﬁ+§-%§ x# 0% fgUg THI g YER Fd hifSq|
(3x2 — 2ax + 3¢?)* 1 fgU8 UHA W YOR FAG HiTtaQ)

qrRIIT

¢ TF fgug &1 frdlt oft o quish o fou yaR fgus wo gro faan s 2

39 THA o ATER

(@ + by ="Ca" +"Ca"'b+"Ca?h*+ ..+"C ab'+"Ch"

& TER % WS ok U] 1 HARd HH Ukl IS el 2l
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QfegTiies gyfiy

A ARG TS (), 0<n <7, o6 TER H TOTichi ol ST 21| 361 Joi SERI WIaIsst
T e o ST 5 ©] A (2008 o) H S TUThI hl Teh 3Tehid, o Hewe
Hed €, o T4 ° 7 oml 1303% § = TR Chu-shi-kie s w@ H off 78 Fiyqsenr
T AT AT 1544 oF TISET ST T Michael Stipel (1486-1567 %) = Hagem
‘fgug T ' ¥R w1 URH TRATl Bombelli (1572%) 7 &, n=1,2, ..., 7 %k TeTT qen
Oughtred (1631 %)™ n=1,2,..., 10 T, (¢ + b)" o FER § IO ! Tl
U oF HEIS oh FHM oIS URaE oh |l foan gaTl SR st S deehd
e o 9 @ yafaad €, Juft o5 918 § WidE 9a o s Blaise Pascal
(1623-1662 %) 7 o111 3811 f5U8 THR o UMehl i Ferter o faw 1S =1
I e

nok quiieh A1 o6 foT fgug 9Ha &1 adAM @&Y Tehd g1 fafiad g&de
Trate du triange arithmetic ¥ T&Id B S 1665 H SAh! J o a%
EEQIN I
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