e Ml
"@'QT{ 'LTﬁT[ (Binomial Theorem) ’

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

7.1 95T (Introduction)

el wemsti &0 " ® % 69 9ER o+ b aen
a—b ¥ fguei 1 9 9 79 99 FW F) T G H T
Hich B0 &S o ol o ST 1 WM F6 R Gehd € S
(98)*= [(100 — 2)1%, (999)*= [(1000 — 1)*], ST
ftRe oft, erferer =Tq aell wEe S (98)5, (101)6 g 1
TUMI, ik UARE gRI S wied © Wl €1 39
Sfeetar =1 fgus g9 g0 g fohan
THH T (a + by o YER 1 EH fafy 9w g @
el Wi 1 T YU A URET W T 39 e W e )
e o P fan fgme W e w14 (12;21-?6[6’;81:?11).)

72 &4 TJThﬁ' & fae fgug YO (Binomial Theorem for Positive Integral
Indices)
3T g6 § i T8 FAfafaa qadfiewet W g0 fa=m #i:
(a+b)’=1, a+b £0
(a+b)l=a+b
(a + by =a*+2ab + b*
(a + by =a+ 3a®b + 3ab*+ b’
(@ + by =(a+b) (a+b)=a"+4a’b + 6a’b* + 4ab’ + b*
3 yER ¥ 3 2w € fR
() WER ® & ! ohel WA, Wi W 1 AU €| SIEOM: (a+ by o WER H
(a+ by 1 1A 2 € Sih TR § el UG 1 & 3 B
(i) WHR % SR UG A YW ¢ 1 U T o HH A we W & wefw fgda afe
b W4 Th o HH U 9g &I 2
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(i) TER o Y® UE W o AU b H1 WA h1 AN WAF € 3R a + b H A ok
TR 2
319 B9 a+ b o ST faeard | fafe= 1) o qoneR! i =1 YR Hafeerd &

€ (3mfa 7.1)

AR TR
0 1
1 11
2 1 2 1
3 13 3 1
4 1 4 6 4 1

3TTeRfd 7.1
1 B9 39 9RO | et dfer feren o fou forelt wfaed =1 et i 22 &1 98
<@ S Hehal ® Top w@ 1 %1 dfe o fo@ 1 3IR 1 %1 3 = 2 %1 dfe o fag 2 e
21 WG 21 ufea o fer@ 1 3R 2o 2 3R 1 o1 4N ST 3 1 dferd o forg 3 @R 3
1 € AR M ot S YRR | O Yk Uik o YR 9 3fq ° flud 1 39 WiehAr i
freht ot sfema =1d qF o foru foman s Hear 21
B 3fepfa 7.2 W f&u U wfaew i P IR ufwEl fo@st o Sgl Wehd 2l

| i
0 1
1 1 \V/ 1
2 1 2 1
3 IVY Yv 1
4 1 4 6 4 1
3TMeRfd 7.2 URehel Tt

EUSTORERS

arepfa 7.2 ® < T AROM 1 Ao w9 o R R oft wd q oer g Bl e
T T T TS 1 @t ot @ frmes i w1 feran ® sk 91 Tl e e
aﬁﬁ?wﬁglE@Tﬁaﬂa{s’melaisePascM%WWWﬁﬁﬁ
@& M 9 9fag B T e & 9eue o AW o ot S S 2
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T fgue 1 S=9 Sl 1 ER o R o BN o WA g E9E @1 S8y
TH Uehel S 1 WA L ok (2x+3y)° Wl TORAR Y| W S W1 Ul @
15 10 10 5 1
79 dfeRd w1, 3R TAR THEION (i), (i), (iii), T T Hd EC &H UM € T
(2x+3y)° = (2x)° + 5(20)* 3y) + 10(2x)* (3y)* +10 (2x)* (3y)* + 52x)(3y)* + (3y)°
= 32x% + 240x%y + 720x%? + 1080x2)° + 810xy* + 243)5.

319 AR 89 (2+3y)'2, 1 TIR TG AT 918 dl Jeel TH o1d 12 T dfo F1d vt
AT 38 Ukt Fqs =1 dfaal i =ma 12 9% 1 9t ufeat fora e ure fohan -0
Gehdl 21 U8 oSl i et fafy 21 S| fo 3 Swd € R i ot 3= wel @ famn
# o fau fafu &R sifues wfed & s

3Td: &1 T TE1 T ged 1 7 w € e ueka e +1 i dfw
Y ggel o1 | dferrl ol fore famn &, fgug o fordl off =ma w1 foar ma X wen|

7ok foTT &9 Teet Ug ok ‘Hua’ o GAl 1 YA ich, Uehdl e o e
gemstl #i qA: forad €1 en W @ fw

.\ n! 4
C,=m ,0< r < n @I nRUR qUiw &1 "C,=1="C,
e UrERe IS 1 ;39 YR forg Wehd € (STepfd 7.3)
o1 uTieR
0 ’c,
=1
1 'c, 'c
=) 1)
2 ‘c, ¢, c,
=1) (=2) =1)
3 ‘e, ¢, ¢, c
=) =) =3) =D
4 ‘c, ‘¢, ¢, ¢ c,
=) =4) (=6) = =D
5 c, ¢, ‘¢, ‘¢, ‘¢, ‘c,
=1 = 10 =10) =5 =1)
JTeRTd 7.3 UNehel Freqst

ST GfA®T (pattern) 1 3@, Ta Gl &1 for@ foa1 g0 arena s &t
fordt ot =1d o foru dfed w1 fora gehd B SeewoM: w7 o foe dfed B
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7C0 7C1 7C2 7C3 7C4 7C5 7C6 7C7
79 YR, 39 dfe 3R 9&T (i), (i) @ (iii), 1 9ET F eH U T,
(atb) =7C a’+ Ca°h + 'C,a’b* + 'Ca’h’ + 7Ca’b* + 'C.a’h® + 'Cab® + 'C b’
T U T STAN FIh T 50 o6 TR HOR QUi » o faw yEr fg@mn
S Tkl B1 379 eH U fgus o fREt off (oI quiish) oId % WER i ferad &6
afereen o B
7.2.1 fgue wag fadt = EI\'UW%F n @ fTT (Binomial theorem for any positive
integer n)
(a + by ="Cya" + "C,a"'b + "Ca™? b* + ..+ 'C, a.b™ + "C b
Suufe 39 Y99 1 Squr I S fagid g W S 8
M T wed P(n) Frefafea 2:
P(n) : (a + b)' ="Cpa" + "C,a"'b + "C,a”°b* + ..+ "C_ab™ +"CD"
n=1e1 |
P():(a+bh)='Ca +'Chb =a+b
d: P (1) 9 2
M offsT fF P (k), frglt e quife & o fog e €, stefq
(a+b): = "C @* + *C @b + *C ab? + .+ C b (1)
&n fag &4 o P(k+]) ot T ® ereiq,
(a+b)k+l — k+lC0ak+l 4 k+lclakb + k+lC2ak—lb2 + + k+lck+lbk+l
d,
(at+b)! = (at+b) (atb)
= (a+b) (*Ca* + *C @b + "C a2b+... +1C,_ ab' + *C ) [(1) F]
= IC @ + *C @b + 'C a2 +.+ 'C_ @ + 'C ab +*Ca'b
+*C @B + FC @ W+ ..+ 'C, jabF +IC P [aTEfes O g
= HC @t + (FC HC )ath + (FCHC )a b + ..
+(*CHC, ) ab* + *C, B (HHM TR ok HHE SHIHY)
— k+lC0ak+l + k+lclakb + k+lC2 ak—le + + k+lckabk+ kHCkH bk+l

(k+lC0: 1, kcr+ kcr_l:kﬂcr 3ﬁ1 kck = 1= kHCkH &1 G ah—{a;)
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7o fig e @ T =l P(k) oft @ © A1 P (k+1) Tcd 21 SHfery, Tt s fagid
‘g’m,mmwnéﬁvﬂzpm)w%l
T TH T I (x +2)° % FHR I ISR AR THIA B
(+2)° = SCx® + 6Cx5.2 + SC 22 + SC X328 + SC 224 + 9C x.25 + 5C,2°
= x5+ 12x° +60x* + 160x>+240x> + 192x + 64
T YBR, (x+2)0 = x6 + 12x5 +60x* + 160x3+240x2 + 192x + 64.

YeroT
1. "Cab’ +"Ca'b' + ..+ "Ca™'b + ..+'C a"b", & b'=1=a""

n

w1 HFd DG a" bt 3

k=0
3d: 39 YHT & 39 YHR ot for@ Hehd B

(a+b)"=zn:"Ck a"*b*
k=0

2. e W § S A i C e e e

3. (a+by' @ TER ® U I W& (n+1) R A T@iw ¥ 1 At 2

4. TER o ST T& H, ¢ ! UW Th o HH H T W F| 9 el ] H p, TR
©®H (n-1) IR R 6 yhR 3ifam 9= § 3?1 ik SHl UK b I UK T
o %A U 9g W T, 7ol T8 H I 9 YE e, T S § | 1R R 5 geR
sfqw o€ o n W FEw B 2

5. (at+by, o YOR ®, ¢ T h ! =G 1 AN, WA T H n+0=pn TR T ¥
(n—1)+1=n 3R & FhR 3fqH T F 0+ n=n el 3@: 78 3@ S Fehell &
foh THR o Ydeh 9% H ¢ q1 b KT STl T AT 4@

7.2.2 (a+b) & YA & FS faforee feerfaar (Some special cases)
() a=xq b=—y, W EH A T;
=y =[x+
v ncoxn + nclxn-l(_y) + nczxn—Z(_y)Z + nc3xn—3(_y)3 + ..+ nCn (_y)n
— ncoxn _ nclxn—ly + nczxn—ZyZ _ nc3xn-3y3 + ..+ (_l)n nCn yn
B PN (x—y)' ="Cpx" —"Cx"'y +"Cx"?y* + ... + (=1)y "C, "
THEH YA FTh B UM &,
(x=2y) =°Cpx> = °Cx* (2y) + °Cx° (2)°)
—Cx? (2y) +°C, x(2p)* = °C(2y)
=x° —10x%y + 40x%?2 — 80x%° + 80x)* — 32y°
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(i) a=1 &1 b=x, @I BH UM B foh,
(1) = "Cy(1)" + "C, (1yx + "C,(1y2x + ... + "C 2"
="C,+"Cx +"Cx* +"Cx’+ ... + "Cx"
T UHER, (1+x) ="C, + "Cx + "Cx* + "Cx* + ... + "C x"
faerma x =1, fau &9 9 €,
2 =1C, +"C, +"C, + .. +"C,
(iii)a=1 9= b =—x, AHL BH U ¥,
(I-x)"="C, = "Cx + "Cx* — ... + (-1)""C x"
fasiod x=1, % fau g9 o €,
0="C, —"C, +"C, — .. + (-1 "C,

34
IETEIT 1 (x2+;j ,x# 0 1 YER 1A ST

o1 fEUR UH9 &1 TN Sk ¥H W e T,

3 3 3) 3Y 3Y)
(x2+;j = 4C, ()" + *C (¥) [;J +4C, () (;) TG (;) G, (;)

3 27 81
=x"+4x0. —+o6x'. 7 +4x =3+ 7
x x XX

108 81
=x8+ 120+ 54x*+ —t+—
X x

JETETUT 2 (98) ! TUMT iU

T BH 98 I B WAl o AN AN S H ek Hid & TRl B 1 HET WA 2,
fire fgug 999 &1 T 4 B
98 & 100 — 2 fora =,
(98)° = (100 — 2)°
5C, (100)* - °C, (100)*.2 + °C, (100)°22— 5C, (100)* (2)*
+5C, (100) (2)* - 5C, (2)°
10000000000 — 5 x 100000000 x 2 + 10 x 1000000 x 4 — 10 x10000
x84+ 5x100x 16— 32
10040008000 — 1000800032

9039207968
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SETETOT 3 (1.01)'%%% 3R 10,000 § & &F & Hea o<t 8?2
T 101 X & § e Fh GO T o U 9 ISl bl foEel g9 UM &

(1'01)1000000: (1 + 0'01)1000000
— IOOOOOOC0 + IOOOOOOCI(O.OI) + m W 'q—q'

=1+ 1000000 x 0.01 + 37 YAHbh U
=1+10000 + 3 Y-lcHh Ug
> 10000

a7 (1.01)1900000 > 10000

SEEI0T 4 fgu= Y9 &1 T ek 9g hifSe fF 6"-5n 1 5a 25 § 9T o sme
@ HE 1 9 F=a B

WﬁmﬁaﬁWbav_m'&lﬁ%q#@lﬁqﬁﬂT r AT T ek MMk a=bg +r
A eH e Tohd B T o I H Y 9N B W ¢ GSHhHS q1 0% I Bl &1 gl
TR I8 S ok fIU foF 650 kT 25 T 90T w3 R 1 9 991 2, 7Y o5 L 2
6'—5n = 25k+1 &l k T rpd TEA 7

T S 2: (1+a)y ="C,+"Ca+"Ca*+ .. +"Ca"
a=5,é€mgﬁwgﬁm%,

(1 + 5y ="C,+"C,5+"C,52 + ... + "C 5"

(6) = 1+5n + 52"C,+ 53/C, + .. + 5"

6" — 5n= 1452 ("C,+"C,5 + ... + 52

6" — 5n=1+ 25 ("C,+ 5./C, + ... + 5"2)

6" — 5n=25k+1 &1 k="C,+ 5 .'C, + ... + 52,

T <M © o 5o 67— Sphl 25 @ 9AT fopan <man @ @ 99 | S 2

gyrEaet 7.1
Y99 1 ¥ 5 d% Jd% A5 1 JUR Hifed: 5.

4444

2 xY
1. (1-2x)° 2. (;_Ej 3. (2x-3)

x 1Y 1\°
‘. (—+—j 5. (—j
3 x X
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feue v 1 w9 s fEfaf@d 1 99 T Sifey

6.
10.
11.
12.

13.

14.

1.

(96)° 7. (102)° 8. (101)* 9. (99)°

598 999 1 T I g FdET wE-H G wet © (1.1)10031 1000.
(a+b)*— (a—b)* 1 TIEIR HITTT THAT FAT ok (ﬁ +ﬁ)4— (ﬁ —\E)4aﬂ
HH FA1d ISl

(eH1)° + (e-1)6 ST AH T SHITSTT THRT TN e A1 3740 ((f2 +1)° + (2 —1)°
%1 HF F1d FifST

fe@se fom 91 — 81— 9, 64 § fauRa © &l n T o quils 21

firg wifog fm ) 37 "C. =4
r=0

e 7 W fafay goaraet

Tfg q 3R b fa=-fa= o &, df fag #iNT 6 (@0 - b)) 1 & oEEE
(a—b)R, SEfF n TH [ ol B

[ Fehd a" = (a — b + by fTa@aR 7GR =ifsal]

2.

w9

N

n

(525 (=) v s
(az +\/ﬁ)4 +(a2 —\/ﬁr 1 HH A Hif)

(0.99)° o YER o Ugol I TRl T YANT YA U HhT Fehedd TH T sifsg)

§+§-%§ x# 0% fgus 999 g0 YER F1d Sife)

. (3x2—2ax + 3d%)} I g8 Y9I ¥ YER A@ it

qrIST

¢ T fgug &1 fRdt off om guif 4 % fau wer fgog woa g femen S 21

39 IHI o STIER
(@ + by = "C,a" + "C.a™'b + "C,a™2? + ..+ "C_a.b~' + "C b

¢ TOUR % TSl o Ul shi A HH UEhdl S wEad 2
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g gEYgTY

A R TS (o), 0<n <7, o TER | TUTishi ol ST 211 561 Joi SR It
¥ Tt < 7o qEeR B WA (2008 Po) W S TUTRT o1 Uk @bt T Hege
8 €, % ®9 H & &1l 1303 H =+ 00 Chu-shi-kie o 1 § +ff 718 HIeiepR
TSI = T 1544 o TIRT ST T Michael Stipel (1486-1567%) = Feged
‘fgug TR’ 31 i URY TR Bombelli (1572%) 7 oft, n=1,2, ..., 7 % forw qen
Oughtred (16313) % n=1,2.,..., 10 AU, (¢ + b)" o TR H T[UNHI ! STl
U oF HEYS o T ofie URed o |1 fomar gat St 9 st aehat
595 & W ¥ yefed €, 90 9gd oI5 § WHE 9o % e Blaise Pascal
(1623-1662 3°) 7 111 3811 f5U8 THR o UMkl &l Fepter o fau g &1
A feRam

nh quiter AAI o6 fau fgug 98 1 acddH @ed aed g fafed 3w
Trate du triange arithmetic | &4 T3 S 1665 H IRl TF oh %
EEQIN I
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