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BINOMIALTHEOREM

BINOMIAL EXPRESSION
An expression containing two terms, is called a binomial.
For example a + b/x, x + 1/y,
a — y? etc. are binomial expressions. In general an
expression containing more than two terms is called a
multinomial.

STATEMENT OF BINOMIAL THEOREM
(X+a)"="Cox"+"C; x""ta+"Cox"2a%+ ...+ "Cpa"

(where n € N)
(1)"Co, "C1"Cy, ...., "C, are called binomial coefficients,
where "C,= "

A(n—r)
(i) If"Cx="Cy,theneitherx=yor Xx+y=n.
(ili) There are (n + 1) terms in the expansion of (x + a)".
(iv) The sum of powers of a and x in each term of
expansion is n.

(v) Greatest Binomial Coefficient

e Ifniseven: Whenr = g I.e. "C,» takes the maximum

value.

e Ifnisodd: r= ”;1 or ”;1 i.e. "c,, = "c,, and take the
2 2

maximum value.
(vi) General term of the expansion
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Tr+1 - nCr Xﬂ-r ar.
(vil) Middle term of the expansion
e Ifniseven T, IS the middle term. So the middle

57)

term r o= "Ch2 X2 yn/2
—+1

57

e Ifnisodd T[M) and T, are middle terms. So the

()
middle terms are r

()"

ml o
x2yzandT . = ¢

)T "

(viii) Ty — (n_Hl)'(gj

r X

SOME RELATIONS IN BINOMIAL COEFFICIENTS
(X +a)"="Cox" + "Cix" Ta+"Cox" 2%+ ..... + "Cpa"

(1)

(L+X)"="Co+"CiXx+"Cox*>+ ..... +"CX"+ ...... +NCpx"
(2)

Ifx=1

2"="Co+"C1+...... + "Ch (Sum of binomial coefficients)

Here (1) and (2) are identities and will hold for all values of
x and a (both real and complex). On differentiating and
integrating these identities with respect to x, the relations
obtained after differentiation or integration are also
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identities and hold for all x. e.g. if we differentiating (2) we
get

N1 +x)""1="Cy+2"Cox +..... +n"Cpx" 1

for x = 1 the above leads to

n2"1="C;+2"Cy+.... +n."C,

Now on integrating (2)

n+1 2 3
(1+x) :nCo.X+nC1%+ nCz%Jr

n+1 n+1
(k is a constant of integration)
If we put x =0, we get k = 11

n

(L+x)™ =1 = nCox + 1Cy 2 ,"Cpx + ... +1Cp 2

(n+1) 2 3 n+1
Putx=1
Co+ ‘S 4+ "Cop 4+ G =27

2 3 n+1 (n+1)

NUMERICALLY GREATEST TERM OF BINOMIAL

EXPANSION
(@a+Xx)"=Coa"+ Cia" Ix + .... + CoX".
Tra| _| "G ]2 = |nor+1|x
T, _”Cr_l a r a
Take|" |21 {As [Trea] > [T}
r<n+1

1+2
X
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So the greatest term will be T+ where r = [M]

1+a

X

[ . ] denotes the greatest integer function.

Note: If ”—j itself is a natural number, then T, = T;+1 and
1+

X

both of them are the numerically greatest terms.

BINOMIAL THEOREM FOR ANY INDEX
(L +x)"=1+nx+n(n- 1):;_2' + 4 =D (n=2)..(n=r+1) yr

r!

+...+ terms up to oo.

where 'n' may be negative integer or positive or negative
fraction.

e expansion is valid only when x| <1 or—-1<x<1

e As the series never terminate, the number of terms in
series is infinite

e "C, can not be used because it is defined only for natural
number.

e General term of the series (1 +X) " =Tr+1 = (-1)"
n(n+1)(n+2)..(n+r-1) 4
7! '
e General term of series (1 —x) ™"

Tr+ 1= H(n+1)(n+2')...(n+r_1) X

Other important expansion
e (1+X)1=1-x+xx3+ ... +(=1)x+...
e (1-X)1=1+x+x+xX3+...+x'+ ...
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