Relationships Between
Binomial Coefficients

Binomial Theorem 1+x) =3 "Cx*
k=0

n

="C,+"C,Xx+"C,x* +..+"C, x* +..+"C X

e.g. (1) Find the values of;

a)> "C, (1+x)" = Zn: "C, x" Zn: "C, =2"-"C,
k=1 k=0 k=1
letx=1; (1+1)"=> "C1* Y "Cy=2"-1
k=0 k=1
r-3rc,

k=0

2"="C, + Zn: "C,
k=1



b) "C,+"C,+"C,+"C, +......
(1+x)" = Zn: "C, x"
k=0
="C,+"C,Xx+"C,x*+"C,x°+"C, X" +"C.X° +......

letx=1; (1+1)"="C,+"C,+"C,+"C,+"C,+"C, +......

2"="C,+"C,+"C,+"C,+"C,+"C +...... (1)
letx=-1; (1-1)"="C,-"C,+"C,-"C,+"C,-"C, +......

0="C,-"C,+"C,-"C,+"C,-"C, +...... (2)
subtract (2) from (1)
2" =2"C, +2"C, +2"C, +......

2"="C,+"C,+"C, +......



c) Y k'C,
k=1 n
(1+x)" = Z "C, X"
k=0
Differentiate both sides
n(L+x)"" = Z k"C, x**

let x = 1; n(+1)" Zk”C
n(2)"* =(0)'C, + Z k"C,
k=1

> k'C, =n(2)""
k=1
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(ii ) By equating the coefficients of x" on both sides of the identity;

<how that: 1+ X)"(1+x)" =@+ x)"

0/
L+x)" =D "C.x*

k=0
="C,+"C,x+"C,x* +..+"C__x"*+"C__ x"*+"C_x"
coefficient of x" in (1+ x)"(1+ x)"

n n n 2 n n-2 . n n-1 . n n
("Co+"Cx+"C, X2+ .. +"C, ,X"2+"C, X" +"C X" )

x("Co+"C x+"C,x2 + .. +"C, X" 2+"C-, X" +"C, X" )
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Now

= 2n)! Exercise 5F;
nin! 4.5.6, 8 10,15
(2n)
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