
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 4/15-1

The binomial theorem.

Question : how do we expand out(ard)" ??

Answer : first look for a pattern :

(a+ b)= a+b
(a +b) = (a+b)(a+b) = 22+ 2ab +b2
(a+ b)3 = (a+b)(a+2ab +b7) = a(a?+Lab+b7)

+ b(a+ Lab +b7) = a+ 2a=b +ab2+a=b+Lab+b
= a+ 32 2 b +3ab+b

(a+b) = (a+k)(a+ 32 b+ 3ab+b3)
= a(a3 + 32 b+ 3ab2+ b3)
+ b(2+ 322b + 3ab2+b3)
= a +32 b + 30-62 +ab

3b +32b43ab3 + 13↑ Ce

= a + 4a3b + 602b+ yab3 +b3

The pattern is :

(a+b)" = (8)a" + (Y)a " b + (2)a b
+... + (n] , ) abv + / 2)ab

= (j(a b) .
The Binomial Theorem

For example,

(a +b)= (8)a! (4(ab + (a) a b2 + 181a3b
+ (G(a2 b++ (3(abs + (8)bb



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

= a Gad + 1 b + 20ab"+ 15 ad +Gab
To
prove

the binomial theorem
,
we'll need

Lemma
.
For 1jk, we have

(j 1 , ) +(j) = (1) ) .
Proof (method 1 : a ebralIg
By definition of binomial coefficients,
K k = k !

J
- 1 j j -1 ! (koy +1 !

+ 1,jld"
e a common denominator on theTo
g
+

right, multiply the first fraction by j/j,
and the second by (kj + 1)/(kij + 11 .
Since j .(= 1)! = ! and(k-j + 1)o(k-j) !
= (k -j + 1 !, weget
k + k J

jjok
! + (k- + 1). k !

↓
J
- 1 J ! (k) +1) ! j ! (k(j + 1) !

= (j + k-j + 110 k !

j ! (k-j + 1)!

= (k+ 1) - k ! = (k + 1) !

d ! (k)+ 1) ! j ! (k-j +1) d

= k+ 1
,

j
as promised . I
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Next time :

↳aofferentproofofthelene,a


