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Let n 0 be an integer We
introduce the following notation

n 1 2 3 n 1 n

Read i n fartoriail

Exaryle 0 I

I1 1 1

2 112 2

3 1 2 3 6

41 1 12 3 14 24

5 I 12 3 14115 120

In this lecture we want to prove the following
theorem

Theon 138.2 Binomial
Theorem The binomial coefficients

in the expansion

AtB 1 A 1 A Bt 1 A
kBk In B

are given by the formula

enm iiinktln O.im



Example III 骷 n 6

121 Ni 6 10

131 吕 带 器 1

141 lil iǎ ⼆ 步I
⼆ 器 I

roof of theorem

We first prove 贤
州

⼀ 器

nanny int iiiii iii ti
k晶

Proof of before the proof we can
look at an example

we want to calculate ⽣

⽣ coefficient f AB in AtB4



AtB4 AtB At B At B At B

We want h look at A B2 This means

we can consider each paran
thesis as a box

1we have 4 boxes in total

四 回 国 四
we want to pick up 2 A and 2B in 4 boxes

Indeed we only need to pick up 2 A
since the

left ones are B

To pick up one A we have 4 choices

sime we have 4 boxes

Afterpick up one A we want to pick one A again

we have 3 choices

since we have 3 boxes left

Therefore we have 4 3 12 choices

However in this process we over counted

Stg I Pink up A in Ist box

Step I Pich up A in
3rd box



step I Pick up A in 3rd box

Step I Pick up A in
Ist box

They are different when we are picking up A

but they give the sane resultfor
where we picked upA

Indeed in our process the order of pinkig up A

does et matter
That's why we overcounted

Therefore we need to dried the total ways by

the ore

Since we are picking up 2 A the numberof order

is 2 2

This implies ⽣
4

等
The proof of general case is

similar

台 coefficient of An
kBk in AB

四 ⿊⼀
四

Pick up k B



Total numbemnbe is n n 1 n 2 n kt I

Weneed to divideby the order Sime we arepichig

up 上 B the muberf order is k

Thenfoe 台 贤⼀⼆ 器 ⼝

Remark The explicit formla also gives an proof

for 含 品


