
 

Chapter 38

We look at the powers of At B

At B I

At B
I A B

A BP A 2AB B2

At B
了 A 3A Bt 3AB B3

At B
4 A4 4A3B 6A2B 4AB B4

We take the coefficients for RHS and we get

1
1 1

1 2 1

1 3 3 1

1 4 6 4 1



In this chapter we want to investigate what happens when

AtB is multiplied out

It should be of the form

At B ⼆ A ⼝A B 17A B ⼀ AnhBk

⼝A B AB 17B

Jefimt The integers showing up
in the expansion of

AtB are called biuǎnttind
More precisely let n

beakis another integer satisfying
0 k n

Then the binomial coefficient

1 coefficient of An
kBk in AtB

F____
___

At B ⼆ A ⼝A B 17A B ⼀ AnhBk

⼝A B AB 17B



Therefore we can write

At B A I A Bt 是 A Bk

品 AB 8 B

The Pascal's triangle is

8 1

1 1 1

16 主
1 2 1

3 1 3 3 1

__

ˋ ___

Aah question
how to calculate

The calculation can be
based on the followig facts

Faut I 8 1

Fant 2 1Theorem 38 I addition formula for binomial coefficients

Suppose that 0 ken



咒 1 品

Fant3 品

roof 111 We prove
this by induction

P n 8 n 1

Step I Cheek P 1 This is true sine

AtB 1 At I.B

Step I Assure P n

AtB
⼏⼗ I AtB At B

⼏

A At B t B AtBI

A 8 A I AntB 品AB 1

B 1 A 1 A B 品AB 1 13

6 Ant It I A B 只 AB

A B 品 AB t B

A ⼗ A Bt ⼗ _AB n B
⼗

Recall 台 coefficientof A 吢 I



I

州 coefficientof B 州 1 I

This shous 1吢 州 I Pint1 is true

Theefoe bymath
indution 㔔 器 1 ⼝

Proof of fat 2

AtB AtB At B A AtB t B At B
⼏

A 181A⼗ I A Bt 1k Ank Bk B

B l A⼗ 1 A Bt 1品A Bi In B

A I A Bt ii Anii i AB

沿1A13 品 品 AB i B

咒 the coefficient of AntI k.BR

⼆ 员 品 ⼝



roofof Fant3 By definition

AtB A 1 A Bt 是州13_是 AB n B

We change the orderof A B

B A B 1 B At 品_13kAnti 品 BA Dt

Sime AtB BtA and we can choose any

numberfor A B

是 A ʰBk 品 B Ank

This implies ⼝

Zee By Fant I and Fat 2 we can get

Pascal's triangle

I
Step I I I
Fat I

1 1

i ⼋



Step I
I

I I
Fant2 C

1 2 1

1 3
4
34 1

4
C

6
七 七

I 4 I


