Binomial Theorem

Nobuyuki TOSE

April 25, 2017

Nobuyuki TOSE Binomial Theorem



Binomial Coefficients

Binomial Coefficients

C_n(n—l)(n—2)...(n—k+1)_ n!
nekT k! " (n—k)K!
This is the number of the way we choose k balls from n numbered

balls:
[1],[2], 3], - -, [n]
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Binomial Theorem

You know well the identities:
(x+y)? =x*+2xy +y?
(x+y)® = x3+3x%y +3xy% + 3
Now how can we develop (x + y)*? We calculate

(x+y)* (x+y)(x+y)?

x(x3 + 3X2y + 3xy2 + y3) + y(X3 =+ 3x2y + 3xy2 + }/3)
(x+ y)4 = X4—|—3X3y + 3X2y2 —I—Xy3
0y + 3Py 43xy° 4y

= x*+4x3y + 6x%y%+4xy® + y*
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Binomial Theorem

General Formula

(x+y)" = x"+ ,,Clx"*ly—i— ,,ng”*2y2 + ...
... + nCn_kayn_k + ... + nCn_lxyn_l +yn

We choose k factors to choose y and the other (n — k) factors are
to choose x.

1 2 n
(x+y)" = (x+ty) (x+y) ... (x+y)

Then we get ,,Ckxky”*k
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A Formula

nt1Ck = nCk + nCx—1

x(x+y)" = x"1 +,Cix"y  +...  FaCx"HLyk +..
y(x+y)" = X"y 4. A Ceox"TR Lk 4
(x+y)"TT = x4 L GxX"y 4. a1 GxMTIR R

Nobuyuki TOSE Binomial Theorem



