
Homework 3
-

21 Binomial Expansion : for any a. b E R
,

( a + b)
"

= Io (a) ak.br 'k= To)a°b
"

+ In, )a' b
" "

t
. .

.tn?Damb
'

+ Ha "b°

which means
that for Xnbinom ( n

, p )

pcx :-O ) + PCXH ) +
.

. .

+ P(X=n ) = (1) p°C 177
"

+ f) p 'll - pint
.

..+fn)gnhyT
= II.olklpkirpnh
= ( p

t ( 1 -

p ) )
"

by binomial expansion

= ( 1)
n

= I

So
for any n and

p , the sum of the binomial

probabilities , > 1 .

*
so we uont to find the  inter k where p(X=k)= (Ydpkci . e)

" "

is maximized . Since the derivative D ususlb used to find the maximum

of continuous functions ( and since ¢. h ) ! n hard to work with )

the book suggests wins the ratios .

P(X=kH )

PTY
= Hideki

(F) pk ( , . g)
n - k

= k ! In - k ) !

Think :#
=i¥÷

if 1¥ # 21 then PPYI.sk#z ,
and Pcx .=k+H =P ' * k )

so n - k ± ¥ ( km ) ⇒ n - h±l¥)kH¥ )

⇒ n -

''

jt
z ¥)k + h

⇒
p

; n - |+g2 ( I - g) k +9k

⇒ q ( nil ) - 1 2 K

continued dn next yaje



So  if K £ ( ni , )p
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2. 29

For X - soisson ( X )
,
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Again ,
we want to find the rates for k where P(X=kHYp(×=k) 21

From problem 29
,

re know PlX=kt ' )/P(X=k ) = ¥ ,

×

This  means
that  if Ft 21 the probability that 11=1-+1

is larger than the probability that X=k

so * zl ⇒ n >- KH

so * r function rs increasing or constant for R 2 ktl

which means the mode must  occur at the largest integer

less then or equal to A .
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little sloppy ,

but ( as this problem shows ) statisticians
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' '

and
"

the mode
"

in the general sense .
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(B) piece u.si  continuous .

It  is enough to say
that the sum of two

piece a) ( continuous functions W " also be piecewise

continuous . This is covered in the prerequisite , )
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