EE464: HOMEWORK 4 SOLUTIONS

Problem 1. Solution

a) 1= 1) f(z)dz = e [',(1 —2")dz = clz — 2°/5]L, = 8¢/5
Therefore ¢ = 5/8

b) F(z) =0forz < —1; F(z) =1forz > 1

For -1 <z <1

[ 690y

-1

(1/2) + (1/8)(5z — °)

¢) PIX| <1/2] = P[-1/2 < X <1/2) = Fx(1/2)— Fx(~1/2) = g% = 0.6172

Fx(l')

Problem 2. Solution

a)fx={0 2] > a

c(1-Z) |Jz|<a

1 = fx(z)dz = Areaof triangle = ¢(2a)/2 = ac

—a
Therefore ¢ = 1/a
b) Fx(z) =0 for x < —a; Fx(z) =1forz > a
For —a <z <0

Fe@ = - [+

1 1
= 3 + a(m+m2/2a)

For0<z<a

Fx(m)

Il

0 a
7af(y)dy+/0 f(y)dy

1 1 [®
= -4+ = 1 d:
5+5 [ (+u/ady
11 )
= 4 Z(z—2%2
2+a(x x*/2a)
1
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¢) P[|X|<b] =
Therefore b = a(1

Fx(b) — Fx(=b) = 2(b— L)
)

1
2

Sk

Problem 3. Solution

a) Let I} denote the outcome of the kth Bernoulli trials. The probability that
the single event occured the the kth trial is:

Pl =landI; =0 forall j # k]
P[X =1]
P[00...10..0]
P[X =1]
p(l—p

(?)pﬂ—pﬁl

= 1/n

Pll,=1X=1 =

)n—l

Thus the single event is equally likely to have occured in any of the n'” trials.
b) The probability that the two successes occurred in trials j and k is:

PlI; =1,I; =1,I,, =0 forallm # j, k]

PIj=1,I;=1X=2] =

PIX = 2]
pP’(l—p"?
< Z )19(1—4ﬂ"‘2

1
n
2
Thus all ( Z ) possibilities for j and k are equally likely.

¢) If X = k then location of successes selected at random from among the ( : )

possible permutations.
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Problem 4. Solution

a)

PIN > k] = Z p(1 = p)i=t = p(1 = p)* 2(1 )
J=k+1 =0
= p1 p)’“l_(i_ ) =(1-p)F
b)
[z] 1 ]
Fy(z) = P(N<z)= ;p(l —p)it 11 _(11 _PI)))
= 1-(1-pl forz>0
c)
P[Niseven] = ip(l —p)%
1
= p(l-p)7— 1=
_ 1-p
= 7%
d)

P[M =k,M <m] _ P[M =k
P[M =k|M <m] = PIM<m]  P[M<m)]

1-p)**'p
1<k<
1_(1_p)mfor <k<m

Problem 5. Solution

Plerrorjv = —=1] = P[Y >0lv=—1]
= P[-1+N >0
= PIN>1=Q()
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Plerrorlv =+1] = P[Y <0lv=1]
= P[1+N <]
= PI[IN<-1=1-Q(-1)
= 0.159

Problem 6. Solution

a)

0 otherwise

Ha) = {2Ox3(1—a:) 0<z<1

i) f(z) > 0 is true for all x.

ii)

20[(z"/4) — (2°/5)]o
=1

1
/ 2023(1 — z)dx

0

Therefore f(z) is a valid pdf.
b) When 0 <z <1,

F(z) = /_w f(y)dy

= / 2023 (1 — z)dx
0

= bzt — 44
Therefore,
0 z<0
F(z) = bzt —4z5 0<2<1
1 z>1
c)
P(X <2/3) = F(2/3)

= 5(2/3)* —4(2/3)°
= 0.461
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1 3 P{X<2/3}In{; <X <3}
P(X<2/3|Z<X<Z) PI<X <D
<X <32
<X<3
)= F(3)
)= F(3)
0.461 — 0.0156
0.6328 — 0.0156
= 0.7215

el

~|~ ~|—~

0O [WOIND |||

=

Problem 7. Solution

a)

flz) =

0 otherwise

{61‘(1—1‘) 0<z<1
i) f(z) > 0 is true for all .
ii)
[ osa s = o) - @3

Therefore f(x) is a valid pdf.

f(x)

1/2 1

b) To find distribution function,
When 0 < 2 <1,
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F(z) /_ ’ f(y)dy

= / 6x(1 — z)dx
0
= 322 —-243
Therefore,
0 z<0
F(z) = 3r2 —22° 0<z<1
1 z>1

P(X<b) = 2P(X>b)
Fp) = 2(1-F(@)
F®b) = 2/3
Therefore
3 —20° = 2/3
b = 0.6130
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Problem 8. Solution

a)

2
P(X<2) = /3e—3$dx
0

1—¢78

0.9975

Il

P(1<X<?2)

P(X>1)
ff 3e—3%dg
floo 3e—32dg
3 _ -6

P(X <2/X > 1)

[ — €
e—3

0.9502

Problem 9. Solution

Py <2/3) = PUY <2/3}|/H)P(H)+ P({Y < 2/3}T)P(T)
= Fyio,11(2/3)(1/2) + Fyo,2)(2/3)(1/2)

= (2/3)1/2)+(1/3)(1/2)
= 1/2



