EEL 5542 — Fall 2001
HOMEWORK #2

Solution of Problems
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PIX > 3} =0, P{IXI 21} = PIX = —1] = ;
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X le -2 <X
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P{X <0}]=Fx(0)=1



3.14 a) X is a random variable of mixed type since it is continuous except for discontinuity
at 0 and at 1.

1 1-
b) P[X<—§] = FX(—§)=0
P[X <0] = Fx(07)=0 The point z = 0 is excluded

from the problem
1
P[X <0] = Fx(0)= 1 The point z = 0 is included
in the problem

PESX<1] = Fx(17) - Fx (i_> Since z = 1 is excluded

C1 o1 1/ 3
=3 (4+4(4>>—16 z = 3 is included

1 1- 5 11
-< < = - = - ==
P[4 X 1] Fx(D) = Fx {3 ) TR

Plx>g] - 1—P[Xfé]—1-Fx(%) -(i+53)
PIX>5] = 1-P[X<5=1-Fx(5)=
P[X <5] = Fx(57)=1

0| ot



|z| > a

3.21 a) fx(z) = { 2(1 - LZ'_') |z| < a

1 = /a fx(z)dz = Area of Triangle = C(Za) = ac

= c= -
a

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

1 = z’ , 1 1 z?
Fx@)= . (”;) d —§+;(”—za)
For0<z<a

Fx(z)
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Fraix > = 21X igz{tfbt}l

{0 r<t
= Fx(z)=-Fx(t
Y o2t

0 r<t

= _e—Az_ _e—,\:
{ - 1—(1)—e(ikt) ) T2t

) — {Q—A‘L _)’x<t
e e

Fi(z|z > t) is delayed version of F,(z)

- A -z
b) fu(alz > ) = lf ;f)(t) AT e,

fl\(x -X> t)

) P = [X>t+zlX>t] 220
P{X>t+e}n{X >t}
P[X > t]
I—Fx(t+:l')
1-Fx(t)
1 — (1 — e t42))
1—(1—eM)

e—Az

= P[X > 7]

The probability of waiting additional z seconds doesn’t depend on the previous wait-
ing time ¢ . It is the same as when one begins to wait.



3.36 The memoryless property states that for j,k > 1.

PIM >kl = PIM2>k+jM>j
PIM>k+j] P[M2>k+j]
P[M >3] ~ PM>j+1]

P[M 2 k+j]= P[M > k]P[M > j +1]
Let ,
ak=P[M2k],

then we have
(*)  akpj=araipn 2L k2>1

where gy =land a; =1-P[M=1]=1-p.
Equation (*) with j = 1 becomes

Q41 = Q20 kZl
Sa=a1 k>1

=PM>kl=(1-pF! k>1

PMM=k = P[M>k—PM>k+1]
1-p*'-Q1-pf
1-p)*'1-(1-p)

= (1-p*7p

]

345 Plerrorjv=-1] = P[Y >0|v = —1]

PlY <0lv=1]=P[l+ N <0] = P[N < —1]
= 1-Q(-1)=Q(1) =0.159

Plerror|v = —1]
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ae _
dr e 3ad
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-3d
351 P[Y=35d = P[Y=-35d= /_oo

—-2d
PlY =25 = PIY =-25d = [ N (e-20d _ g-3ad)

dz

ar 1
an dr = _2_{e—ad = e—2ad}

PIY =15d] = P[Y = —15d] = /_;j

0 ax 1
P[Y = .5d] = P[Y = —.5d] = /_d o= {1 - )
o ge~%*
— dr = —4ad
PIY|>4d) = 2 [ —de=e

3.58 a) Fory < 0 PlY <y]|=PX +a<y]l=Fx(y—a)
Fory=0 P[Y <0]=P[X <a]=Fx(a)
Fory>0 PlY<y]=P[X—-a<y]=Fx(y+a)

Fx(y +a)

Fx(y—a

fx(y —a) y<0
fry) = { (Fx(a)— Fx(—a™))6(y) y=0
fx(y +a) y>0

b) If fx(z) = ge'ﬁm as in 3.46b, then

B e—B(a—y)

leﬁ(y‘a) y < 0 2€ y< 0

Fy(y) = { f —Le=Bta) 7> fr(y) = (él "ﬂf°ﬁ;)5(y) y=0
- e~ y+a

2 y>0



3.59a)Fory<0 PlY<y]=0
Fory>0  PIY <y]=Ple¥ <y]=P[X < lny] = Fx(lny)

_Jo y<o0
Fy(y)—{ Fx(lny) y>0

Fory >0

fr(y)

d o d
@Fy(y) = Fx(In y)@ Iny

- 3%fxany)

b) If X is a Gaussian random variable, then

0 y<0
frly)={ et
—_— >
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3.62Y =qatan X.

z an~ (y/a), 5 = z < 5
d_x _ 1 1 a
dy L+(y/a)?a  y2+a?
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Y is a Cauchy RV.



