ECE 302

Solution of Set #5"

Solution of Regular Problems from Chapter 5:

5-3. Y takes 3 values

P{Y=6}=P{Y=24}=0.25

P{Y=12}=0.5

November 1, 2002

The loads are 3, 6, 12, and 24 with equal probability of 0.25. For each load we

compute all the values of X =

voltage

load

=0.25- P{Y =voltage}.

(a) The results are summarized in the following Table:

and assign the following probability to it:

X
0.25 0.5 1 2 4 8 P{Y=}
Y
6 0.25
12 1 0.5
8
24 1 0.25
6
e
16 16 4 4 16 16

The center of the Table shows the joint probability mass function of X and Y. The marginal
probability mass functions of X and Y are shown at right and at the bottom of the Table.

(b) The joint distribution function is obtained by adding the probabilities in the table:

(0, u<0250rv<6

| 1/16, 025<u<0.5,6<v<12

| 1/8, 05<u<1,6<v<12

| 1/4, 05<u<l,12<v<24

| 3/16, 1<u<2,6<v<12

| 7/16, 1<u<2,12<v<24

| 172, 1<u<2,24<v
Fxy(u,v) = 11/4, 2<u<4,6<v<12

| 5/8, 2<u<4,12<v<24

| 3/4, 2<u<4,24<vy

| 1/4, 4<u<8,6<v<12

| 3/4, 4<u<8,12<v<24

| 15/16, 4<u<8,24<v

| 1/4, 8<u,6<v<12

| 3/4, 8<u, 12<v<24

L1.0, 8<u,24<v
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(0, u<025

| 1/16, 0.25<u<0.5
| 1/4, 05<u<l
Fx(u)= 91/2, 1<u<2
| 3/4, 2<u<4
| 15/16, 4<u<8
L1.0, 8<u
(O, v<6
| 0.25, 6<v<12
Fy(v)= {0.75, 12<v<24
L1.0, 24<vy
1 1 1 1 1 7
= < - 4+ 4 44 = =
(c) P{X=1Y <12} 16+16+16+8+8 T "y (1,12)
- F

P{05< X <210<Y <12} =F,(2,12)
1

5-5. (@) Fyv)=u'(l-e) , O<uc<l, 0<v<o
Fo,(u,v)=0 for u<0 or v<0
Fou,v)=F,,(Lv)=1—e?" for u<0 O<v<ow

0, foru<O
(b) Fy(u)= Fy(u,0)=u’, for0<u<l
1.0, forl1<u
0, forv<O0

FY(V):{

Fy(Lv)=1-e, for0<v<w

©) fo@v)=2u-2e" =4ue™ , for 0<u<l, O<v<w
and is zero elsewhere

d) fy(u)=2u, for 0 <u <1 and is zero elsewhere

fr(v)=2e7, for 0 < v < oo and is zero elsewhere

() P{0.5< X <081<Y <2} =
Fiy (0.8.2) = Fyy (0.81) = Fy (0.5.2) + Fy (0.5,1) = 0.0456

P{05< X <151<Y <2} =P{05<X<1l<Y <2}
=F,,(12.0)-F,,(L1)- F,,(0.5,2) + F,, (0.5,1) = 0.0878

' (2,10)= F,,(0.5,12) + F,, (0.5,10)



u=l1
u=0 dV

2 1 2
54. (a) 1= j j CQu +v)dudv = CI (u” +vu)
0 0 0

2 2 _
- C.[ [1+v]dy = Cu‘g - C[E} —C4
) 2 2

c=1
4

2

©) fel = [ Quvidv=

0

Gy =

for 0 <u <1 and is zero elsewhere.

1 1+v
fY(V):Z-([ 2u+v)du——(u +vu)u0 R
for 0 <v <2 and is zero elsewhere.
(c) Fy(u,v)=0, for u<0 or v<0
ForO<u<1 and 0<v<2wehave:
Fy (u,v) = j j (e, B)dadp
lv lv 2 a=u
=—| j Qa+B)dadp = [a’ + po| i 1dp
40 40
—lj (u2+ﬂu)dﬂdﬂ——[u2ﬂ+uﬂ—2 =t N
49 4 21" 4 2
zuT:[LH-%j, forO0<u<1l and 0<v<2

For 1<u,and 0 <v <2 we have:

Fop(u,v)=F,,(1,v) =%(v+§]

For O<u <1, and 2 <v we have

2
u +u

Fo,(u,v)=F,u2)= %(2142 +2u) =

Finally, for 1<u,and2<v Fo(u,v)=1




0, foru<0

d) Fy(u)= FXY(u,2):u22+u, for0<u<l1
1.0, for1<u
0, forv<O0

F,(v)= Fw(l,v):%(2v+v2), for0<v<2
1.0, for2<v

(e) P{0.25< X <0.51<Y <1.5} =
Fiy(0.51.5) = Fyy (0.51) = Fi (0.25,1.5) + F, (0.25,1) = 0.0625

P{05<X<121<Y <15 =P{05<X<1.01<Y <1.5}
=F,,(1.0,1.5 - F,,(1.0,1.0) - F,, (0.5,1.5) + F,, (0.5,1) = 0.172

P{025< X <051<Y <25} =P{025< X <051<Y <2}=
=F,,(0.52)-F,,(0.5]1)- F,,(0.25,2) + F,, (0.25,1) = 0.1406



