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Ex1(x] 1.4) X, X, are independent (random sample) from the pdf

2x 0<x<l
f(x):{OX z)\j\f Find P(X, < X,|X, <2X,)

—

4xx, 0<x <1 0<x, <1

The joint pdf of X, X, Is f(xl’XZ):{ oW

P(X, < X,|X, < 2X ):P(X1<X2,X1<2X2): P(X, < X,)
. i P(X, <2X,) P(X, <2X,)




P(X, <2X,)=[L4xx,dx,dx = 4!3[%&&2}

=205 =37 Jdx, =2[ 1% — ]

P(X, < X,) =R dxxdxdx =45 x¢]

=1
dx,



< |~
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- P(X, < X,|X, <2X,)



,y 0<y <1
Ex 2(&] 1.6) (Y,,Y,) with joint pdf f(y,y,)= C(yl N yz) 0<y, <1
0 0.W.
1. Find the marginal pdf of Y,

2. Find f(y,(y,)
3. Find P(y1g%‘y2:%)

Lo 502 f (Y Y, )dy,dy, =1=>cloly(y, +y; )dy,dy, =1

Y> 1

=1
= Cjéjé(ylyz +%Yf}yzzodyl =1= C_[;(yl —|—%):|yl 1= C(% yl2 _I_%yl} -1

0






2 flyly,)= [ O¥a) _Ssln+yi)_vi+y:

f(y,)  S(h+y2) H+y
Y, + Y
LE(Y,) =1 B+
0 0.W.

0<y <1 0<y,<1

.



3. - f(yl\%)= y+(%)

P 1322:2:%y1+(%)22d1 L+ )dy,
(v, < 4y, =5) (i L4 (y, + %)dy
1, %__
_A|:Eyl +%y1i|0_3



1 0<x<10<y<1
Ex 3(5) 1.20) (X,Y) with joint pdf f(x,y):{o " y

O0.W.

Z=X+Y, find the pdf of Z.

—
The cdf of Z is

G(z)=P(Z<z)=P(x+y<1z)

0 If z<0
77 if 0<z<1
(2-z) if 1<z<2
1 if z>2

1—

N




. Thepdfof Z is g(z)=

g(z)

dG(z)

dz

N

(7 0<z<1

z2—-2 1<z<L2

0 0.W.
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Ex 4(i) 1.22) (X,,X,) are random sample from the pdf

1 0<x<1
f(x)= ry =22 find the pdf of V.
0 ow. X,

=

1 0<x<10<x, <1
The joint pdf of (X, X,) is f(xl,xz):{0 ' o i

The cdf of Y Is
R (y)=P(Y<y)=P(=<y) N
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: 0

, ;-1y

 1-306)=1-4
0 , 1f y<0
ly , ifo<y<1
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The pdf of Yis f, ()




Ex5(&] 1.30) B3k X, Y joint pdf 4™
f(x,0)=4e""%* x>0, A,4,>0
f(x1)=Ae ™™ x>0, A,4,>0

1. Find marginal pdf of X,Y.
2. Find E(X),E(Y)
3. Find Var(X),var(Y),Cov(X,Y)

1. The marginal pdf of X is

f,(X)= = f(xy)=(4+4)e*™ x>0



The marginal pdf of Y is

2 Ae 7 dxy=0
[* Ae R dx y=1

£ (y)=]", (x,y)ix {

— 7 .(1)- e—(/11+/12)°°: A
/11 ()214-/12 0 /11+/12
b y=o

. fY(y):</ll+ i
byl

A+ 4,




E(X)= [ xF (Jdx = [, x(4, + 4, e 4 dx = (4, + 4, )|, xe” " dx
= (A, + A, )x=du= (4 +4,)dx

=(Ah+4)l =—L-[ru-edu
= ziizz F(Z) — 211/12
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3. E(X2)=[" x2f(x)dx =" x2(4, + 4, )= dx

Fu=(4+4,)x=du=(4 +4,)dx

=l B ) = N = )"
[ (e A o= (4 4 [ uedu = (4, + 4,) T

— (ﬂ‘l + 12 )_2 ZF(Z) — (/11+2/12 )

. Var(X)=E(X?)-E(X ) =2 1 _
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Var(Y ) = E(Y i )— E(Y )2 - szzz - ((szﬁz))z - (ﬂjﬁ )

E(XY)=[" Sxyf(x,y)x = [ xf (x,1)dx = [ x4, dx
y=0,1

Cov(X,Y) = E(XY)~ E(X)E(Y) = %~ (2 )i ) =0
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Ex 6(] 3.18)  rv.(X,Y) with joint pdf f(x, y):{

ce ™
0

0<x<y
0.W.

1. Find c. 2. Find the conditional pdf of Y given X=1.

3. E(Y|X=1)=2 Var(Y|X =1)="

—
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. .[jow .[_Oooo fX,Y (X’ y)dydx =1

= [, ;- ce”dydx =1

=cjy (e ™)

=Cc=9

y=%

y=x

00

dx=1=> 5[ e dx=1=> (5)(~}e ™),

=1
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fry (X Y)
f (x)

fy (X) = J.iooo fX,Y (X, y)dy = J;o 9e_3ydy =9- (_%e_gy]ymo =3e,x20

y=X

2. 1, (y‘X) =

¥ . x>0
0 . 0.W.

ie. fx(x)z{

e (33 | 0<x<y
o f X)= = ’
Y‘X (y‘ ) 3e—3X { O ’ OW
9e_3y 3e_3(y_1) ’ y Z 1
Ty x (y‘l) = 3o - { 0 oW



3. E(Y[X =1)=[" yf,, (yL)dy = [ y-3e~0dy
£ u=y-1=du=dy
= 3["(u+1)e*du = 3|[" ue*du + [" e *du]

~3- 1

_+3J;ue™'du =1+3J; ue™du
£ U=3u=dU =3du

=1+3["tUeV ({)dU =1+1["UeVdU =1+1iT(2)=1+1=1
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E(V2X =1)=[7 y*f,  (ya)dy = " y* -3e~0"dy

£ u=3(y-1)=dy=1du

[2(u2) -3¢ (Y)du =1 [~ (u+3) e du

Var(|X =1)= E(r?[X =1}~ E(Y|X =1 =§—(3)" =4
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