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EE 325 Section 1 (Aj.Wanwiphang) Homework Assignment 1
Due date: 31 January 2020 before 11pm
** Please submit this assignment on Moodle. For those who work on paper, please
scan or submit the pictures of your work. **
1. Find the answers following questions (please also show your calculation)

5
a. Z(a+bxl.) 2(a+bRNt (a+bR )Y (A+rbxg)t (A +bXy)¢+(a+bXg)

i=1

SAtbRitbxatbrat by +bxg

s+ b (x4t 7~,_+x3+ Kyt Xs)

5
b. Zf(?H‘y) = fixtorefixenne Fixedefixesyefirruyefoxes)

y=0
- .2 2 2 2 2 2 2 2 9 2 2
C.Zl S 142 43 +t4 +5 +6 +7+8+ 9 %10
i=1
= q(+4 +94+16+25+36+49+6y+ 814100
= 389
2 3
d D> @x+y) = [20012] « [2(27+3]
x=1 y=2

(Z2+2)% (4+3)
= Y4+7 =11

2. Given X is discrete random variable. The probability distribution function

(PDF) of this variable is shown in the table

X -2 -1 0 1 2 3 4

f(x) | 05b b 2.25b 2b 1.5b 0.5b | 0.25b

** when b is constant number

a. Find the value of b
f(r1=P(R=R) . 0.5b+b+2.25b+2b+1.504+0.5b+0.250b = 1
8b =1
b = A - 0.125
b. Find the answer for P(X <2) 8
P(x<2)= 1- p(x>2)
= 1-[P(R=3)+ Pixew)]

1-(0.0625+ 0.03125)

1-0.0937§
0.90625

= 1= [0.5(0.125) tO. 25(0.1251 ]
c. Find the answer for P(-2< X <3)
P(-Zéxé3)= 1- P(xrq_“
= 1= 0.25(0.125)

= 1~ 0.0312520.9687§
d. Find the answer for P(X >1)

P(X%1) = PCx=1)+ PCR=21+P(R=3)+PCR=W)

2 (0-1257+ 1.5¢0.1257+0.5(0.125)+0.25(¢0.125)
1

0.25+ 0.1875+0.0625+0.0312.5

0.53125§
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3. Given X is continuous random variable. The probability distribution function

(PDF) of this variable is
I 6
X)=——x+—,0<x<3
S (x) 575

a. Plot graph for f(x)

b. Find the answer for P(1< X < 3)
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1% 18
= *31*6.2.]-[‘—'-$i‘.”
ETI no = u-3
c. Find the answer for P(X >2)
3
Pexy2) = | foxrdx - (-8 .18 v 2
2 (R 3)-C%+%)
3
= [-oax+gdx 2 A Biw 2
2 9 9 LI T
= -5, 6
: ’“_thcxl" “'T
T} 2
= -_53’13_
3
=[’£¢“” -[:i“.i..” b
18 T] 13 9 = 7
I

d. Find the expected value of X

3
Ex)= [ x Ffex1dx
[

3
= [xc-ax+8ydx
H L)

3
= [ -axbex ax
¢ 9 q

3 2
= -ix+ &x3
27 LH °

: [_3_" s’ _[,_2” 6o’
27 1%

= -1+3-0

= 2
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4. Let random variable X be the outcome of throwing one dice and random
variable Y be the outcome of tossing one coin. Coin has two sided that has
valued 1 and 0.

a. Construct the joint probability distribution function (PDF) table of

Xand Y
Y\* 1 2 3 Y 5 6
o L L 1 L 1 i
12 72 1 12 7 1
1 L AN 1 1 L 1
7 7 " 7 7 7

b. Find the marginal probability distribution function (PDF) of X

S = .l 2 < l
fix=1n . f(x=9) 3
f(x=2)= 1 f(x=5) = 1

6 6
\‘(7&=3\:_‘.‘° fix=6) = 2

c. Find the marginal probability distribution function (PDF) of ¥

fY=0)= 1
2
f(Y=11 = 2
2

d. Find the conditional probability distribution function (PDF) of
X given Yis equal to 1

fFOXIy=1)= £(x,N

% i 2 3 % S 6
fy

= £(x,1) f(xly=1)

|-

1
6

o=
ol
O'-ﬁ

1
6

e. Find the expected value of X given Y is equal to 1

EOx 1y=1) = BXi POX=xi[Ye1) |2 DO-H1e2efdr (320 h e (s- LAv (6 2 ]

= g xi P(X=%i,¥=1) Yo
P CY=1) = 2 =13.5

f. Find the variance of X given Y is equal to 1

var (x1y=1) = $ (X-E(X|Y= 1n" P(XIly= 1
3
{[(1 7y 1] [(1-1) 1] [(3-71 1] [(‘l %"1%]+[(;-%)._1E] [(s -2 15

AN ENCH R

S5
o=

-
[S—

= 25,8 1,1, 3,25
Z% 24" 2% 2% 2% 24 3

= 9= 2.917
24
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5. If X, X,, X, 1s arandom sample from a population with meanu and

variance o’ . X, X,, X, are not independent

1
Cov(X,,X,)=Cov(X,,X,)=Cov(X,,X;) :Zaz

G . - 1
X is estimator used to estimate mean value. X = E(X X, +X5)

Find E(X) and var(X)

E(XY= B¢

1 3

N i vay(Ry= var(l § x;)
N iz

3

=

(Rt Xa+%y)

2|

2 A Var (g4 R,tX3)
N'I.

A Cvarix)tVar(x)+var(x;)t
2
N

= 1 ( E(Xy)+ EU‘:.\"E(X;))
N

- ,3 (Mot Mg+ AR 200V (XqX2)+ 200V (X X 3) 4 2C0V(R%3))

2 2 2 2 2
T 1 (165416541 6,416%41654+16,)

2 2 2
= 1 (3MR) O z
3
=l(16zx)
= My q ‘4
2
- 1_6x
l.|>
2
= 0.25 6

6. Given X, X,, X, X,are independent identically distributed random variables

from population with meanu and variance c°. X is estimator used to estimate

= 1
mean value. X=Z(X1+X2+X3+X4)

a. Find E(X) and var(X)in term of xando

E (Xy= E(1_;,xi\

v z _}f.(“ﬂx\
= _:V- E(X1t X2t X34xy) = Mx

= (Bt E(Xz]-rE.(x3)1-E(X¢,.))

(M%"’ Mx"‘M,‘-}Mx)
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Xi)

1

'U\'F

var(xy= var ( 1
_,7 i
r

= A Vor(Xq+Xatx3txy)
N1.
= A (V&r(xﬂfv&r(xz)#vur(xﬂ*vu,(xﬂ)
,+1.
2 2 2
= L (6 8“1-6’\1-6:)
16
s 1 (46%)
16
= _1_6’;\

l.l.
. = 1 1 1 1, . .
b. Given X =—X, +ZX2+§X3+5X4 is another estimator of x . Show

that X is an unbiased estimator of u

7\1 + 17\1+l Xa-} le‘.
4 g 2

x
(1]
oo |=

(4]

A100.5%1+ X4 0.5X3+2Xy)
Y
Y4
E(1 & X))
N =1

= .1. E‘°-5x|1‘Xz'f O-SX31'2X|*')
%

E(X)

* p[ECSI BB sxy ik2xy]

= 1 0.5 E(
3 [ )+ E(X2)t0.5Ecxy) 42E0x,))

=lq (0.5 Mx + My +0.5Mx+2Myx)
= A (hux)
[Ty

2 Mx

So, X is @h unpiased estimator of 4

c. Between X and X , which one is the better estimator for 1 ? Why?

Between X and % , X is the better eStimator for &L

than X because X has smaner value of variance

thanX which is %= 0.25 6% < X = 0.3% 63
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