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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)

a. i(a+bx,.)

=1
i S + bXa+bxy+ bxy +bXe+ bxg

b. Zf(x+y)

FOO+F (x+a) +F(x+2) +F (x+3) +F (x+42)+§ (x+5)

2 2
1+ 2P+ 3+at s st gtr i 2ty g4 4ot

= 335
2 3 2
d.ZZ(2x+y) - 2 (ot e axed)
x=1 y=2 2 3
E(Zxen)

= 2M+2+2(0)+3

-

= 22
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

S ()

0.5b

b

2.25b

2b

1.5b

0.5b

0.25b

** when b is constant number

a. Find the value of b

0.5Sb+ b+ 2.25b +2b+'\.5b/+o.5b+o~z5b =1
8b = 1

b. Find the answer for P(X <2) b = 9125

1-(0.5(0.125) + 0.25(0.125)
91— 0.09 = 0.90628

c. Find the answer for P(-2< X <3)

1- 0.15(0-125) = 0.96@%§

d. Find the answer for P(X >1)

- pIXC2) + P(x=1) + Plx=1) = 0.53128
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3. Given X is continuous random variable. The probability distribution function

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

a. Plot graph for f(x)
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Plag x ¢€3) = o
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c. Find the answer forP(X > 2)

2
{-1x+8ax
9 9
1
A h 6 \
P(X22) = _5_"*5"‘
z 2

d. Find the expected value of X

Ex) = § xFoadx

y

i€Ex=0 wx=2
-3(03+§=Y Tgr+g <
Z =y 4 =
3 s
€ X = LY
N 6 X3
-9(“)+§=y G
S oy ‘%(3)4’3:
9 3 =
9
2 Q
Aoy €@ + 3V gn)
= 8__ 9 — L]
2 P 5
= -1 1%+ 1 _ 6
D 6 )
16
= 13

i g €
_8 g X 97<d7<

=(_1+§_:)-0

= 2

=l
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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. x amd v ave ndependent so. P00 PO)= PO

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

Xand Y
X
v/ 11 2|13 |4 51¢
1 A a a 1 A
O 2 N % 12 12 12 1—2. a7
-1
1
1 1 A A A 1
1 ey 12 17 1?2 2 2

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

N x; P(x= X))
_ = 1 1 2 = 9 69 T | 169
RN D e
3 0.469
4 0.169
s 0.469
¢ 0.469
c. Find the marginal probability distribution function (PDF) of ¥
Yi ply=Yi)
1
py=n = 56=1 ° 2
1 1
2

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

Plx=xjly=1) = flx=4,Y=1) = _*l}, =g P(x=xlYy=1) = fx=3 ¥=1) < il'_ =1 elx=xily=n 2 Plx=§, ¥=1) = 2
P(Y= ) Iy Plyeq) Y Plyaq) 'y
2 t 2
e(x=x;1Y=1 = Plx=2, ¥=1) = _:'&. =}, Plx=xly=1) = Px=# Y=V = & _ & p(xax|yz1) = fx=b Y= = A
Ply=1) Iy P(Y=A) e Ply=a) I
2 2 kS
e. Find the expected value of X given Y is equal to 1
1 A i a
s o [mbrm Lemgrigt®dg +(b),,z]
E(x1Y=1) = ZXk=xi,v=4) z
PCY=4
) = 3.5
= 1 2x; 9(x=x;,Y=4)
PCY=a)
f. Find the variance of X given Y is equal to 1
var (XI¥= y;)

s glx-ewxiy =7)]L.F(X|7=n)
x

var (x1 Y=1) = §[_x— E(x) Y=1)J1.f(x| Y=1)

]

2 2 1
[(«-3.5‘.)'+(1—3,s73+(3-&a%+ (a- 3.53 +(s-as)+ (6-3.5)] ( 3)

3
2.9166%

(U]

-

o \-
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5. If X, X,, X, is 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;)= ZO'Z

S : s 1
X is estimator used to estimate mean value. X = 3 X, +X,+ X))

Find E(X) and var(X)

% 1
ECX) = E[%"‘«"‘ x2 tx9) Var (X) = V""‘[a““l**z*"e)]

[U

= %EO‘:\+X1+X3) %VQV‘ (X1+)<)_+ x3)

1 var (varcx,) +var(x
E(R) = % (GM) 9 1) v (. z7+VaV(X3)+2_c0V(_x,‘xz)

E(R) = M t 200v(xx3) + 200v(x,, x5))
= 591[36’4‘%62_']

_ 6"
er(x) E

(]

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
var(X) = Vo.v-[} Ceat X8 x5 4 )Q,)]

E()?) - E [i(xwxvﬁf Xq.)]
= Llvav e+ var Gy + vartxs) + vav (xg)]

1 2
= L«

- Ag2
= 16

&

-1 [E(x,)-r E(x2) + E(Xx3) ¢ 50‘4)]

(am)

Ll B

kS
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b. Given )~(=1X1 +1X2 +1X3 JrlX4 is another estimator of x . Show
8 4 8 2

that X is an unbiased estimator of u

A A 1
el = E[%.x,\++x1+ %X3+ %“1-]

E(X) = LEop+ et + él ECx+ 1 Elxg)

ECX)

[

2 g+ Lo+
g Mt ¢ Fo+ Lo

E(X) = M

~ ~ . 0
E(X)=M, 0 X is an unbiased estimator 0F M.

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

)
var (X) = qu-[‘§X1+él-x,_+ %x3+ aix+]

var(X) = é_ var(x,) + % var (%,) + sz- var(X3) + %vqr (Xe)

vy _ M AL
vov: =
av(x) 3?_6

X is 4o better estimator

var (X) < var (%), 50 .
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