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Mathematical Statistics

Course outline

Date

Topics

Notes

Introduction to Probability and Basic Statistical review

Chapter One

First week

- Introduction
- Probability and Basic Statistical / REVIEW

Second week

- Random Variable
- Types of Random Variables
- Probability (Mass & Density) Function

- The Cumulative Distribution Function (c.d.f)

Third week - The Mode
- The Median
Fourth week - Exam in Chapter One
Chapter Two

Mathematical Expectation & Moment

Fifth week

- Mathematical Expectation

Sixth week

- Moment (Non — Central & Central)
- Coefficient of Skewnes

Seventh week

- Coefficient of Kurtosis
- Cheby Shev's Inequality

Eighth week

- The Moment Generating Function

Chapter Three

Joint &Conditional Probability

Ninth week

- Joint Probability Density Function
- Joint Probability Mass Function
- Joint Cumulative Distribution Function

Tenth week

- Marginal Probability Distribution Function
- Expectation Joint Mathematical Function

Eleventh week

- Covariance & Correlation Coefficient
- Joint moment generation function

Twelfth week

- Stochastic Independence

Thirteenth week

- Conditional Probability Distribution Function
- Conditional Probability Cumulative
Distribution
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Date

Topics

Notes

Fourteenth week

- Conditional Expectation & Variance
- Exam

Chapter Four
Discrete Distribution

Fifteenth week

- Discrete Uniform Distribution
- Bernoulli Distribution

Sixteenth week

- Binomial Distribution
- Poisson Distribution

Seventeenth week

- Geometric Distribution
- Negative Binomial Distribution

Eighteenth week

- Hyper Geometric Distribution
- Other Distribution

Chapter Five
Continuous Distribution

Nineteenth week

- Continuous Uniform Distribution
- Beta Distribution

Twentieth week

- Gamma Distribution
- Exponential Distribution
- Chi — Square Distribution

Twenty-First week

- Weibull Distribution
- Other Distribution

Twenty-second week

- Normal Distribution

Twenty-third week

- Exam

Chapter Six
Transformation

Twenty-fourth week

- Transformation of Discrete type

Twenty-fifth week

- Transformation of Continuous type

Twenty-sixth week

- Order Statistics

Twenty-seventh week

- Univariate Probability distribution function

Twenty-eight week

- Sample Median

Twenty-nine week

- Bivariate p.d.f

Thirteenth week

- Exam and Review of year
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The most important thing that the students should keep the subject under control, we
should take this point into consideration.

1. The important of integration in the first stage, students should review the

basic rules.

2. Memorizing or recognizing statistical rules which are (26) basic rules that
we always take them into consideration.

3. Students should make a connection between the previous subject and

current one.
4. While displaying important points students should write them down

because these notes are crucial for solving the questions.
5. Following up those questions that are left unsolved students should do their

best to solve them.

References:
1- Introduction to Mathematical Statistics, 6th Ed 2004. by Hogg, McKean, and Craig.

2- Mathematical Statistics, 2" Ed 2003, by Jun Shao,
3- Introduction to Mathematical Statistics, 3 Ed 1970. by Hogg, McKean, and Craig.
4- Introduction to Mathematical Statistics, 4" Ed 1983. by Hogg, McKean, and Craig.

“If you can’t explain it
simply, you don’t
understand it well

enough.”

- Albert Einstein
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Same Laws about the Statistical Parameters

1—(e™ =0),(e” =), (e’ = 1), ()" = ), ((0)™* = 0),(% = 0)

2 — Zx N 1+r+r2+r3+...=ﬁ,0 < r < 1, Where r is constant

2 3 r

S—Zr"=r+r +r +...=1 0<r<1

x=1 r

o0 rn
4—er=r”+r”+1+r”+2+...=1 0<r<i

XxX=n r

n 1 n+1

Z =14+7r+1r2+.. T ,0<r<i1

r(l—rn)
6 — Z =r+r2+.. - ,0<r<i

7 — Y2_,r = nrWhere r is constant

8 — Y-, v =7r(n—m+ 1)Where m is a real number

2
9_ 2 n(nz+1) & — 2;1:1 X3 = (n(n;l))

10— Z n(n + 1)6(2n + 1)

11-YCla’b™ = (a+b)"
x=0

o0

12 — —=e"
x!
x=0

X+k 1 X 1 k
13- ZC =(—)
1-r

13 ZCx+k 1rx:(i)k
1-r
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kK kK
14-3CICL =C"\ XCICIT=C]

o0 1,z-m
15 —f e_?(T)de =V2m—oo<x<oz>0

16 —T Xx‘e"dx=)r Where )r =(r-1)!

17 —T Xe¥dx = er
0 B

0

18—[x"e™®dx=)rB" r,B>0

0

19—jxa‘1(1—x)b‘1dx: E%
0

la+b
20—F=JE
2

X
21 -In(l—x)=—x—————

22 —The Permutation of tossing [for coin (n) times is S=2"] &[for the affair
dice is S=6"]

23—(1—x)‘1=Zxk=1+x+x2+x3+...
k=0

24— (1—x)"2=Y7_ok + Dx* =1+ 2x + 3x% + 4x3+...

o _1
25-7 —e 7 dz =1

26 CiTTT =(-DYCG:T P =0,
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Chapter One
An Introduction to Probability and Basic Statistical Review

e 11 :Random Variable (r.v)

Def" : - A random variable X is a real valued function defined on the
sample space, which takes values from the sample space (S) to a space
real numbers R is a random experiment
X:S - RR(x) = {x:x(w),x,w € S} S R

Example (1): let a coin be tossed three times, and let (x) be a head observed

(occur) then;

Solution/

Let: H=head and T=tail

Sample space=8= {HHH, HHT, THH, HTH, TTH, THT, HTT, TTT}

Thus x= {0, 1,2,3}

Probability= —22*

sample space

TTT 1
P(0)= p(TTT) =2

sample space

HTT or THT or TTH) _3

P (1):p( )_3
P(2)=

sample space 8

p(HHH) 3

sample space 8

p(HTT or THT or TTH) _3
P(3)= ==
( ) sample space 8

Example (2): let a pair of fair dices are tossed one time, and let (x) be the sum
of two numbers that occur, then:
Solution/

S.space=how many face dice oW manytossed — 2 — 34

P(2)=— = (1,1) p(8)= — =(4,4)(3,5)(5.3)(2,6)(
P@)= 2 = (12) (2.1
36

6,2
PMFiiwlﬁﬁn@a m%— - =(54)(4,5)(3,6)(6,3)
Pﬁy——aa@aagmn Hm»——65®®mm
(6)— 3¢ —3.3)(2,4)(4.2)(1,5)(5.1) P(ll)— —(5 6)(6,5)
(7)— - =(3,4)(4,3)(5,2)(2,5)(6,1)(1.6) P(12)= — —(6 6)

N 3§<?D
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e 1—2:Probability (mass & density) function

Def. (2): if (x) be a discrete r.v. with different values (X1, X2, . . ., Xn), then the
function
PX=x)if i=123,...,n,
- |
0 o.w(otherwise)

is defined to be probability mass function of x (p.m.f).
and it is a real — value function, and satisfies following properties: -

0<P(x)<1, For all x
2 P(x) =1
e

3. P(xeA)= EP(x) = ZP(X= X;)
X€EA xX€EA

Where (A) is any subset of the space of (x)

Def. (2) : if (x) be a continuous r.v., defined on an interval, then the function
f(x) is defined to be probability density function (P.d.f )of (x), and it is a
mathematical f", and satisfies, the following properties : -

1. 0<fx)<1 xE€ER
f f(x)dx =1
Ry

3. P(xeA)= Jf(x)dx,

whereAisanysubset(aneventon)thespaceofx.

Example(3) : - let a coin be tossed twice, and let x be the number of head that
occur, Then :

1 — Find P(x) of each value of (x).

2 — Check P(x) is (p.m.f) of (x).

3 — Graph P(x).

Solution/

1 — Find P(x) of each value of (x).

S. Space=2% = 4 S={HH,HT,TH,TT}

P(0)= = (TT) P(1)===(TH)(HT) P(2)= =(HH)
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2 — Check P(x) is (p.m.f) of (x).

NN

Zp(X)lehus PO +p(D)+p(2)=1 %+_+%:1
0

That means the p(x) is a p.m.f of (x).

3 — Graph P(x).

P(X)

214

1/4 _]“ l
0 1 2 & X

Example(4) : - let (x) be a r.v. with p.m.f, P(x) where :
= x =1,2,3,4,5

P(x)

0 0.W

1 — find the p(x) of each value of (x) .

2 — check P(x) is (p.m.f) of (x) and graph it.

Solution/

Up()=  P@=2 PERE= P@== PO
2 — check P(x) is (P.M.F) of (x) and graph it.

Solution:

5
D p() =1 Thus  p(1)+p(2) +pG3) +p(&) +p(S) = 1
1

1 N 2 N 3 N 4 N 5 4
15 15 15 15 15
Thus it is PMF

P(X)
5/15
4151
3/15
2/15
1/15.



mailto:math3stat@gmail.com

/ math3stat@gmail.com Mathematical Statistics 2020-2021 \

123 45 X
Example (5): - let x be a r.v. with p.d.f f(x) is:

1
2
f)y=4"
0 0.W
Let Al={x:1<x<2} ,A={Xx:4<x<5}

1<x<w

Find check f(x) is a (p.d.f) of (x).
P(A1), P(A2) , P(A1U Ay)

Solution:
1 2 4 5 infinte
Al A2
o 1 © _, -1, -1 -1 1
1) J, mdx =[] x?dx=—1; =__(T)=0+I=1

2) P(A1)=f12x—12dx = flzx_zdx = _71112 = _71— (_1) = _—1+%=%

oL
I

I
&L
—
[l
@l
[uny
+
RN
[l
S |
o

5 1 5 _ -1
P(A2)=[, dx = [/ x7?dx = —I} =

P(A1U A2) = p(A1) + p(A2) — p(A1 N A2)
22

1 1
P(A1 UA2)=§+2_0—0=4_0

Example (6) : - let x be a r.v. with p.m.f.

P(x) = {c @x x=123,..

0 0.wW
find c?
Solution:
: 2
3 | — «C _ —
CL‘%] =1 thus—=land c =1/2 @ px = #
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Example (7) : - let x be a r.v. with p.d.f. f(x);

2
3% 0<x<?2

fx)=

0 0.W

1
letA; = {x:0 <x <1},A, = {X:E <x <2}
findP(A,),P(A,), P(A; U Ay)and check f(x) is (p.d. f) of (x).

Solution/
2 3 3
PAL)=f, =-dx =21} =——0=2
2 3x2 3 23 (1)3 8 1 63
X X
P(AZ):fl?dx=?If=E—ZT=§—§=5

2 2

1
P(AlnAZ)—JlSde X T () 8 1 7
e T8 LT8 8 8 64 64

2
P(A1 U A2) = p(41) + p(A2) — p(41 n A2)
P(A1UA2)—1+63 ! —64—1
8 64 64 64

Example (8) : - let x be a r.v. with p.m.f f(x):

X
P(x) = {1_5 x=12345
0 0.W
find:1)P(x = 1lor2)

. > 1)p(x=1 or 2)=p(x=1)+p(x=2)= 23
DPG<X<3) pl— 5—p TP ST 5 T 1
3P(1 <X <2) Z)p(§<x<5)=p(xz1)+p(X=2)=
HPX > 3) 1.2 _3
Solution>>>>>>>> 15 15 15

P11 <x<2)=px=1)+pEx=2)=
1 2 3
5 15 15

9

PO =p(x=4)p(x=5)=1 + = = ==

k §>§>§><>/
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Example (9) : -

@) =

find: 1) Pr(x*<9) 2)Pr(—2<x<3) 3)Pr(—4<x<3)

Solution/

1- p(x2<9)=p(-3<x<3) =

let x be a r.v. with p.d.f of f(x) :

x+2

18

0

—2<x<4

o.w

J-—Z x+2 f3 x+2

-3 18 2 18

25
36

=0 +—(—+ 2x)13,

i((20)-(20500)-

3 x+2 1
2 18 T 18

2- p(-2<x<3)=/"

3 x+2

3- p(-4<x<3)=[_, 2 F(x)dx + /2,
Example (10): -
f(x)z{’lc—s—3<x<3

0 0.W
find: 1) Pr(|x| < 1)

(( +z<s>) -(F+2 z>))

_ 1 x? 3
—0+18(2 + 2x)I2,

25
36

25

~ 36

let x be a r.v. with p.d.f. of f(x) then;

2) Pr(x? < 9)

Solution /
_ _rl 2 13 (-1)3 2
1)p(|X|<1)—p(-1<X<1)_f_1316—8dx 5_4111 T 54 54 54
3 2 3 33 (_3)3 54
Qpx2<9 =p(-3<x<=[T=Cp3=_CD 2y

Example (11): -

(3)_xx =1,23,...

(o}

let X be a r.v. with p.m.f. of P(x)

P(x) =
0o.w
whenc > 0andc < 2(0 < c < 2)

then; findthevalueofthecons tantc.
Solution /

Y-

So/—-2 =
1_

c=1m —+-=1mc=1

2
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1 — 3 The Cumulative Distribution Function (CDF)

If xisar.v.with p.d.f. ; then the function F(x) is called the (c.d.f) of x,
and is defined as ;

F(x)=Pr(X <x)
X _op(u)ifxisadiscreter.v.
F(x) = .
f_oo f(w)duifxisacontinuousr.v.

Which have the following properties : -

1-0<F(x)<1l—-0o<x<w
2 — F(oo)=1—>F(oo)=Pr(X<oo)=j f(w)du=1

F(—0) =0- F(—w) =Pr(X < —w) = f__;of(u)du = zero
3—Ifa<b-F()=F(a)
i.e F(x)is anon — descreasing f™.

F(X)A

F(b) /
F(a) I :

|

Graphical of F(x) function

v

4 — If we want to use F(x) [c.d.f] to find f(x) [p.d.f] we will depend on the
following definition : -

Def. :- let x be ar.v. having p.d.f f(x), and c.d.f [F(x)] then ;

f(x;) =F(x;) —F(x; — 1) if x is adiscrete random varibale
f(x) = % F(x) if x isa continuous random varibale

N §>§>§><>/
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5 —If the distribution f". F(x) is continuous at X = b, then ; P(x = b) = zero
p(x=b) = [ f(x)dx = F(x =b)|} =F(x =b) — F(x =b) = 0

and

Pr(a<x<b)=[ f()dx=[" f(x)dx— [* f(x)dx = F(b) - F(a)

6 — If x be a discrete r.v. then;

a—Pr(a<x<b)=Pr(x<b)—Pr(x<a)=Fb)—F(a—1)

b—Pr(a<x<b)=Pr(x<b)—pr(x<a-—1)=F(b)—F(a)

c—Pr(a<x<b)=Pr(x<b—-1)—Pr(x<a—-1)=F(b—-1) - F(a)

d—Pr(a<x<b)=Pr(x<b—-1)—Pr(x<a)=Fb-1)—-F(a—1)

((* (”
f j f (u,v)dudvcont.

x Yy
\Z > Pxy)

L F()
9 — F(x,y)exist = f(x,y) xdy

8—F(x,y) =1
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Example (12): -

% x=123456

P(x) =
0 o.w

Find CDF.
Solution /
P(X)=% x =12,3456

0 x < 17

1 1<x<?2

6

% 2<x<3
F(x)=|> 3<x<4

% 4<x<5

g 5<x<6

L1 6 <x

Example (13): - Let x be a r.v. with p.d.f. ;

X

o =fp *=12
0 o.w
Find CDF?
Solution /
-0 x <17
— 1<x<2
10
Fx)=|—= 2<x<3
10
° 3<x<4
10
L1 x = 44
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Example (14) : - let x be a r.v. with p.d.f.

2

F 1<x<w
flx) =
0 0.w
find the CDF?
Solution /
x 2
—dx = 2 X F=1-—
fl e “2x2 X2
0 x <1
1
F(X):l—; 1<x<ow
1 X==) 0O

Example (15) : - let
Fx)=1—-¢"* x =0

Find the f(x)?or p.d. f?

Solution /
fX)=F' =e™*

_[e™* 0<x<oo
f09=[, o

Example(16) : - let the r.v. have a p.d.f. ;

f(X) — { er_xz x>0
0 0.W
Find the CDF?

Solution /

X
—y2 a2 2
ijexdx=—exI(’,‘=1—ex
0

0 x<O0
F(X):[l —e ¥ 0<x<
1 X o)
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Example (17) : - Let x be ar.v. having p.d.f.

fl)y={L1_,.9

Solution /

DF(x1)=]; sz dx =

\0o.w 1 1
findthec.d. fofx. &Pr(l—6 <x< E)

Vx

F(x)= f4—dx+fxﬁ§dx =7+i

0
Vx
F(X):\/_E_I_l
2 4
|1
Pr(—<x<—)—

x<0
O<x<—

4
x <

1O

1
4

> 2
4 -

SR

Example (18) : - Let

1
-
0

x=-1,0,1

0.W
find the;
Dc.d.f.
2)Pr(—1<x<-0.5)
3)Pr(0 <x <1.5)
4 YPr(—1<x<1)
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Solution /
1) cdf?
0 x < —17
L —-1<x<0
FOO=(3
5 0<x<1
L1 x = 1
2)Pr(-1< x < —0.5) = F(—0.5) = F(-1) === =0
JPrO<x < 15) =F(1L5-1) —F(0—-1) =2—>=0

MHPr-lsx<1)=1-0=1
amm3x<3)=F@—4)—Fm—1)=1_§=§

Example (19): - let

1 x=0
flx) =
0 0.wW
Solution /
Find the cdf?
10 x <0
H@{1 0<x
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Point & interval (Discrete r.v.)

Without point & interval
Pr(a<x<b)=F(b)-F(a—1)
Pr(a<x<b)=F(b) - F(a)
Pr(a<x<b)=F(b-1)-F(a-1)
Pra<x<b)=Fb-1)-F(@)

10 1 9
Pr(2<x<4)=F@)-F(1)==-—==

(2< ) ) 2) 15 15 15
r(2 < N=F3)—-F(1)=———=—
Pr(2<x<4) (3) (1)

6

Pr(2<x<4)=FQ3)—-F2)=————
With point & interval
Pra+h<x<b+h)™
Pra+h<x<b+h)
> =F(b+h)-F(@a+h)
Pra+h<x<b+h)
Pr@+h<x<b+h)— where h>0

Pr(2.5 <x <4.5)= ——+—++ ~

Pr(2.5<x<4.5)=—+—+

3 4 > F(45)—F(2.5)
Pr(2.5<x<4.5)=—F+—"F—"++- 10 3 7

15 15 15

Pr(25<x<45)= —+—+—++- ~

Without point & equal with point & equal

Pr(x =a)=F(a)-F(a-1) Pr(x =a+ h) = zero

Pr(x =4)=F(4)-F(3) Pr(x=25)=0
10 6 4

“15 15 15

§>§>
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point & interval (Continuous r.v.)

For Example:
R
1 1
1 1. 2 - 1 1 3
*p(E<x<D)=[2xdx=x"f =(2) " - () ===
PG ? ! ]4 Q@ =%
4

By C.d.f

* pr(x < X) = TZXdX :XZ]; = (X)2 _(0)2 _ 2

0 x<0
f(x)=4x* 0<x<1
1 x>1

1 1 1 i1, 1, 3
pr(Z<X<E): F(E)_F(Z):(E) _(Z) ~16

p.(a<x<h)]
p.(a<x<b)
p,(a<x<h)
p,(a<x<bh)]

[ f(x)dx=F ()~ F(a)

p(x=2)=0 = | f(x)dx=F(a)-F(a)=0
p.(x>a) = [ f (x)dx =F () — F(a) =1- F(a)

p.(x<a)= [ f(x)dx=F(a)—F(~»)=F(a)-0=F(a)

—oo(minint erval)
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Example (20) : - let
X

fx) = {6

0

y =x% > Find CDF of y.

x =123

o.w

Solution /

y:xz .'.ﬁ:x :pr(—\/}ﬁyg\/})
1 1
F(y) Z\/_x Vy(Wy+1) n(n+1)

6%2 2

using Y1 x =

0 y<l1
F(y)= ﬂf“) 1<y<9

1 y=9

Example (21) : - Let
- 0<nsd
y = \/xthen; findf (y)?
Solution /
y=Vx y2=x then;find f(y)?
F(y):foy2 2xdx = legz = y*
f(y)=F'(yg’=4y3
=/ 0<r<! MATHEMATICS
is not about
numbers, equations,
computations, or
algorithms:
it is about

UNDERSTANDING.

William, Paud Thursfon
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1 — 3 The Mode

A mode of a distribution of one ar.v. x of the continuous or discrete type
Is the value of x that maximize the p.d.f. f(x) .
Such that:

a) If x is discrete r.v. ; then the value which be greater that is mode of dist.

2%e—2
Find the mode of the following distribution f(x) = { x! =003 }
0 0.w

Solution:

X 0 1 2 3 4 5 S I—

4 2 4

5 -2 -2 -2 S = = R = —

f(x) e 2e 2e §e2 §e2 Eez
We see that f(0) < f(1) =f(2) > f(3) > f(4) >..... Then the distribution has two modes x=7
and x=2 (Bimodal).

b) If x is continuous r.v. ; then we must take the second derivation of p.d.f,;
then if this derivative less than zero that is the mode of dist.

Find the mode of the following distribution f(x) = {6X(1 —¥] O<E< 1}

0 o.w
Solution:
Fl)=6(1—2x) > f'(x) =0 > 6(1—2x) =0 - x=3
f'"(x) = —12 < 0 when .\'=-;-

" " " R . . 1
~ Mode for this distribution 1s x= z
Remark:

In case of continuous r.v. Searching about a value of x that maximizes ffx) is as
follows: f'(x) =0if f"(x) <O.

9

o)

“Learn from yesterday, live for today, hope for tomorrow. The
important thing is not to stop questioning.”

Albert Einstein

\_/
N §>§>§><%



mailto:math3stat@gmail.com

/ math3stat@gmail.com Mathematical Statistics 2020-2021 \

Example (22) Find the mode for the following distribution.

x-1
1(3
xX)=—| — =l 2.F..
=33 x=123

Solution /

f(X):i G)x_l x =123,

f(1)=1 G)H =025 .f(2) = i@z_l 0.1875

until x is increase that is result decrease
thus x=1 is mode.

Example (23) Find the mode for the following distribution.

| I
f(x):Ex‘ e~ 0<x<o
Solution /
_(®1l 2 _x dy _ _—x 1 o2 _x —x 1N\
f(x)=], “x*e ™ and —~ = xe —x?e™* xe (1 2)—0

1
xe™* =0 or1—§x= thus x = 2

——=e X —xe ¥ —xe ¥ +1x2e_x = f2(0) =1 or f%(2)
2

= —0.135335 s x = 2itis mode

Example (24) Find the mode for the following distribution.
f(@©)=12x’1-x) 0<x<l

Solution /

fx)=12x?(1—x) 0<x<1

f(x)=12x2 — 12x3 ' =24x—36x2=0 x=0 orx zg
f'24 —72x . f(0)=24>0 orf(g) =24 —72 f(g) — 24

2 .
ng is mode



mailto:math3stat@gmail.com

-

math3stat@gmail.com

Mathematical Statistics 2020-2021 \

1 -4 The Median

A median of a distribution of one r.v. of the continuous or discrete

type. Is a value of x that satisfies the following conditions;

1
1—Pr(x<m)= Z P(x) < Eforadisc.r.v.

x<m

1
2—Pr(x<m)= zP(x)EE
Xs<m
and;

m
1
3—Fm=PX<m)= f f(x)dx = Eforcont.r. V.

W
W g =
|'.I"|lf||
'ul‘l'l.rr
T
i,
'E Jiﬂl”"""hllhululummlrllr

(o] S A
0002 0.4 06 08101214 16 1.8 20 22
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Example (25) Find the median for the following distribution.

X
x)=— x=12.3.4.5
S(x) T X 3
Solution /
f(x)=— x =1,2,3,4,5
15
1 1
p(x<m)<§ p(xSm)ZE
px<1) =0V p(x<1) =—

plx<2)=— v p(x <2) ==

plx<3) == p(x<3) =
6 10

pr<d) =1 px<4) =1V

p(x<5)=1V

X=4 is median

Example (26) Find the median for the following distribution.

1 (3
\ f(x)=—| — =123
o 2) o
Solution /
1/3 x—1
f(x)=, (Z) x=123""
1 1
plx<m) =7 plr<m)=-
p(x<2)=i\/ p(xSZ)—%
_7 _ 37
p(x<3)—16\/ p(xSB)—64\/
p(x<4)=£ v
! [x]

Thus x=3 is median
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f(x)=3x" 0<x<l
Solution /

m 1 1 1 1
Jo 3x*=s= X[ =2 = m’ -0 =-m= m= -

Example (27) Find the median for the following distribution.

Example (28) Find the median for the following distribution.

F(x)=30=x)"

Solution /

0< x <l
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Exercises of Chapter One

Exercises (1) : - let x be a r.v. with p.m.f. of X;

: (l)x (E)Hx = 0,1,2,3,4

P(x) _ x!(4—x)! \4 4
0o.w
findthevalueofthecons tantc.
Result/ ¢ = 4!
Exercises (2) : - let x be a r.v. with p.m.f. of P(x);
(cxt1) x=012,...,10
P(x) = 100 find c?
0 0.w
Exercises (3) : - let x be a r.v. with p.d.f. of f(x);
% O0<x<m
flx) =
0 0.w
Find the value of the constant c?
Result/ c =1
Exercises (4) : - let x be ar.v. with p.m.f. of P(X);
1 x+1
(5) x=012,...
P(x) =4
0 0.W
1)checkP(x)isap.m.f.
2)find Pr(x = 2).
3)Pr(0 < x < 3).
4)Pr(2 <x <4).
5)Pr(2 <x <5).
Result /
x+1 X
D) =3%50) = (—) =1 «p@isap.m.f

2) p(x22)=§ 3) p(0<x<3)=§ 4) p(2SxS5)=2—z 5)p(2<x£4—)=%

)
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Exercises (5) : - Let

_ e0<x<w Result /

fe) =1, . esult

1)check f(x)isap.d.f.ofx. 1) j e Fdx =1

2)find Pr(0 < x < 1). 2) p0<x<1)=1—e1
3) PT‘(X = 3). 3) p(x=3)=0

4)Pr(3 <x <5). 4) p3<x<5)=e3—-¢°

Exercises (6): - let x be ar.v. with p.m.f of p(x):
X
Px)=c(3) x=012,...

= 0o.w
find the value of the constant of c?
1
Result /c ==
4
C.d.f exercises.
Exercises (7) : - Let
= x =1,2,3,4,5
fx) =
0 0.w
find the c.d. f.& Graphical of F(x)
- 0 x <17
— 1<x<2
= 2<x<3
Result F(x)=| ¢
— 3<x<4
15
e 4<x<5
15
L1 x =54
Exercises (8) : - let
_ {31 —x)? 0<x<l1
xX) =
f ) { 0 0.wW

find the c.d. f.& graphical.

N »»)(%
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0 x<0
Result F(x)=[ 1 — (1 — x)3 0<x<1
1 x=>1
Exercises (9) : - let x have c.d.f given by:
(0x <0

F(x)=<1—e*—xe™*0<x<w

\1x —> ©
1)findthep.d. f.of x.
2)Pr(1<x<3).
3) Pr(x > 3).

To Find p.d.f. from c.d.f.
f(x) = F(x) — F(x-1)

Result /

Dfind pdf of x?

f(X)=xe™*

2)Pr(1<x<3)=0.537

3)P(x>3)= 2e

Exercises (10) Find the mode for the following distribution.

f(x)=Cf(%J (%) x=0,12,3,4,5

Result /mode is x=2 and 3

Exercises (11) Find the mode for the following distribution.

f(x):% x=1.23

Result/ x = 3 it is mode

Exercises (12) Find the mode for the following distribution.

§>§>
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f(x)=e" x>0
Result / \

Have not mode because result =«

Exercises (13) Find the median for the following distribution.
f(x)z% T

Result/ X=2,3 is median

Exercises (14) Find the median for the following distribution.
1Y (3)™ %
0=C;|—| | = x=01234
de (4] [4] RS

Result/ X=1is median
Exercises (15) Find the median for the following distribution.

f(x)=e= x>0 Or 0<x<m
Result/ m = 0.69

Exercises (16) Find the median for the following distribution.

let x~uniform(6,,6,) another words

1
& =5—g

6, < x <6,

02+601
Result/ m =
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CHAPTER (2)

//////////////////////////////////////////////////////////////////////////////

//////////////////////////////////////////////////////////////////////////////

//////////////////////////////////////////////////////////////////////////////

/////////////////////

/////////////////////

/////////////////////

Subjects

2 —1 Mathematical Expectation.

2 —2 Moment.

2 — 3 Cheby SHev’s Inquality.

2 — 4 The Moment Generating Function (m.g.f)

2 — 1 Mathematical Expectation

Let x be a random variables and let Q(x) be a function of x, then the

mathematical expectation of Q(Xx) is denoted by E[Q(X)],

Yr, Q(X)P(x) ifxisdiscreter.v.
E[Q(x)] =

f Q(x)f (x)dxifxiscontinuousr. v.

Dler Hussein Kadir

PP
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