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Chapter One: Introduction for Statistics

Statistics: It is the science that works on using the scientific method in collecting,
classifying, displaying, and analyzing data with the aim of obtaining appropriate
conclusions and decisions
slaay) aalia (any
oe Wle Jsand) (S ) e g gall (GiEA) (e dday) jia e dluli o4 :(Data) <l ||
Sl Cnll 335k e sl cddaadall 35k
rpand ) ULl acds
s al g Cman A A Y1 ) s - (Ungrouped Data ) dassd) sl il (a
SIS a8 dsas A ks Al il s (Grouped Data ) 4o sl Ul (b

Sl sise 5l Lo 241 Al L) 5l Lpalsll s sleasl dle 3 jid) (Variables) < sl 1
.HXH )A)n.g ”~- n )A)ﬂj J.A\ ‘;g\ J)é C)A - .S...

- Opand ) Q) pacial) sl
Ll 5 Ll Sy ) ) i) a5 ;(Categorical Variables) 4siua gl < paial) (a
A Jie Aol Q8 VL 5 8l Leuld (S Y Gl jalhll ol a5 da il Luld
JEE PESEFEERY
Lol (S Al claall 5l )kl el a2 (Numerical Variables) 4zl & jsiall (b
aall g 0 e shall daia Jie danell A6 VL 5 il

tCndia () dpasl) ) piial) el (Say
Lead Ol sl 33l ) @l yaaiall o z(Continuous Variables) 8 aiwall &l ysiall (@
On gl GallEY) (e de sana Jshl o) L i) 51 e (52 Gana dpd ) daid gl
Agay el LUK ke Wilé < 170cm 5 130cm
130 <X <170

©2023 by Dr. Ghadeer Jasim 1
All Rights Reserved




83 yial) 35 S @ peial & i(Discrete Variables)(w\) dakaiiall &) yaaial) (b
c_\j:gml_,_,\g {OccYeY) oa ds\;;@jgsy‘ﬁ\ A 8 dae (o Lia yi 61 Bacliie Lasd Lgd
Ak el 4US
X=2,345

el Ak ) S ) la il sl aill aes 58 -2(Population) aaiaall 111

e 5 e gl ()5S
datiall cilas gl dae JEall Josw Ao a3la jie 230 pas (S (53] aaiaall ga ;ddaa aalaa (@
3 _aleal)

ainall (e A 43 Hlay o LAl oy il jiall (e de sane 4 ((Sample) Aad) IV

(Summation ) & gaaall

Lgie amy o _jiall 028 & sene (8 X il il jie Jiai (X1, X2, ..., Xn } <13
a0l

n
le =X1 +X2+"'+Xn

=1

Example: LetX = 6,7,4,3.Find} X,Y X?and (¥ X)2
Solution:-

ZX=6+7+4+3=20

ZX2=36+49+16+9=110

(Z X)? = (20)2 = 400
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:(Tabular Presentation) (gl ga 2l

(Frequency Distribution) ¢Sl g sl Jgaa

G il o8 48 s 1 3sanll (B igne e (050 T U2 s sl Jsad L1

Sl e A8 JS 0 jia 220 48 ‘ftd\ 3 gandl (Classes ) Gldll et Gle gana

=Y sl (Maximum Value) e asdl L glas 23 JSI5 (Frequencies)
.(Minimum Value)

A1) n La daalay (2 dathal) (e 28 29358 g (AU J gaad) 1 g

Classes Frequencies (Fi)
60-62 85
63-65 15
66-68 45
69-71 27
72-74 8

summation 180

- medrall Jeand 2

z sl Jsanl) " gl (udi & ST ) (i el ) Cpibea Cova il 4 g 555 3 sl s
aelas o) il Jis 3l saee Y g Cfitall (saa aalae s il Jia 3l Caghall e allly (idial)
AS yuiadl ol ) Sl gl cala il sae e (5 siad 3aae V) g (o stuall QA& ) ey pall Ll (55 Y) diiall

Ofiall JUS aalae y il
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89 Jshl) b aua La A0S dath (e 230 a5 58 iy (Y Jgaad) 1l

Weight

Length
121-140 20 30
141-160 2 52
161-180 2 18

Summation 24

51-60 61-70 71-80 Summation

SV Cpaadl G G Ce ke A Al gas Gn sl laie a7 (Class Length) 4dY Job
oiallial) cpdll (BaY) cpaall )

Class Length = Maximum value— Minimum value

Aadl) sas G sl Cuatine (e 3 jle a5 :(Class Mid - Point) 438l S e

Class -Mid-point = (Maximum value + Minimum value) / 2

A J Al ) a5 : (Relative Freguency) e ) sil)

b Y el il = 0

Q\J\)ﬂ\&w

Fi
Relative Frequency = ﬁ

100 * ((eaadll I Sill) = (5 giall ) K3l Ad3aDla

Percentage Frequency = Relative Frequency *100
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:(Histogram) ) _S3) z jaal)
Ji Ll ) Laiy calal) J shal Jiail &Y ) saal) e lade ] @ i gl ) Ollaius e 5 e
=AY ol shadl) i g ) HSE 7y s g il Sl S
g5l )l gAY jsadlan i (a
Aadall 3 gasll ares oy Cuno anlie oy (g 4 sl aludl I (88Y1 ) adll auits (B
bl Sl ST i Gy 4 sl sl (50 el ) saall anads Laig sl
Al Gl ) S5 Jiay Aclés ) 5 2l @l J sl atae 8 Jids ol Jebiise 238 JS e an i3 (C

(Frequency Polygon) ) S aliaal)

J\)ﬁdﬂ@&hﬂ)\&&jﬁﬁf@}ﬂu\}&m&LM\WMB)&WL#&DJ&C
Al el

i bbriall Lidat) a0 gil) Cilual a8 Y g (5 ) S 7z pdadl ay qua g S adiaal) an ) ;dB3adla

lasiiouay Lal8il) o3a Juai o Laldly cilidl) 38) e Jiad Al g

:(Frequency Carve) ) Sill Aadal)

&) Sl aladll e (Frequency Carve) ¢ Sl (isiall o y3 S8 Calias Y

Ll o 53 (ye Yoy 4l g Legias Lo s bl (300 (&1 sl G e ((Frequency Polygon)
A (i ol 408 Glagiie (LSEN Al S )

el (6 ) S p ) gl Jgaad (Abnl) Jiiatl)
&LQ.IJ\‘;Q\jutmﬂ@%}sﬂ\J}Jﬂ\dﬁﬁ\}k@&@’é}u&%h#&ﬁ)& R

;@&Mﬁ\ ga,,u;ﬁ\ é‘JUSﬂ\ éA.AAM -1
Y1l gl s gaeladll asenill (5l S aliaall au !

©2023 by Dr. Ghadeer Jasim 5
All Rights Reserved




Aiiall 3 gl e Jadly Cuan anlia g (aliian 4 sl sl I 88V el s (b
gmanill <l ) SN ST Jadi sy A glasia oLl () (63 saxd) ) gaall s Laiy sl
Agacliail)

Fagiivee o shady (saebaill jaseadll ) Sl A5l S pe) Jaldill Juai o5 20a3 (C

o N ananil) (g ) K3 aliaal) -2
ot e oy alaaddl 138 o e 450 A8 Hlal (ady I apenill (5 ) S almall a9
A JB ety (Il _Sil g sana) dad
Example: The following table represents the number of 100 students at the

Mathematics department with their weight:

Classes Frequencies
60-62 5
63-65 18
66-68 42
69-71 27
72-74 8
Total

. Class length

. Class Mid-point.

. Class boundary.

. Draw the Histogram and Frequencies Polygon.

. Draw the increasing cumulative Frequencies Polygon.
. Draw the decreasing cumulative Frequencies Polygon.

Solution:
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Classes

Frequencies

Relative
Frequencies

Percentage
Frequencies

Increasing
cumulative
Frequencies

Decreasing
cumulative
Frequencies

60-62

5

0.05

5

5

100

63-65

18

0.18

18

23

95

66-68

42

0.42

42

65

77

69-71

27

0.27

27

92

35

12-74

8

0.08

8

8

Total
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Problems Chapter 1:

Q1) In the following table, the classes represent the grads and the frequencies
represent the number of students in statistics class.

Classes 1-20 21-40 41-60

Frequencies 3 8 15

Find:
. Class length

. Class Mid-point.

. Class boundary.

. Draw the Histogram and Frequencies Polygon.

. Draw the increasing cumulative Frequencies Polygon.

. Draw the decreasing cumulative Frequencies Polygon.

Q2) Choose five students from your classmates to create a data set that has three
numerical variables (2 continuous variables and 1 discrete variable), and two
categorical variables.

Q3) The following table represents the number of people who died in the last 10
years in a small city.

Classes: Ages 30-40

Frequencies 4

Find:
1. Draw the Histogram and Frequencies Polygon.

2. Draw the increasing cumulative Frequencies Polygon.

3. Draw the decreasing cumulative Frequencies Polygon.
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Chapter Two: Data Summary

2.1 Measures of central tendency (&S all ds 3l Gunlia)

Measures of central tendency are statistics that describe the center of a
data set. They provide a single, representative value that summarizes the

entire distribution. The three main measures of central tendency are:

Lz e adll g sane el e dailll el 850 (Mean) (geall gl (1

s Ll bl s ) (8 (X, X2, ..., XN) adlll e al G
X X

n

Mean = X =

"L 5wl i (XL, X2,..., XN) sl e Gl S 131 3(Median) Bl (2
"Ll ) "Laclial

S o gmd g ) Al g Tl 8 " 4 Mase IS

A2 52 s Lagadisa U el T e 5 Tl (8 M3 Mlae 0 IS 13
Examplel : Find the median for the following data points?
80, 82,76,87,84

Solution: -
‘haclial "l )3 aall) o

76, 80, 82,84,87
Lead 3o il Al ga T ol (& | =5 "Ly i "axe

(n+1) _(5+1) _ 4
2 2

So, Median = 82
Example 2 : Find the median for the following data points?
54,8,7,3,12,9,2
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Solution: -
‘hacliad "l )3 aall) o
2,3,4,5,7,8,9, 12

_ 5+7
Median = T=6

: (Mode) Jlsiadl (3
MSE Y Al o J)siall gl ((X1,X2,...,X0) sl gen Ll S 1)
Example: Find the mode for the following data points?
54,8,7,3,12,9,3,4,3
Solution: - Mode = 3

2.2 Measure of Dispersion (<i3EaY) o) cidil) (uplia)
A CL (s2a Lulie (& Lial 5 e yriial Claaliiall ad (g 3 g sl o8 ) ae Ll 4y aai g
ganaa (Sl 5wl s uiladll aae e Gl o e el IS Ll Ldau 5 e cilaalill

Ao ganal) Gl (e dad Jil 5 dad el GAN 8 alB Y (e de seadd g2l 1 (RaNgE) sl i
Example: Find the Range for the following data points?
9,4,7,8, 16, 10, 20, 2
Solution: - Range =20-2 =18

O AN alaiuly (5 jbaall ol aiW) alagl Sy ¢ (Standard Deviation) g sbxall <l oY) ji
;A4

YIXi—X]|
n

Standard Deviation = s.d. =
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b5 had giall il Jsa ASaall aill Jlaa ) cuifill (e 5o 1 (Variance) il i
5l Gal ¥ s il (5 sbosa

Variance = (Standard Deviation) 2

Example: Find the standard deviation and the variance for the following data
points?
938,6,57
Solution:- First, we find the Mean

$X_9+B+6+5+7
n 5 N

Mean = X =

Then,
YIXi— X|
n

Standard Deviation = s.d. =

YIXi-X| _ 2+1+1+240 6

Hence, Standard Deviation =s.d. = - - <

. 6 5 36
Variance = Var = (g) = ﬁ

2.3. Coefficient of Variation (<>GaY) Jalaa)

O alaaiuly CEAY) Jalae oy s s ) SH a5l ol Juaia¥) oy 358 Jiad ol il Guliie 58
;g\ﬂ\
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https://ar.wikipedia.org/wiki/%D8%AA%D9%88%D8%B2%D9%8A%D8%B9_%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84

s
Coefficient of Variation = C.V.= X * 100 %

Example: In Math and Stat final exams, we found that for Math exam
(X = 78 and s.d.= 8), and for Stat exam (X = 73 and s.d.= 7.6), in which
subject the variation (C.V.) is greater?

Solution: -

For Math exam: C.V.= S'Tfl' * 100 = 7% * 100 = 10.25%

For Stat exam: C.V.= % £ 100 = % £100 = 10.41%

From above, we can see that the variation for Stat exam is greater.

2.4. Z-Score (dauldl) dx jal)
asad camg sl oda Ay (iidliag (e gana (a G2 ke (g AR ) zliss Glal) (e S
(ol Jan gl aladialy 1 () Ko g ¢ Hae DA Al 588 a Al Slas g A Ba jie JS Dlas g

1) G (Z0) ool L Dens bl A )2 Al o3 el g Ao sana JSI (5 lamall il iVl

L Xi- X
'= 754a

Example: In a classroom, a student got 84 in Mathematic exam where the mean
for all students was 76 with s.d. = 10, and the same student got 90 in Biology exam
where the mean for all the students was 82 with s.d. = 16. In which subject , did the
student perform better?

Solution: -

For Math exam:
_Xi—)?_84—76_08
s.d. 10

Zi
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For Bio exam:

0.5

s.d. 16

The student performs better in Math exam (because Z-score is higher) even though
his grade in Bio exam is greater.

Definition: The range of a data set is the difference between the maximum value
and the minimum value of the data set.

Definitions: Q1 is the first quartile of the data, Q2 (Median) is the second quartile
of the data, Q3 is the third quartile of the data.

Definition: Inter Quartile Range (IQR) represents the middle 50% of the data.
(e, IQR=Q3-Q1)

Five-Number Summary:

The Five-Number summary for any data set are:
Minimum value, Q1, Q2 (Median), Q3, Maximum value.

Example: Find the five-Number summary for the following data set then compute
the IQR?
11, 74,52, 99, 21, 14, 26, 35, 56, 83, 92

Solution: - First, we arrange the data points in increasing order
11, 14, 21, 26, 35, 52, 56, 74, 83, 92, 99

Minimum Value = 11

QL=21

Q2 =52

Q3 =283

Maximum Value = 99

The Five-Number summary are: 11, 21, 52, 83, 99
IQR=Q3-Q1=83-21=62
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2.5 Maximum and Minimum Usual VValues:

Minimum Usual Value = Mean - 2 * s.d.

Maximum Usual Value = Mean + 2 * s.d.

Example: Find the Maximum and Minimum usual values for a data set if you
know the mean = 16 and the standard deviation =3 ?

Solution: -

Minimum Usual Value = Mean -2 *s.d. =16 — 2*3 = 10

Maximum Usual Value = Mean + 2 *s.d. =16 + 2*3 =22

Empirical Rule:
68 % of the data points with 1 s.d. / 68|%
95 % of the data points with 2 s.d. /( | 95|% | \T\

99.7 % of the data points with 3 s.d. — 99.7% -

p-3¢ p-20 p-lo p ptle pt2oc ptrlo

Definition: A value that lies between (Mean — 2*s.d.) and (Mean + 2*s.d.) is
called a usual value, and any value lies outside this range is called unusual value.

Example: The mean of H20 bill for a house is $40 with s.d. of $4.36.
a) Find the maximum and minimum usual values?
b) Is an H20 bill of $62 usual?
Solution (a):
Minimum Usual Value = Mean - 2 * s.d. = $40 — 2*4.36 = $31.28
Maximum Usual Value = Mean + 2 * s.d. = $40 + 2*4.36 = $48.72
Solution (b): H20 bill of $62 is Unusual (Not usual) because it lies outside the
usual range
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2.6. Data Visualization:

1. Bar Chart: A bar chart is a chart that presents categorical
data with rectangular bars with heights proportional to the values that they
represent.

Example: In a box, there are 100 balls such that:

Color Frequency | Percentage bar chart

Blue 30 30%

i LR -~ SN -

Gray 20 20% ORAteE

2. Pie Chart: A pie chart (or a circle chart) is a circular statistical graphic,
which is divided into slices to illustrate numerical proportion.

Example: In a box, there are 100 balls such that:

Pie Chart
Color | Frequency | Percentage

Blue 30 30%

n Yellow

u Blue

Orange 50 50% hed

Gray 20 20%
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https://en.wikipedia.org/wiki/Categorical_variable
https://en.wikipedia.org/wiki/Categorical_variable
https://en.wikipedia.org/wiki/Rectangle
https://en.wikipedia.org/wiki/Height
https://en.wikipedia.org/wiki/Statistical_graphics

3. Box plot: In descriptive statistics, a box plot or boxplot is a method for
graphically depicting groups of numerical data through their quartiles.

Example: Create a box plot for the following. data points:
{13,15,1,4,7,5,5,9,13,21,12}

Solution:
First, we arrange the data points in increasing order:

1,4,5,5,7,9,12, 13,13, 15, 21

Minimum Value = 1
Ql=5

Q2 = Median =9
Q3=13

Maximum Value = 21

Box Plot

Plot Area
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https://en.wikipedia.org/wiki/Descriptive_statistics
https://en.wikipedia.org/wiki/Quartile

Problems Chapter 2:

1.

Find the mean, median, mode, and the range for the following data set
(student’s grads in Statistics class):
{70, 82, 61, 100, 32, 49, 0, 88, 93, 76}

. Find the standard deviation and variance for the following data sets:

a) D1 ={3, 7, 16, 2}
b) D2 = {77, 83, 91, 75, 85, 69}

. For the following data set: {5, 2, 3, 7, 10, 5, 3, 8, 15, 12, 12, 8}

a) Find the five-Number summary then compute the IQR?
b) Draw a box plot that related to the data points.

. Find the Maximum and Minimum usual values for a data set:

{8, 14, 12, 6, 10, 16, 4}

. The mean of statistics final exam is 70 with standard deviation of 6.

a) Find the maximum and minimum usual values?
b) If three students got (81, 85, 61), are these grades considered to be usual

or unusual values?

. At a University, 100 students have been selected and asked

“what is your favorite season?”. The data has been summarized in the

following table. Create a par chart and pie chart for the data set.

Season Winter Spring Summer Fall

Number of 30 40 10 20
students
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Chapter Three: Principles of Probability Theory

Basic concepts (Awwbul alia)

At Ll 48 e S0 ¥ Al 4 jall a5 : (Random Experiment) sl sdad) 4y o)
¥ ol gl Lo g

Ao gana o (5 siny §5aua Ga B S Ll caalll 4855 (30 48 ) 5 o 2 A1) (g dndal e 1l
Adling o) gl e £

daall 5k e 2aa3 A 4 el Aiad) il (S 4e sann 25 : (Sample Space) Al plsd
AS}Y bl e g

A Al gliad (i 3as) 55 pe 3 g8l (e dadad ) 2ic ;1
S ={H, T}, where H represents the Head and T represents the Tail.

S={HH, HT, TH, TT}

oM el ey s Aal) elid e B S Ao same o251 (Event) Al
{A,B,C E ELE2 ..} —

S={H, T} : s dumll sliad (8 32a) 53 j0 2 g8l (ha Ladad oy i :Jlia
El={H}, E2={T}, and E3 = {H, T} are events.

:(Joint and Disjoint Events) (4! &) gad) odial ¢Sy

Lagd sas Jlacial 1) olidliie oliiala E2 5 E1 gifialall e J& 2(Disjoint Events) A 8LA) ua) gal),
."1M
aly iy AT s H e Jsandl danisall (e ald 3aa) 55 50 258 (e dadad o) 2ic 3 Jbia

oSl 13) (il e olila E25 E1 gl g J& :(Joint Events) dsdliia yal) &l gal),
."L’.A L«@-‘jh
Olliie e liala Lad (ol ga g el il ) 65 ol lialall O L el s jlia) s lia
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:(Dependent and Independent Events) (A} ¢l gad) opudial ¢Say

g s b i Y laaal ady il ol all oo s(Independent Events) ddiiuall &l gall | 1
LAY
Al dadadl) dagts e 55 Y (V) dadadl) daii (6 30s) 53 e 258100 (e rindad ey 2ic 3 lia
g s le yimlaaale @y Al Gl all o i(Dependent Events) Aiiua yal) &l gal) | 2
A Gl sall
old g la ) s sl e Gl S Gins dind celagu g slian &l S e (g ging (3 52ia 1l
e pe (Ui Glismal) G Jsis AT by oY) donaal) dainy A 4N 8 KU oy

sdplnd) cilleal) (g

o WS G (n!) Jeolbad e nsn s wne: (Factorial) qus saal)

n!=n*(n-1)*(n-2) *... *2*1
0!=1 and n!=n(n-1)! :dkad

: 71,51, 31 dad 2 1l
31=3%2*1=6
51 = 5%4*3%2*1 = 120
71 = 7T*6*5%4*3*2*1 = 5040

(IS g (PP el Jalill ey i(Permutation) Jeaksd)

n!
n _
Pr = (n—r)!

: P3 PP « PJaad aa 1 Jla
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(YIS Gy s (C) el @ 8l ey :(Combination) (&8 s

1 €2 ¢ €3¢ Co9” Aaf 22 1 Mha

T 2@ -2 2121
6! 6! 6543

~ 31(6-3)! 331 313
c100 _ 100! _100.99! 100
% 7 991(100 —99)! ~ 99!.1!

:(Counting Rules) i ¢yl 68

LSaall 3kl ae 5 (N)sa E1 @alall ¢ 6l &Sl 3kl sae (IS 13) sdpabad) gkl |1
& ) ASaall (3 phall aae (i it lsls E2 5 E1 <ilS 5 (m) 5o E2 Zslallg )
.l e (n*m) 2 E1 5V E1

falite (o) biial (adill (Kay 48 jh 486 ¢ gllaty A g Juaad Ty ) padndl (IS 13) 1
n=6,m=4:Jl
24=4*6 =m*n = G_kll 2e

b paliall (e (e 83 sale jualiall (et a5 i(Permutation Rule) Jsaksl) 48y )b 2
(VS Capmy s (PR) Dol Al e (pee i All) Cpmae JS5

n!
(n—r)!

where n is the total number and r is the number that we want to select

PP =

O pd ) (5SS (Say Ay yha oK £1,2,.3/4,5,6) sl A (e 4 5Sie Ao gana Wl S 13 2 1 JUa
)y &G (ga

peo i A n =6, r= 3 ;)

6! 6! 6.54.3!

6 — _ 2
(6-3) 3! 3!

=120
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e ol ale 13 (pall Cppal g i) ¢ ) Cualio SO (a0 oS58 Aiad 0 o5 (S A8y yha oS5 3 2 Jlia
fualidl 5 e A LTV (S i)
pee i Al en =10, r= 3 :dad)

10! 10! 10.9.8.7!

T T (@a0-=3)! 7 7!

e N e ealiall e 1 WAL 55k e 58 ((Combination Rule) (& sill 48k .3

S G g (CF) el b e o(pen e i jill) sl 5 (0 jualiall
n!

n _
Cr = r'(n—r)!

where n is the total number and r is the number that we want to select

fealla ()5 e o s sing Ciua 8 (O day i (e A (0585 Sy Ba sk oS5 11 Jlia
age e i jill on =20, r=4:Ja1
20! 20! 20.19.18.17.16!
r 4120 —4)! ~ 4!16! 4.3.2.1 % 16!

U (3 AalS o pa (e g a AD (e 0 oS5 AalS (0 60 (S A8y 5l oS5 1200
pee i il e n =5, r= 3:dal
5! 51 54321
— = 60

— 5 _ —_
b= F (-3 21 21
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:(Probability) aullaiay)

Aaa 2ae ) e A de sana Wi s (Gl sall) Lisall slind (e 43 Ja de gana Leihia Al o

Number of ways E can occure

P(E) =
(E) Number of different simple events

Part
Total number

ie., P(E) =

Remarks:

1. 0SP(E)<1
2. If P(E) =1, then E is a certain event.
3. IfP(E) =0, then E is impossible event.

1) Cus EC 3ol E alall (daaic) Sl a5 ddiadla
P(E®) =1—P(E) =P(E®) + P(E) = 1

?QUJJAM\,\J»}@LASA\@c&\f&ﬁéﬂngJeﬁgd&
152 Al eliad 1 al)

S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
Event = E = {HHT, HTH, THH}
Part 3

P(E) = Total - 8
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Example: A box has 3 white balls, 5 black balls, and 2 red balls. If someone select
a ball randomly, what is the probability that the ball is (black, red, white, not
black, not white).

Solution:

Total number = 3 + 5+ 2 = 10 balls

E1 = black ball > P(E1) = P(black) = = = =

E2 = red ball > P(E2) = P(red) = lio =<

E3 = white ball > P(E3) = P(white) = =

1

Hence,

P(black) = = =

10

P(not black) =1- P(black) = 1 — =

P(not white) =1- P(white) = 1 — =

Note: P(black) + P(red) + P(white) = =+ =+ = =1

Example: A box has 6 white balls, 4 black balls, and 5 red balls. If someone
randomly select a ball, what is the probability that the ball is (white, not white).
Solution:

Total number =6 +4 + 5 =15 balls

P(white) = =

P(not white) =1- P(white) = 1 — —

Note: P(white) + P( not white) = 1
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:(Law of Probability) 4ltaia¥) ¢yl 6
:(Adding Rule) gl 058, 1
Lagie sl i gan Jlaial (b idlie liola B2 5 E1 al€ 131 (gl cdlina ¢asl gall calS 13 j
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P(EL OR E2) =P(E1 UE2) = P(E1) + P(E2)

Example: A box has 6 white balls, 3 black balls, and 5 blue balls. If someone
select a ball randomly, what is the probability that the ball is white or black?
Solution:
Total number =6 + 3+ 5 =14 balls

P(white or black) = P(white) + P(black) = 6/14 +3/14 = 9/14

Ergan Jaial Gl ldlite e Gl F2 5 1 <l 130 (o) ddliia pe ¢l gal) culS 13

"ae Lagh san Jlain 4ie a5 shan Lagia (S Jlaial gen Jials s (E2 51 E1 ) bagie

!

P(E1OR E2)=P(E1UE2) = P(E1) + P(E2) - P(E1NE2)

Example: In a class, 25% of the students pass exam1,15% of the students pass
exam2, and 10% of the students pass both exam1 and exam?2. If someone randomly
select a student, what is the probability that the student pass exam1 or exam2?
Solution:

P(student pass exam1 or exam?2) = P(student pass examl) + P(student pass exam?2)

— p(student pass exam both exam1 and exam?2)

- P(student pass exam1 and exam2) = 0.25+ 0.15 - 0.10 = 0.30
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(Multiplication Rule) quall o sié .2
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P(E1 n E2) =P(El) * P(E2)
Example: A box has 6 white balls, 3 black balls, and 5 blue balls. If someone
select a ball randomly, what is the probability that the ball is white and black?
Solution:
Total number =6 + 3 + 5 = 14 balls

6 3
P(white and black) = P(white) * P(black) =— * — = 18
14 14 196
Juaial Gl (liliiee pe lEida E2 s E1 culS 13 o) ey ) sall culS 13 (b
15 e Lagd gan
P(E1n E2)=P(El) * P(E/E1)

(Conditional Probability) da &l Jlaiay)

Gle i E2 o Cun B2 &alall g iy Juaiad ala) cosllaally "Slad by 6 E1 &alall S 13
L8 ohoall JuiaY) i E1

H(E1NE2) , where P(E1) > 0

P(E2/EL) = —0as
Example: In a small city, someone wants to select a person from
900 people where these people ( Boy & Girl) and (Job & No job).
Find the probability for the following:

1. P(E) 5. P(B/V)
2. P(B) 6. P(G/E)
3. P(Gand V) 7. P(E/G)
4. P(B or E) 8. P(V/B)
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Job or No job

Boy:B

Girl : G

Solution: _

Job or No job summation

Gender

Boy:B

Girl : G

Summation

1. P(E) = 6. P(BorE) =

2. P(B) = 7. P(B/V) =

3. P(V) = 8. P(G/E) =

4. P(E) = 9. P(E/G) =

5. P(G and V) = 10. P(V/B) =
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Problems Chapter 3:

1. Give an example for:
a. Joint and disjoint events.
b. Dependent and independent events.

2. In how many ways someone can answer five questions from eight questions?

3. Let S=4{1,2,3,4,5} be a set of five numbers. In how many ways someone
can create a number that consist from three digits such that:
a. The number is even.
b. The number is odd.

4. In a classroom, someone wants to select a student from 100 students as
described in the following table. Find the following:

Drag
Health Use a drag Does not use a drag

Sick 20 15

Non-Sick 25 40
a) P(sick)

b) P(Does not use a drag)

¢) P(Non-sick AND use a drag)

d) P(Sick OR Use a drag)

e) P(sick AND does not use a drag)
f) P(Non-sick / Use a drag)

g) P(Does not use a drag /Sick)

h) P(sick / Use a drag)

i) P(Non-sick OR Does not use a drag)
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