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slaal) ga dadia :J Y1 Juadll

Lew s s bl aan (3 5k (8 aladl o gl alasiind e Jary o2l aledl Gl 2 seluaal) ale

slaay) s lia ans
oe e Jgasll (S Al dpe g gall Glisd) (e Aoyl ie e Alul o4 :(Data) cdbal) T
il g Eaall Byl el Aaadall 3y 5k
rpand ) libal) acds
st alg Ciman ) AWV @bl o : (Ungrouped Data ) &sael) el @l (a
SS9 Jgas A caday Al bl o (Grouped Data ) 4 sl Sl (b

Ol sise sl Lo 230 3l ) o dpalad) g8 clany ale i) :(Variables) & s#ial) 11
MX" el piall e g AT ) a8 e ddlida

- rOpand ) & el Al
Lol (S Al @l yaiall o8 5 :(Categorical Variables) 4w gl iyl (a
Al Jie 2022l a8 V05 pilie Lol Sy Y 1)l glall @lli o o) 48 glle (i a5
(8 ¢ 2) Reliay]
Sy Gl wliall ) jal gkl @lls a : (Numerical Variables) 4xsll &l iall (b
aadl s 050 e shall ddea Jie dpaaall B8 )WL 5 3l Leuld

rCiina () Al ol pitiall el (S
Lead &) piial) 3815 ) @l yuaiall & :(Continuous Variables) 8 aiwall &l yiall (3
O ) 8 alAiY) (e de sana JIshl o) Lica yibl 5l Gare (530 pana daad ) daid
Apay el LU bt Wil < 170cm 5 130cm
130 <X <170
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33kl 231 3l @l yeidl a :(Discrete Variables)(dadiall) dakiiall & piall (b
Lild foct el o il se day )l 385V 38 aae ) lica i 5 3acliie Lol Ll
iy il GUS aplaiu
X=2,34,5

el sk o) Sy il la_jiall gl 2l aaes 52 -:(Population) a<isad) 1T

ol 53 e aaiaal) (585
Glas sl dae JEall Jus Ao 4310 je 23 pan (S Al adiaall ga 133 aaliaa (2
(re ginas b daiiall
e JEl Juw (e 431s jie 22 jeas (Kar Y A addaal) 5o sddaa € aaliaa (b
Boalgal) skl

il (e Liaa 48 jlay b HLia) 2l o jiall (e A sana 4 ((Sample) Aiad) TV

(Summation ) £ saxall

Dt il 538 £ gane Gl X ardall il jie Jid3 {X], X2, ..., Xn ) iK1
s aolb e

n
in =X, + X, + -+ X,

=1

Example: Let X = 6,7,4,3.Find ¥, X,Y X?and (¥ X)?

Solution:-
ZX=6+7+4+3=20

ZX2=36+49+16+9=110
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(Z X)? = (20) = 400

:(Tabular Presentation) (g3 oz ad)

(Frequency Distribution) () SH) &3 J g

) miall a4 il J oY) 2 ganll (B (pdsae e O5Sh dasa Jsaa 5o phaal) Jgaad) L1
il Sl ey 458 JS la yia dae 4d awn (JEN 5 saall 5 (Classes ) Ul e X il gana
aall 5 (Maximum Value) eV aall Laa (jlaa 438 KI5 (Frequencies)
.(Minimum Value).2Y!

2439 Gun La dsalay (2 Adlal) (e 30 358 ey (A Jgand) b

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

summation 180

-9 iall Jeaadl 2

Jsaall "Siad gl i A ST ) o palla ) Cptibea a4 g 55 A Jsaal) s
il Jias Al saee Y1 5 Gitaall (saal aalae o) il Jiad ) Cosiuall e llyy (oial) #5035l
) il e e (s giad saae Yy o giuall Qi ) ey all Ll 5 ,aY) daall gaalas
Ol OIS analae g i 8 A< il <l )l Sl
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ol Jshl) Al cun Le 4308 Atk (e 230 a3 58 Sy () Jgaad) b

Length \ weight

51-60

61-70

71-80

Summation

121-140

20

6

4

30

141-160

2

40

10

52

161-180

2

6

10

18

Summation

24

52

24

AoV gl o A oo 8 ke (a5 Al (gas o sl laie s8: (Class Length) ) Jsb
Clliial) eyl (oY) cpaadl )

Class Length = Maximum value— Minimum value

Al gan G sl Caatiia (e 8 ke g 5 1(Class Mid - Point) 4idl) S

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

Aad O 4wl ) 4 50 (Relative Frequency) sl ) Sl

Qb Y el il = O

&L\\J\‘)Sﬂ\t_,m

Fi
Y Fi

Relative Frequency =
100 * (‘“,-wu-‘, il) J\JSﬂ\) = éJSAS\ L) Sal) ddaada

Percentage Frequency = Relative Frequency *100

:(Histogram) ) S z yaal)
Jiai Lo 5 ) Laigy clsl) Jghal Jiat) (88Y) ) saall e Wae ) 68 siad 4ol ) CObkiwe (e 5l
- @Y\Q\}M\@@J\)ﬁcjboem}}&uﬂ\Q\J\Jﬁ

©2018 by Dr. Ghadeer Jasim 4

S
All Rights Reserved JLJ Lall /

e — P r—r——y




sl sl s BV Hsadll an i (a
Aidall o soal) area Jady G i sy (g 4 sl pludl ) 88Y) ) sl anits (b
bl Sal ST Jadi G 4 gl bl 1 (60 gandl ) saall ans Loy cilidll

(Frequency Polygon) ¢\ Sil) aldadll

J\‘)S:MZMJ\‘;Q&‘)S‘)A&}SM‘}&SJJS.LM‘U;UMB‘)MS:AQ\A:\SSML#UQBJL}Q
Al el

cdbbioall Liad) 3o gil) Chial a8 Y gl (51 SEN 72 sdadl an ) Guag o) ST adiaall an ) ;dd3adla
Sl Al o3a Juai a3 Jalily cilidl) 380 e Jiad Al g

:(Frequency Carve) ¢S (Jadal)

) S dleadl e (Frequency Carve) o) Sl (Aaiall as 53 K8 calias Y

Ll Ja 5 (e Y 4l 98 Lagin Lo dn gl 3000 ST slud) Eua (e ((Frequency Polygon)
Al G Faie sl 43l Clagiieg ()SE) Al S )

setzraail) o) KAl an 3 gl Jgaad bl Jiadl)
gl e il il 3 ganl) (3 58 Gad) g iy ol 5 yuuie Fasfinnn Jash e 3_lie s

sgelaill aanil) g ) Sil) aliaall -1
AV @l ghadll i gacliaill el o) SAl adcadll au )l
@asandl jsaalls Y ) aall oy (a
Adall 2 goal) aea Jady G Cuilia ans ) Gulilay 4 lia alud) I 38Y) ) saall anili (b
Lpmanil) ol ) SN T il gy 4 sl sl ) (52 50l ) sl anis Laigy sl
Aoae Liail)
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Agie Ja glady (saebail) rpanil) ) A5l S ) kil Juai 3 asi (¢

1A (aaaadl) (o ) Sl alaall 22
el e oy aliadl) 13 o)) e A8 A8 plall iy 5L agenil) o) S aliaall o g

o i iy (S pan) Tt

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
g sl

. Class length

. Class Mid-point.

. Class boundary.

. Draw the Histogram and Frequencies Polygon.

. Draw the increasing cumulative Frequencies Polygon.

6. Draw the decreasing cumulative Frequencies Polygon.
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Solution:

Classes

Frequencies

Relative
Frequencies

Percentage
Frequencies

Increasing
cumulative
Frequencies

Decreasing
cumulative
Frequencies

0.05

5

5

100

0.18

18

23

95

0.42

42

65

77

0.27

27

92

35

0.08

8

8
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Problem Set (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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bl Qadla s N Juail)

1338l e ) (ulie

.udm&@\&www@u\w\@};(Mean)wl.ua.“huﬂ‘ (1

led ad) ass sl (8 (X1, X2, ..., X0) il s 1 Ll G131 A gaal) ) i) (0
L
). €
n
sl 380y Jis (X, X2, L., Xn) el (e n sl G131 A gaal) cilibad) (o
el Tl ol 50 e (F1, F2, ..., Fn) WSS ae 1S3 sl Jsan
L

Mean = X =

FX;

X =
X F

Example: Find the mean for the following data?

Classes Fi Xi

31-40 1 35.5
41 - 50 2 45.5
51-60 5 55.5
61-70 15 65.5
71 - 80 25 75.5
81-90 20 85.5
91 -100 12 95.5

Solution: -

_ XFX; 6130
~ YF;, 80

Mean = X = 76.62
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¢ (X1, X2,..., Xn) adll gen Wl G813 & gaall puall UL 8 :(Median) b ) (2
"L ) "o Lual "l 5 adll

L g Lgmdgo l Aaill 5o Topl l8 "a8 e IS 1Y
. ..

147 57 9 Lagign ) il Jans st g8 sl (6 Mans3 Mate n OIS I
Examplel : Find the median for the following data points?
80, 82,76,87,84

Solution: -
‘haclial "l 5 all) o
76, 80, 82,84,87

Lendga il Al g Jaru gl & | n=5 "Ly 8 "laxe

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

3

So, Median = 82
Example 2 : Find the median for the following data points?
5,4,8,7,3,12,9,2
Solution: -
TacLal Mg 5wl G5

2,3,4,5,7,8,9,12

547
Median = T=6

: (Mode) Jlsiadl (3
& Jsid) G o(X1,X2,...,Xn) aill an Lal S 13 & pall uall i)
M Y gl
Example: Find the mode for the following data points?
5,4,8,7,3,12,9,3,4,3
Solution: - Mode = 3
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LAY gl A uylia

A LI (50e Gulie A Lagl g cle il Colaaliiall ad (s 3 s gl 1 ) 2ol 4y aaili g
e el g adl) G pailadl) aae e elld Ja e ) S LS Lehan 5 e Slaalill

Jil 5 A o) GUA g o8 Y1 (e de ganad s3all A gia sl UL A 2 (Range) sl i
Ac sanall i (e 40
Example: Find the Range for the following data points?
9,4,7,8, 16, 10, 20, 2
Solution: - Range =20 -2 =18

sl Al S Ao e uadl @l 8 : (Standard Deviation) s Jbrad) <) a3 i
) (gl il g el
YIXi — X|
n

Standard Deviation = s.d. =

95 dad iall all Jsa AiSadll aidll Jlaa ¥l il jilde g4 ¢ (Variance)osbid iii
.Q.;J\,pud\ al a3yl @-’Jﬁ Lﬁ,\.m

Variance = (Standard Deviation) 2

Example: Find the standard deviation and the variance for the
following data points?

986,57

Solution: - First we find the Mean

XX 9+8+6+5+7_7
n 5 B

Mean = X =

Then,

Y|Xi — X|
n

Standard Deviation = s.d. =
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YIXi-X| 241414240 _ 6
n 5 5

Hence, Standard Deviation = s.d. =

36

Variance = Var = (E)Z = E

:(Coefficient of Variation) <35y Jalaa

O Al asiuly CaOAY) Jalae oy s sl SN w5l o) Jlaia¥) g8 i f ciil Guliia sa
;é\ﬂ\
Coefficient of Variation = C.V.= )? -% 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.= % £ 100 = 738 +100 = 10.25%

S

For Stat exam: C.V.= % * 100 = 77;36 * 100 = 10.41%

From above, we can see that the variation for Stat exam is greater.
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:(Z-Score) dalill da ,al)
Josad Cany sl 038 g (idlise (yie sama (3o (i jie (e & laall ) zliss (la¥) (e 3K 8

Lot Jaus o) Alastol 13 0 ¢ e I Al &8 s Al Cilas J 33 jia S Gilaa
= a 21 S g ¢S Dlaadl 85 (A Al 3 e 9

10 dua (Zi) ol L Deons oabl) s oy dasdll 38 i de sana JSI (5 )limall il iV

L Xi— X
T sd

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— X 84— 76
= = =0.8

2= T T

For Bio exam:

S X=X _90-82_
YT Tsd T T 16

0.5

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.
(i.e., IQR=Q3 - Q1)
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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, 38, 14, 26, 35, 56, 83, 91

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=152

Q3 =283

Maximum Value = 99

The Five-Number summary are: 11, 21, 52, 83, 99
IQR=Q3-Q1=83-21=62

Maximum and Minimum Usual Values:

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
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Empirical Rule: m

68 % of the data points with 1 s.d. / 68%

[
95 % of the data points with 2 s.d. /1( : 951% -
99.7 % of the data points with 3 s.d. -/‘/ 99.7% \r\

p-3c p-26 p-lo p  ptloc pt2c pt3o

Definition: A value that lies between (Mean — 2*s.d.) and (Mean + 2*s.d.) 1s
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 $4.34.

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 = $48.72
Maximum Usual Value = Mean + 2 * s.d. = $40 + 2*4.36 = $31.28
Solution (b): H20 bill of $62 is Unusual (Not usual) because it lies outside the

usual range

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 Bar Chart

Blue 30

Orange 50
Gray 20
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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:

Color | Frequency Pie Chart

Blue 30

Orange 50
Gray 20

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:
{13,15,1,4,7,5,5,9,13,21,15}

Solution:

First, we arrange the data points in increasing order:

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

Minimum Value = 1
Ql1=5

Q2 =Median =9
Q3=13

Maximum Value = 21

Box Plot
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Problem set (2)

1. Find the mean, median, mode, and midrange 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

©2018 by Dr. Ghadeer Jasim
All Rights Reserved




Jlaial) 4 a8 galia G Suadll

sl aalia

Aot Leadlis 48 yaa Sy Y A 4 23l a5 0 (Random Experiment) 4l gdad) 45 2l
Jlaay) ol g8l lge guadld

Z\L}A;.AL;LSS}:\;.J&}AMUAEJSJ\JA\c&_\:dj\z\ﬁjjwz\ﬁ)}&_\;um}sﬂ\wwwjdU.A
Adlina o) il cld el S

daall 3k e 2aat Aea 4y il A4l c_at'ul\ Kic gana <* : (Sample Space) :\.'\...u.“ slad
ASY Jeolu e ams

A Al cliad (i 3as) 93 e 3 gl (e Aada ey ie ;1L
S = {H, T}, where H represents the Head and T represents the Tail.

ot Al gliad e 3an) 55 pe 258l (e (yrindad e ) 2ic ; 2J0a
S = {HH, HT, TH, TT}

AL L e s Aumll elimd (e 4 ha A gana o251 (Event) Aalad)
(A,B,C,E EI,E2, ..

S={H, T} :s duall slizad lasan) 53 e 3 8ll (o dakad e ) 2ic 1 JUia
El = {H}, E2 = {T}, and E3 = {H, T} are events.

:(Joint and Disjoint Events) (2 &3l sal) pdiual oSay

13 Qlidlite (lials B2 5 E1 oaislal) (e J& (Disjoint Events) 48liall ) gald), 1
M Lagh sas Jlaial
Aaly iy AT s H Ao Jsand) daatsall (e 48 32s) 55 30 3 8l (0 dadad 0 ) 2ic 3 bia

Jlidlite e lfala B2 s E1 oifialal) e J& :(Joint Events) 48lia jal) &l gall, 2
M Lagh san oS4l 13

Oliliie ye Gliala Laa Cabhga s ol il ()5S o) lialall L ads laal s Jla
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:(Dependent and Independent Events) (2 &3l sal) ¢pdinal ¢Say

¢ b5 Jim Y laaal ady i &l sall a :(Independent Events) Adiiwal) &l gall | 1
LAY
Al dadadl) g te i Y gV Ladadll Ao 3as) 55 e 2581 (g (piindad ey die 3l
¢ 8y le Simlaaie byl &alsnll o ;(Dependent Events) Aiiua yill &ualgall | 2
GAY &l el
ol gla )l 0sa sl e S Can dind ol gan g slian S e (g sing (3 ka3 Jla
e e (Qlialall) Gl o Jsti (s AT 3 by 5V Al daginy 3l 4000 5 <1 Cans

.BJAEM }‘

sdloal) i) ol

ieh S Capms (n!) el e ngn e (Factorial) qg )

n ! =n*@-1)*(n-2) *... *2*1
0!=1 and n!=n(n-1)! ;B3

: 71, 5!, 3! dad 22 ;e
31=3%2%] =6
51 = 5%4*3%)%] = 120
71 = THRE*5%4%*3%) %] = 5040

(VS G g (PP Jelb Ll 3wy i(Permutation) Jaolid)

n!
n _
Pr = (n—r)!

: P3 < PP « PJ dad 2a 1 Jlia
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(@S Gy (CF) Sl 38530l 3 :(Combination) (58153

: C7 < €8¢ 390 4n8 2a 1k

21(4—2)1 " 212!
co 6! 6!  6.5.4.3!
37 31(6-3)! 3131 313l
100! 100.99!
ClOO — — —
99 991 (100 — 99)!  99!.1!

:(Counting Rules) 3! ¢yl o8

LSadll 3kl 2ae 5 (n) s Bl alall ¢ 8 ASadll (3 hll aae IS 13 sdaulad) gkl 1
& s g Akadll (5 hll aae o it GlEsls B2 s E] <ilSs (m) s E2 @dall ¢ @)
&I el e (n*m) s E1 5V El

eilide (5 LA addll (Say 48y ya S () gllaiy A 5 Gladd day )i (addd G 13) 1 Jla

&b paliall e e 3sake yaliall a1 i3 4 j(Permutation Rule) Juabidl) 48 0 2

(VS G (P el ad e (e i Al Cpae S5
n!
~ (n—r1)!

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

Py

OSh 8 ) (oSS Sy A8y 5l oS £1,2,3,4,5,6) 2l A (e 4 S Ao gana Ll IS 13 5 1 JUa
T o &3 (e
age s il en = 6, =3 :Ja)

6! 6! 6.5.4.3!

= _ = =120
(6-3) 3l 3!

Prn=P3?=
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e Gl ale 1) (Oudl el 5 QU ¢t )l caalia O e g oST Aiad 0 oS5 Sy Ay yha oS5 2 2 Jlia
fualdldl) 5 pie aa GLLATYL (S L)
pee i il an =10, =3 :Jad)

10! 10! 10.9.87!

n _ 10 __ —
b =F @ao=3r 77

e N e aliall e roLas) 3k 2 s ;(Combination Rule) Gl sl 45y )b 3

(VS Gy g (CF) 3ol b ams o(pen e i All) (35 (g0 paaliall
n!

o=

" ri(n—-r)!

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

Sl (y5 e o 5 sing Ciua 8 (Ol day )l (e i (50 65 Sy (30 5k oS0 1] Jlia
pe e i Al cn =20, = 4: )
20! 200 20.19.18.17.16!
r 41(20 — 4)! ~ 4!16! 4.3.2.1 * 16!

OB (53 Al Cagya (e g BB e (ST A (0 0S5 (S A5y Hha oS5 120l
age il e p =5, = 3:dal)
_ 5! _ 5! 54321 _ 10
31(5—-3)! 312 321%21

= C3
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W e 5 () sall) Al elinad (10 4 3 A sana Lgilaia Alla o :(Probability) Adlaiay)
Aamaal) dae ) (e 4l s de gana

Number of ways A can occure

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

i.e., P(E) =
L€ (E) Total number

Remarks:

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

1) Gun EC 3elh E &dal) (daaia) LSl :ddiadle
P(E®) =1 —-P(E) =P(E®) +P(E) =1

Tl g 392 Aallaial 2 o) pa &G 3 485 Anad s a3 Il
19 Al sliad ;s
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
Event = E = {HHT, HTH, THH}
Part 3

P(E) = Total - 8

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 (red, not black, not red).
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Solution:

Total number =3 + 5+ 2 = 10 balls

E1 = black ball = P(E1) = P(black) = % = %
E2 = red ball > P(E2) = P(red) = — = -
E3 = white ball & P(E3) = P(white) = %

Hence,

P(black) = = = —

P(not black) =1- P(black) = 1 — % =2

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
) 9
P(white) = P

P(not white) =1- P( white) = 1 — 1—65

Note: P(white) + P( not white) = 1
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:(Law of Probability) 4sllaia¥ ¢l 8
:(Adding Rule) g 058, 1
Lagie (sl Cosan Jlaial) (Jld cliiline (lisa B2 s B cilS 130 ol cdgilite Caol gall il 1)
16l Lagie JS Jlaia) aaa Juals 58 (E2 5V E1)

P(E1 ORE2)=P(E1 UE2)=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 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 Jlaial b Glisliia e Gila B2 5 Bl <ulS 131 g) cduiliia e Caalsall culS 1)

Mae Lagh sa Jlaial 4ie " g e Lagie IS Jlaia) pen Juala 58 (E2 51 E1 ) Legie S

2!

P(E1 ORE2)=P(E1 UE2)=P(El) + P(E2) - P(EINE2)

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 examl1 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) < _s&all o gié 2
Maa Lagh san Jlaial b (liliie (isla B2 5 Bl <lS 131 g clifiune &) sall clS 131 (a
() Legia JS @ ppia Juals 58

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

P(white and black) = P(white) * P(black) = 6/14 *3/14 = 18/196

Jlaial i lilites e G B2 s Bl cuil€ 13 o) cdlitee pe Gl all Cuil€ 13 (b
ol BTN 5 s e (

152 e Lagd saa

P(E1 N E2)=P(E1) * P(E/E1)

(Conditional Probability) (b &l Jladiay)

e Wi F2 o) Cuay 2 Aalall ¢ gy Jladial dlag) o gllaall g "Dlad Cuali g 8 F Aol IS 1)
L8 bl Jlaay) Gl El
, where P(E1) > 0

P(E1NE2)

P(E2/EL) =~

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) . P(B/V)
2. P(B) . P(G/E)
3. P(GandV) . P(E/G)
4. P(BorE) . P(V/B)
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Job or No job

Gender

Boy:B

Girl: G

Solution: _

Gender summation

Boy:B 500

Girl: G 400

Summation 900

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

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

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

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

. P(Gand V)= 10.P(V/B) =
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Problem set (3)

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

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

. Let S= {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.

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

Use a drag Does not use a drag

Sick 20 15

Non-Sick 25 40

P(sick)

P(Does not use a drag)
P(Non-sick AND use a drag)
P(Sick OR Use a drag)

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

P(Does not use a drag /Sick)
P(sick / Use a drag)

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