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CHAPTER 5: DISCRETE PROBABILITY DISTRIBUTION:
«dladlall @LA:;\J\ Gla § g8t s (el dd) Juadll
Discrete probability distribution consists of the values a random variable

can assume and the corresponding probabilities of the values.

Random variable: is a variable whose values are determined by chance.
Zarally alad 20a N juial) g : Sl gdial) paial
EXAMPLE:
Construct a probability distribution for rolling a single die:
B3 ke 3,388 ) WY iVl a5 ill (S
(6 <5 ¢4 321) s lallodn Sduallg) s
6/1 (s sbw A8l Sae V) (e 2o IS Jaial
6-5-4-3-2—1 a2l X Laiy
Since the sample space is S = (1, 2, 3, 4, 5, 6) and each outcome has a
probability 1/6, then the distribution will be:

Outcome X 1 2 3 4 5 6

Probability P(X) 1/6 1/6 1/6 1/6 1/6 1/6

EXAMPLE: Construct a probability distribution for Tossing 2 coins.
Sincex =0, 1, 2,
2585 (il o ) Iuaia¥) 558 58 12 e
(HH, HT, TH, TT) & duall &)
HT, is¢ s st TT G0 H OY) 2 ¢1 <0 sl X O 2238 H 3 suall 30 53 X
(2 st HH Ly ¢ 3aal 3 JSI ] (s L3 TH

Outcome X 0 1 2 Sum
Probability P(X) 1/4 2/4 1/4 1
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Mean, VVariance, Standard deviation, and Expectation:
ad il g o lanal) il adyl g ol (Aad gial) dagl)) slesad) Jac gial)

mean = expectation =z = > X.P(X)

variance = > X 2.P(X) — z*

strandard.deviation= \/z X2P(X)— p?

From the above example, find the mean (expected value), variance, and
standard deviation:
JEall (5 jlamall ol ¥ g ol 5 (Aiad giall agil) Liagl ans) (lisnd) Jass giall 2
(358 (indad (o) Gl
[P(X) 2seadl 5 X 2 g0all @ puin Juala] & gena ge ke (bl Jau gidll
(Axd sl el lall o giddl g8 (SUM) gl sbial Jsaad) 8 Gl Caall TaaY

Outcome X 0 1 2 Sum
Probability P(X) 1/4 2/4 1/4 1
X.P(X) 0 204 204 4/4=1
X?.P(X) 0 214 414 6/4

mean = expectation=x = > X. P(X)_Z 1
variance= Y X*P(X) -’ =%—1_§=05

strandard.deviation= \/Z X2.P(X)—pu® =+/0.
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BINOMINAL DISTRIBUTION: :(maadl 63 253 ¢

A binominal distribution is a probability experiment that satisfied the
following four requirements:
1Al o gyl (lad Adlaia) 4y a0 ga paadl g3 au) gl
Y glaall (e dgana 22 Slla )
Qs P rlai hadd cpaili Ll Al glae JS Y
Allie &) ill Y
Alglae JS1 it g Jlay ~laill Jlaial €

[l 13 daga diiled) o g 5]

1. there must be a fixed number of trails.

2. Each trail can have only two outcomes.
3. The outcomes of each trail must be independent of each other.

4. The probability of a success must remain the same for each trail.

Binominal probability formula: ¢gpaadl g3 a g8 G
n_c¥slaessey [P A gia ded] Jigendl (b ara &S 110 Aaga Aliadla
:(prg=1]alsilgarkip emiliuigy

P n' X n-x
(0= e

EXAMPLE (5-15):
A coin is tossed 3 times. Find the probability of getting
rob La a5l ol e D 5 8 Aadall e ) 2ic
1. Exactly two heads. i s e J seasl
roh Lo s 355 adad GO Gl Ll £) 8
3=n2/1=q4S Je Jpaall Juials ¢ 2/1 =P 3 ) pa e J seasll Jlaial
(2=x Al 38 d) o gllaall JlaiaY) Jiai X



S= (HHH, HHT, HTH, THH, TTH, THT, HTT, TTT)

n=3, P=1/2, g=1-p=1/2
P(x=2)= > (ij [Ej -3 _0ars
GB-2y2112)\2) 8

2. Exactly three heads. s 26 e Jseanll Juaial aa 5 X=3

P(x=3)=—> (EMEJ L 015
B3-3812/l2) 8

3. at least one head:J8Y! e 53l 53 ) sua Ao J seanll Jlaial 2a
P(x>1)=P(x=1)+P(x=2)+P(x=3)=1-P(x=0)

.3 (1)5(3):1_1:1
3-0)ol2) (2 8 8

EXAMPLE (5-16):
A5 13) a8 15 8 () el Aesad (e a9 O 2 g ol 0 rna (B
CAY) gl B gisall ) g 05 galddl 3 Jlaial a9l ¢ (alddEl 10 LAY
P=1/5,g=1-p=1-(1/5)=4/5 n=10 ,x=3
2 oilsa (ke ¢y I8 & (Gadai g
Survey found that one out of five Americans say he or she has visited a

doctor in any given month. If 10 people are selected at random. Find the

probability that exactly 3 will have visited a doctor last month.

Solution: 10! (1}3 (4

P(x=3) = = .—j =0.201
10-3)B15) |5

EXAMPLE (5-17):
A survey from teenagers Research Unlimited found that 30% of teenage
consumers receive their spending money from part- time jobs. If 5
teenagers are selected at random. Find the probability that at least 3 of
them will have part-time jobs.
£33 ¢ bl Jlee V) (e agll sal (580 aia ) sall (g0 %30 Of Lo 2gae Of 23 5 e
(Sl dae (e pel) sl () g8 Cop JBY) e 3 Jlaial aa gl cpial j 5 sl



Solution: n =5, p= 0.3, g=0.7
P(At least 3 of teenagers have part-time jobs) = P(3) + P(4) + P(5)

P(x=3) = > I(0.3)3.(0.7)2 =0.132 —
® —5?? & (5 paa aald /M
PO=4) = e (0.3)*(0.7)! =0.028 0502180703 Jls»>
51 5 (o0 _
P(x=5) = 558 (0.3)°.(0.7)” =0.002

P (at least 3 has part-time jobs) = 0.132 + 0.028 + 0.002 = 0.162
ool e sa LS VLAY paniy (Rasad 5l dry )l 5 2300) s JAY) e 0

Mean, Variance, and Standard Deviation for Binominal Dist.:
il g3 A gl g baal) Al g (bl g o giall

Mean = u = n.p bl b gidl
Variance = = n.p.q ol
Standard deviation = = Np.g bl a2y

ol x il 3l g (ol Cal iy AT gala

From Example (5-17): find the mean, variance and standard deviation

for the teenagers having part-time jobs.

el (5-17) Jiall (s lmall Gl iV cplill 5 sloal) Jans siall aa ol s Jia
Mean =n.p=5%*0.3=15  oluall s sl
Variance=n.p.q=5*0.3*0.7=0.63 ¢l
Standard deviation=n.p.q= 0.63 = 0.79 kel Gl V)

* * * * * *

**%* Eind the mean for the teenagers having NOT part-time jobs:

§ i) Jae Osleny ¥ 0ol Cpinl jall luall Jass gial) 2 sf 1A agea J) g
r LS (O 5P oS ) P oo Y g B N s Al o2a b

Here: P=0.70,9=0.30
Ald) Jas Glary ¥ Cpdll (a) pall bwgia 2 12 Thenmean=n.p=5*0.7=0.35
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DISCRETE PROBABILITY DISTRIBTUTION:
If sum [X?P(X)] = 6 and E(X) = 2, find the variance for the probability
distribution of x ?
Variance = sum[x°.p(x)] - u* = 6 -2°= 2

rmandl 63 @3t 8 Tan daga Jilesa
BINOMIAL DISTRIBUTION: (waadl ¢53 &.'533

EXAMPLE:

A die is rolled 5 times. The probability of getting a number 4 one time only is:

:2a8d Baal 95 g 4 daad) o gl Jlaia) an gl Ban) 93 pa 3,3 5 8 5 cuidl]

P=14,9=1-p=1-1/4=3/4
n=5

PX)=(ncx)p*q™*
P (X=1)=5C 1 (1/4)' * (3/4) *

EXAMPLE:
A coin is tossed 5 times. Find the probability of getting odd numbers.

g o Jgaad) Jlaial da gl ¢ Gl pa uad 355 8 gl
We have 3 odd numbers and 3 even numbers
Thenx =3
(if question find prob. Of getting even number , x = 3 also)

Al o Jal) sSg (A9 2 Lo Jgand) Jlaial aa gl Il (58 (Saa
n=5,p=1/2,q9=1/2

P (X =3)=5C 3 (1/2)° * (1/2)
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