LINEAR PROGRAMMING




NEW WORDS RELATED TO LPP
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LPP — Linear programming problems

Optimal Value - Maximum or Minimum Value

Objective Function - Maximum or Minimum function

Constrains —» A set of Linear inequalities in the problem.

Decision Variables - Non negative Variables Like x and y

Feasible Region — Solution region ( common shaded region)

Feasible solution — Points within and on the boundary of the feasible solutions.

Optimal solution —» Any point in the feasible region that gives the max/min
value of the objective function.




INTRODUCTION

» In this chapter we shall apply the system of linear
Inequalities/equations to solve some real life problems.

» Problems which seek to maximize the profit or minimize the
cost , form a general class of problems called optimization

problems.

» A special but a very important class of optimization problems is
Linear Programming problems.




Q]

» A furniture dealer deals in only two items-tables and
chairs. He has Rs 50,000 to invest and has storage space
of at most 60 pieces. A table costs Rs 2500 and a chair
Rs 500. He estimates that from the sale of one table, he
can make a profit of Rs 250 and that from the sale of
one chair a profit of Rs 75. He wants to know how many
tables and chairs he should buy from the available
money so as to maximise his total profit, assuming that
he can sell all the items which he buys.




ANALYSING THE QUESTION &

FORMULATION

Mathematical formulation of the problem

INVESTMENT-50000; STORAGE-60; CP/TAB-2500;CP/CHAIR- 500
PROFIT/TABLE-250;PROFIT/CHAIR-75

» Let x be the number of tables and y be the number of chairs

X=20:y20 i non negative constrains
2500x + 500y < 50000 - 5x +y <100 —— —(1)
x+y <60 -~————————————————— —(2)

The dealer wants to invest in such a way so as to maximize his profit
say, 7

L=250x+75y ............ Objective function

>
> }constrain’rs
>



GRAPHICAL REPRESENTATION

» GRAPH




Table and conclusion

CORNER POINTS L=250x+75y

S 50 Hence, He has to buy 10
A(20,0) Rs5000 tables and 50 chairs to make
B(10,50) Rs6250— maximum the profit maximum Rs 6250

C(0,60) Rs4500



Conclusion

»Hence, He has to buy 10 tables
and 50 chairs to make the profit
maximum Rs 6250



Q 2

» Question 2:

One kind of cake requires 200g flour and 25g of
fat, and another kind of cake requires100g of flour
and 50g of fat. Find the maximum number of
cakes which can be made from 5 kg of flour and

1 kg of fat assuming that there is no shortage of
the other ingredients used in making the cakese



TABLE FOR ANALYSING THE QUESTION

» Let there be x cakes of first kind and y cakes of second kind.

The given information can be complied in a table as follows.

FIRST TYPE CAKE | SECOND TYPE Availability
X CAKE vy

FLOUR(9Q) 200g 100g < 50009

FAT (Q) 259 50g <1000g



FORMULATION

» Total numbers of cakes, Z, that can be made are, Z =x +,

» The mathematical formulation of the given problem is Maximize

L=X*+Y o, objective function
subject to the Constrains, 200x + 100y < 5000 — 2x +y < 50......... (1)
25x+ 50y < 1000 —» x+2y<40......... (2)



GRAPHICAL REPRESENTATION




Table and conclusion

CORNER POINTS

O(0,0) 0 Thus, the maximum numbers
A (25,0) o5 of cakes that can pe made

. are 30 (20 of one kind and 10
B (20,10) 30 < Maximum of the other kind).

C (0,20) 20
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“And now the 7-day forecast...”

3.Insurance

Probability helps in analyzing the best plan of Winning or losing a lottery is one of the
insurance which suits you and your family the most interesting examples of
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lassical Probability

Classical probability is based on the assumption that the outcomes of an experiment are
equally likely. Using the classical viewpoint, the probability of an event happening is com-
puted by dividing the number of favorable outcomes by the number of possible ocutcomes:

CLASSICAL Probability Number of favorable outcomes
PROBABILITY of an event  Total number of possible outcomes

p» EXAMPLE
Consider an experiment of rolling a six-sided die. What is the probability of the

event “an@vermnumber of spots appear face up”?

SOLUTION

The possible outcomes are: { 1,@ 3 ,@ 5,@; }

There are three “favorable” outcomes
(a two, a four, and a six)

@ « Number of favorable outcomes
Probability of annumber = _
Total number of possible outcomes




Empirical Probability

EMPIRICAL PROBAEBILITY The probability of an event happening is the fraction of
the time similar events happened in the past.

Number of times the event occurs

Empirical robability =
P P Y Total number of observations

EXAMPLE

On February 1, 2003, the Space Shuttle Columbia exploded. This was the second
disaster in 113 space missions for NASA. On the basis of this information, what is
the probability that a future mission is successfully completed?

SOLUTION
We use letters or numbers to simplify the equations. P stands for probability and
A represents the event of a successful mission. In this case, P(A) stands for the
probability a future mission is successfully completed.

Number of successful flights
Total number of flights

Probability of a successful flight =




‘GENERAL RULE OF ADDITION P(A or B) = P(A) + P(B) — P(A and B) ‘

MUTUALLY EXCLUSIVE The occurrence of one event means that none of the
other events can occur at the same time.

Selecting a male or female.

Selecting a King or a queen card.
Selecting Odd or even numbers in a throw of a dice.
Selecting a diamond or a heart card.

Eg. 5. Selecting a head or tail from a single throw of a coin.

In case of mutually exclusive events the rule of addition can be
simply be taken as P(A orB) =P(A)+P(B)~ANB=0




combined or compound events

in probability, combined or compound events are when two or more
experiments are conducted together. Also called multiple events.

An event is one or more outcomes from the set of all possible
outcomes in a probability experiment.

two types of combined evenis

independent ev::t:t.hd; :ﬁ;:? : L:;::: not affected by Dependent events are those in which the outcome of one event
. S affects or is affected by the outcome
They are the opposite of dependent events in which the of another event or events.

cutcome of one g;'gggf;';“éﬁé’;tigfgfgfg by the outcome They are the opposite of independent evenis which do not
) affect or are not affected by another event or events.

P(A and B) = P(A) x P(BIA)

A jar contains 1 blue, 1 green, 1 pink, 1 purple . and
ball.

One ball is taken from the jar and is not replaced (Event A).

If another ball is taken out of the jar, what is the probability that
the first ball is blue and the second ball is green? !

Because the first ball is not replaced, the sample space of the

e sacond svent (Event B) is chanaed.
If a students in a class each take turns with a spinner, Event A (blue) sample space =5 balls,
each person has the exactly same chance of getting purple Event B (green) sample space = 4 balls.
as everyone else, that is, a probability of 1in 5.
Each spin is an independent event, not affected by P(blue then green) = P(blue) x P(green) = 1/5 x 1/4 = 1/20.

any previous events. I




[> Two events A and B are said to be independent if the fact that one event has
occurred does not affect the probability that the other event will occur.

D

If whether or not one event occurs does affect the probability that the other event
will occur, then the two events are said to be dependent

OI010
A woman’s pocket contains two quarters and two nickels.

She randomly extracts one of the coins and, after looking at it, replaces it before

picking a second coin. Let Q1 be the event that the first coin is a quarter and Q2 be
the event that the second coin is a quarter. Are Q1 and Q2 independent events?

Since the first coin that was selected is replaced, whether or not Q1 occurred has no
effect on the probability that the second coin will be a quarter, P(Q2). In either
case P(Q2) =2/4 = 1/2 ,regardless of whether Q1 occurred.




EXAMPLE:

A woman'’s pocket contains two quarters and two nickels.
She randomly extracts one of the coins, and without placing it back into her pocket, she
picks a second coin. let Q1 => the first coin is a quarter, and Q2 => the second coin is a

guarter.
Are Q1 and Q2 independent events? @ @ ®

Q1 and Q2 are not independent. They are dependent.

Since the first coin that was selected is not replaced, whether Q1
occurred does affect the probability that the second coin is a quarter

If Q1 occurred , then P(Q2)=1/3.
However, if Q1 has not occurred , then P(Q2) = 2/3

Disjoint events => Whether or not it is possible for the events to occur at the same
NOTE:  time.

Independent events => Whether or not the occurrence of one event affects the
r\rnhmhili’ry Qf

the occurrence of the other.



Independent Events Dependent Events

The outcome of one event does not The outcome of one event affects
affect the outcome of the other. the outcome of the other.
If A and B are independent If A and B are dependent
events then the probability events then the probability
of both occurring is of both occurring is
P(Aand B)=P(4)xP(B) P(Aand B)=P(4)xP(B| 4)

Probability of B given A




In Exercises | and 2, tell whether the events are
independent or dependent. Explain your reasoning.

1. You toss a coin. Then you roll a number cube.

ANSWER

The coins toss does not affect the roll of a dice, so
the events are independent,

2. Yourandomly choose | of |0 marbles. Then you
randomly choose one of the remaining 9 marbles.

ANSWER

There is one fewer number in the bag for the second
draw, so the events are dependent.

School Fair Your class s raising money by operating a ball toss game. You
estimate that about 1 out of every 25 balls tossed results in a win. What is
the probability that someone will win on two tosses in a row?

D B) - D & D) 2

l\.'.) ,l”

The tosses are independent events, because the
outcome of a toss does not affect the probability of
the next toss resulting in a win,

So the probability of each event is l_

P (win and win)= P (win) * P (win)= L _l
ANSWER ~

The probability of two winning tosses in a rowis _L_.
The correct answeris 4. ‘A B C D




Multiplication Rule |

If A and B are two INDEPENDENT events, then P(A and B) = P(A) * P(B).

When dealing with probability rules, the word “and” will always be associated with
the operation of multiplication; hence the name of this rule, “The Multiplication

Rule.”

i P(B after A) can also be written as P(B | A) _

If Aand Bare DEPENDENT EVENTS, then the probability of A happening AND the
probability of B happening, given A, is P(A) x P(B after A).

P(A and B) = P(A) x P(B after A)

then P(A and B) =P(A) xP(B | A)

) P(ANB) ,
This concludes that P(A | B) = PB) where P(A | B) is the

conditional probability of A when event B has already happened




Independent vs. Dependent Events  Independent vs. Dependent Events

Using the bag of marbles on the left, whatis | g Using the bag of marbles on the left, what s

the probabilty of puling a white marble two  {§2{  the probability of pulling a white marble,
| timesinarow?  P(white,white) Oay thenastriped marble? P(white,striped)

When you KEEP 14 marble When you put 1 marble backin ~ When you KEEP 1* marble

When you put 1* marble back in
(Independent Events) (Dependent Events)

(Independent Events) (Dependent Events)
4 3

a— -

10 9
. 1 .

e fo—

5 3




Conditional Probability

How to handle Dependent Events

Example: Marbles in a Bag w 2in4 Tree Diogrqm
2 blue and 3 red marbles are in a bag. 2ind ﬂ 600 A Tree Diagram : is a wonderful way to picture what is going on, 5o let's build one for our marbles
What are the chances of getting a blue marble? %ge @ example.
The chance is 2in 5 1 ”;4 There is a 2/5 chance of pulling out a Blue marble, and a 3/5 chance for Red:
But after taking one out the chances change! 6 60
Mow we can answer questions like "What are the chances of drawing 2 blue
So the next time: marbles?”
Answer: it is a 2/5 chance followed by a 1/4 chance:
1 o 2 1 2 1
o4 ® - =X =55 = oo
go o i‘ﬂ-'i"""’ o 574 T 20710
y y’ % e e
- . -
if we got a red marble before, then the chance of a blue marble next is 2 in 4 iu'\ 2
o3 @4 Y
v o
@2
06" F
Did you see how we multiplied the chances? And got 1/10 as a result.
if we got a blue marble before, then the chance of a blue marble next is 1 in 4 The chances of drawing 2 blue marbles is 1/10




DRAWING ONE BY ONE
WITHOUT REPLACEMENT




Conditional Probability Notation Conditional Probability Formula

Conditional probability of A given B iz denoted by:

P(A | B) P(A|B) = P(: (2)8)
For P(B) >0

if P(A| B) =0, thenevent Aand event B are mutually exclusive events

Venn Diagram

P(A N B)







7 9 4
Example 1 If P(A) = 13 ° P(B) = 13 and P(A — B) = 13 ° evaluate P(A|B).
= i
=
Solution We have P (A|B)= Sl N —13 :i
P(B) o =)
13

Example 2 A family has two children. What 1s the probability that both the children are
boys given that at least one of them 1s a boy ?

Solution Let & stand for boy and g for girl. The sample space of the experniment is
S={(b. b). (g b). (L. 2). (g 2)}

Let E and F denote the following events :

E : ‘both the children are bovys’

F : “at least one of the child is a bow”

Then E = {(&.5)} and F = {(b.5). (g.b). (b.g2)}
Now E NF = {(&.b)}
Thus P(F) = 3 and P(E mF )= i
1
Theretore P(E|F) = E (PE(';')Fj = % = é
4




Example 5 A die 1s thrown three times. Events A and B are defined as below:

A 4 on the third throw

B : 6 on the first and 5 on the second throw

Find the probability of A given that B has already occurred.

Solution The sample space has 216 outcomes.

(1.1.4) (1.2.4) ...(1.6.4) (2.1.4) (2.2.4) . 2.6.4)
Now A= <(3.1.4) (3.2.4) ...(3.6.4) (4.1.4) (4.2.4) ...(4-5-4)

(5.1.4) (5.2.4) ... (5.6.4) (6.1.4) (6.2.4) ...(6.6.4)

B = {(6.5.1).(6.5.2).(6.5.3). (6.5.4). (6.5.5). (6.5.6)}
and A B = {(6.5.4)}.
Now P(B) = 2—?6 and P(A mB)= ﬁ
1

P({A f“uB) 215 l

Then P(A|IB) = P (B) & £

216




Question 1:
Given that E and F are events such that

P(E):O.ﬁ, P(F)=0.3 and, find P(E|F) and P(F|E).

Solution 1:
It s given thatP(E):(] 0, P(F) 0.3.ad P(EnF)=02

f

Question 4:

Question 3:

IfP(A) =0.8, P(B) =(.5 and P(B |A)=0.4. find
(i) P(4nB)

P(A | B)
(i) P(4UB)

-
Evaluate P(A' B). if ZP( '—‘1] P(B)——"{lld P{ '—"3.|B)—%
5
—
Solution 4:
5
It 15 given that, ZP(A) ZP(B] :F
3
— P(A) > dP(B) >
=— an =—
26 13
.
P(AIB)= —
L= =
— P(ANB) _E
P(B) 5
P(AB = B S -
— - =— ——:x:—=—
( ) 5 xp(B) 5 13 13

It is known that. P(4 U B) = P(4)+ P(B)—P(4NB)

5,5 2
— P(AUB) = —
2613 13
L pau )= 3+10-4
26

11
= P(AUB)=—

s




Class Work Questions from Ex:13.1

Two coimns are tossed once. where

(1) E : tail appears on one coin. F : one coin shows head

(1) E : no tail appears. F : no head appears

9. Mother, father and son line up at random for a family picture

E : son on one end. F : tather in muaddle

13, Anumnstructor has a question bank consisting of 300 easy True / False questions,

200 dafticult True / False questions, 500 easy multiple choice questions and 400
difficult multiple choice questions. If a question 1s selected at random from the

question bank, what 1s the probability that it will be an easy question given that it
1s a multiple choice question?

14.  Guven that the two numbers appearing on throwing two dice are ditferent. Find
the probability of the event “the sum of numbers on the dice is 4 .
















OQueston 14:
Given that the two mumbers appearing on throwmge the two dice are differemt Find the
probabilitv of the event “the sum of mambers on the dice 15 4°.

Solution 14:
When dice 1s thrown., muumber of observations 1 the sample space = 0x0 =30

Let A be the event that the sum of the numbers on the dice is 4 and B be the event that the two
mimbers appearmyg on throwing the two dice are different_

={(L 3). (2. 2). (3. 1)}
(1.2).(1.3).(1.4).(1.5).(L6)
(2.1).(2.2).(2.3).(2.4).(2.5).(2.6)
(3.1).(3.2).(3.3).(3.4).(3.5).(3.6)
1(#.1).(4.2).(4.3).(4.4).(4.5).(4.6)
(5.1).(5.2).(5.3).(5.4).(5.5).(5.6)
(6.1).(6.2).(6.3).(6.4).(6.5).(6.6)_
A ~B={(1.3).(3.1)}
30 5 1

SPE) === mdP[AﬁBF—_E

Let P[:A | B) represents the probability that the sum of the numbers on the dice is 4. given that

the two numbers appearing on throwing the two dice are different.
1

-

E
&




Multiple Choice A school library classifies its Non-
booksbas :a;fiback or lllustrated | illustrated
paperback, fiction or TR n ,
o 2 8
sorificion. and aay Fiction 420 780 |
illustrated or Nonfiction 590 250
nonillustrated. Use Fiction 150 4308
the table at the right Paperback . i
for Exercises 25-27. Nonfiction| 110 | 880

1.. What is the probability that a book selected at random is @ paperback,

given that it is illustrated?

260 150 260 110
A. 3610 B. 7370 C. 576 D. 150

2, What is the probability that a book selected at random is nonfiction, given
that it is a nonillustrated hardback?

230 780 250 250
F. 3640 G. 1030 H. {630 - 780
3. What is the probability that a book selected at random is a paperback?
1 _2_69_ 1570 1570
A. 1570 © 1310 C. 2040 D. 3510




Home Work Questions from Ex;13.]1

10." A black and  ed dce are olled 15, Considerthe experiment of throwing a die, if a multiple of 3 comes up, throw the

(2) Find the conditional probabilty of obtaming a sum greater than , given die again and iFany other number comes, foss a coin, Find the conditional probability
that the black die restlted ma of the event ‘the comn shows a tail", given that ‘at least one die shows a 3",

(b) Find the conditional probablityof obtaining he sum , iven fhat hered e Ieach of the Exereses 16 and 17 choose thecomectansiver
resulted 1 a number les than 4,

11 Afardiessrolled. Considerevents E={1.3.5}, F={23} and G= {1345}
Find
(i) P(EFF) and P(F[E) (1) P(EG) and P(GE)
() P(E v F)G) and HENTF)G)

12, Assume that each born chuld i equally likely to be a boy or a el Ifa famuly ha e

two chuldren, what 15 the conditional probability that both are gurls given that (A) AcBbutA#B (B) A=B
(1) the youngest s a i, () atleast one s a gl (€) AnB=0 (D) P(A) = P(B)

]
16, If P(A)= ;,P(B) =), then P(AB) 15

l
oy Uk
(C) notdefined D) 1






Example 10 A die 1 thrown, I ts the event ‘the number appearing 15 a multiple of
3" and F e the event ‘the mumber appearmg 1 even’ then find whether E and F are
independent”

Solution We know that the sample space s 8= {1,2, 3,4, 5. 6]

Now E={3.6],F={1.4.6}and EnF={0}
103 |

il P()= ==, P(F)=—=— and P(En F)=-

gl (E)“(F)H [ )6

(kaly — PENF)=DE).P(F)

Hence  EandF are independent events,

xample 141f A and B are two mndependent events, then the probability of occurrence
f af least one of A and B 1s given by 1- P(A) P(B)

Solution We have
P (at least one of A and B) =P(A U B)




Example 12 Three coins are tossed simultaneously. Consider the event E “three heads
or three tails”. F “at least two heads”™ and G “at most two heads”.

(E.G) and (F.G). which are independent? which are dependent?

Solutiomn The sample space of the experiment is given by

S={HHH. HHT. HTH. THH. HTT, THT. TTH. TTT}

Clearly E= {HHH. TTT}. F=— {HHH. HHT. HTH. THH}
and G= {HHT. HTH. THH. HTT. THT. TTH. TTT}
Also ENF={HHH}! ENnG= {TTT}.F~ G = { HHT. HTH. THH

2 1 4 1 7
Theref P(E)= —=—.P(F)===—.P(G) = —
1erefore (E) B = (F) = = (G) 3
1 1 3
and P(EF) = E.P(EﬁG)ZE-P(FﬁGJZE
1 1 1 1 7 7
Al P P(F)= —x—=—_P(E)-P(G)= — x — =
=< b =T =m0 s a =T T
1 el o
S : > 8 16
Thus P(E F)=PE) . P(F)
P(E m G) = P(E) . P(G)
and P(FG)=P((F).P(MG)

Hence. the events (E and F) are independent. and the events (E and ) and

(F and G) are dependent.

Of the pairs (E.F).




EX: 13.2

Question 2;

Two cards are drawn af random and without replacement from a pack of 32 playing cards

Finds the probability that both the cards are black

Solution 2:
There are 26 black cards i a deck of 52 cards.
Let P(A) be the probabiliy of getting a black card m the first draw.

06 1
P(A)=—==
4 52 2
Let P(B) be the probability of getting a black card on second draw.
Since the card 15 not replaced.

. pB)=2
~HE)==

» . 1.5 25
Thus. probability of getting both the cards black =EHE =

Question 3:
A box of oranges is mspected by examining three randomly selected oranges drawn without
replacement. If all the three oranges are good. the box 15 approved for sale, otherwise, it is

rejected. Find the probability that a box confaining 15 oranges out of which 12 are good and 3
are bad ones will be approved for sale.

Solution 3:
Let A, B. and C be the respective events that the first. second, and the third drawn orange &
good.

),
Therefore, probability that first drawn orange is good, P(!—'L) :1—;

The oranges are not replaced.
Therefore. probability of getting second orange good, P(E) = %

Similarly, probability of getting third orange good, P(C')= %
The box is approved for sale, if all the three oranges are good.

» : 12 11 10 44
Thus, probability of gettine all the oranses sood == —x—x—=—
ta 'y of etting o 15 14 13 o

Therefore. the probability that the box is approved for sale is g :







Question 9:

l 1

If Aand B are two evets suchthatP(A)i. P(B) =;and PANB) - find

P(not A and not B)

Solution 9;

Itis given tha, P(A)%and MANB)=

o | —

P(notonAand notonB) =P(A'nB)
P(notonAandnotonB) =P((AUB))
=]-P(4uB)
=1-[P(4)+P(B)-P(4nB)]

[AnB'=(4uB)'

o
S

Question 12:
A die tossed thrice. Find the probability of getting an odd number at least once.

Solution 12:

Probabulity of getting an odd number i a single throw of a die =

= | s
b | b

Stmilarly, probability of getting an even number =

o | —

-
6

Probability of etting an even mmber fhree imes = Lx -

22
Therefore, probability of getting an odd number at least once
= |- probabulity of getting an odd number 1 none of the throws
= |-probability of gettmg an even number thrice

8

e | —=
o | —

E
g




Question 13

balls. Find the probability that
(1) Both balls are red.
(11) First ball 1s black and second 1s red.
(11)  Omne of them is black and other is red.

Two balls are drawn at random with replacement from a box contaimming 10 black and 8 red

Solution 13: (1)  Probability of getting first ball as red = E
Total mumber of balls = 18 . 1§ 0
Number of red balls=8 The ball 15 replaced after the first draw.
Humber of biack balls = 10 g 4 Probabulity of gettmg second ball as black = Q .
(1) Probability of getting a red ball in the first draw BT 89 450
The ball is replaced after the first draw. Therefore, probability of gefting first ball as black and second ball as red =§H% = E
. Probability of getting a red ball in the second draw = i = i
. lﬁ gi ; Therefore, probabilitythat one of themn s black and other i red
Hherefore, probabilty of gettig both the balls red. = o0 =41 — Probabiltyofsetting firt bl blck and second as e
+ Probability of getting first ball red and second ball black
(i)  Probability of getting first ball black =2 =2 0
18 9 =—+
The ball is replaced after the first draw. 81 81
Probability of getting second ball as red = - = -
18 9 0
Therefore, probability of getting first ball as black and second ball as red =§xg=§ =a




Question 14

[f both try to solve the problem ndependently, find the probability that
(i) the problem 15 solved
(i)  exactly one of them solves the problem

Solution 14;

1
Probabilty of solving the problem by A, P(A )= =

—

Probability ofsolving the problem by B, P(B) -

Stnce the problem 1s solved independently by A and B,

.'.P{AB)=P[A).P(B)=1%=%
B(A) =1 B(4)=-

P(B) =1-A(B)=I-

)
L
) )
1 )
33

Probability of solving specific problem mdependently by A and B are % and %I'E‘E.]JE{HUEIIE

(1) Probabilify that the problem is solved =P{AuUB|
= P(A)+P(B)-P(AB
1 1

376

s | Bl o | s D] —

:n'*-._.-'

1)  Probabiity that exactly one of them solves the problem 15 given by,

). PB) + H(B). B(A)
+ ‘-
3

i

b | == i | = el | —

=
=2 | —

+
oy | o—= s | e




(Question 16
In a hostel 60%of the students read Hindi newspaper. 40% read English newspaper and
20% read both Hindi and English newspapers. A student is selected at random
(a) Find the probability that she reads neither Hindi nor English newspapers.
(b) If she reads Hindi newspaper, find the probability that she reads English newspaper.
(c) If she reads English newspaper, find the probability that she reads Hindi newspaper.

Solution 16:

Let H denote the students who read Hindi newspaper and E denote the students who read
English newspaper.

It 15 given that.

60 3
P(H)=60%=—" =2
()=00%=155 =3

0 2
P(E)=40%=—" = =
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20 1
PHNAE)=20%=—==
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(1) Probability that a student reads Hindi and English newspaper 1,

P(H ' EYy—1 — P{H s E)
=1 — {P(HD +~ P(E) — P(H — E)}

1_|:E+E_L
s 5 5
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=
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(11) Probability that a randomly chosen student reads English newspaper, if she reads Hindi
newspaper, is given by P(E H).

wH}:P%m

(111) Probability that a random chosen student reads Hindi newspaper, if she reads English
newspaper, is given by P(H |E).
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Home Work Questions from Ex;13.2

th

A die marked 1. 2. 3 in red and 4. 5. 6 in green is tossed. Let A be the event.
‘the number is even. and B be the event. ‘“the number is red’. Are A and B

independent?

3 1
6. Let E and F be events with P(E) =—. P(F) :ﬁ and P (E m F) = = Are

| W

E and F independent?

1 7 1
10. Ewvents A and B are such that P (A) = 5> P{(B) = 12 and P(not A or not B) = a-

State whether A and B are independent 7
11. Given two independent events A and B such that P(A) = 0.3. P(B) = 0.6.

Find
(1) P(A and B) (1) P(A and not B)
(1) P{(A or B) (1v) P(neither A nor B)

Choose the correct answer 1 Exercises 17 and 18.

17. The probability of obtaining an even priune number on each die. when a pair of
dice is rolled is

1 1 1
(A) 0 ® 3 © 13 (D) ¢
18. Two events A and B will be independent. if
(A) A and B are mutually exclusive
(B) P(A'B") = [1 — P(A)] [1 — P(B)]
(C) P(A) = P(B)
(D) PA) +P(B) =1




