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Introduction

Lug;c 1S 4 systematic mg
that enables o ﬂ&e meanings of
statements, e ¢ their truth, and deduce

new information from existing facts. Logic

plays a  role in problem-solving and
decision-making,
History

The hiSIDl'}' of logic began with Aristotle,
who is considered the father of formal logic.
He devcluped a system of deductive
teasumng known as syllogistic logic, which
became the foundation of logical thought.
The Stories followed, contributing to
propositional logic and exploring paradoxes
such as the liar Paradox. During the
medieval period, scholars like Peter Abelard
and William of Ockham

il expan &
Arnstotle’s work, mm:l-duc
semantics and consequence ‘&
century, logic ﬁ works

advan
of George Bo veloped Boolean
algebra, and Gottlob Frege, who formalized

modern predicate logic. Bertrand Russell
and Alfred Noth Whitehead attempted to
reduce mathematics to logic in their seminal
work, Principia Mathematica. The 20®
century saw significant progress with Kurt
Godel, who introduced his incompleteness
theorems, reshaping our understanding of
mathematical logic (history-of-logic);
Statement

A sentence or Mathematical expression
which may be true or false but not both is
called a statemént. For instance, the
statement @ = b can be either true or false.

Here, we discuss some examples @:E
mathematical statements that Q,/VV K\

m ®, fé\ﬂ ﬂmﬁ\\j

U=

1) For a non-zero real number x and
integers m and n, we have:
xm‘ xﬂ - IM'H!

(ii) The sum of the measures of interior
angles of a triangle is 180"

(1i)The circumference of a circle with
radius r is 2zr.

(iv) Q< R(Set of rational numbers is a
suhse:t of set of real numbers)

(v) —vs g

(vi) The sum of two odd integers is an even
integer.
(vii) The mathematical statement x* — 5x + 6

=(, forx= gﬁ
- G 35 r}j\r?:athemaﬁcal

(M Zc W

(iii) All isosceles triangle are equilateral

triangle

(iv) Between any two real numbers there is

no real number.

h"’) {1. zi 31 4} M {_]r

={1, 2,3, 4}

(vi)If @ and b are the length and width of a

rectangle then Area of a rectangle is

|
= bl
(axb)

_2: _'31 _4}

(vii) The sum of interior angle of an n-sided
polygon is (n—1)x 180°
(viii) The sum of the interior angles of any

quadrilateral is alwa
(ix) The s%m\a set.

tters p, g etc. A brief list of the symbols which wlll be

Logical Operators
The statements W&J e lette




used is given below:

i ﬂ?ﬁw?ﬁ? Q

colE

Symbols | How to be read \;ﬁ@%ﬁ&ﬂﬂj How to be read
~ not T"f\\ \Tﬂ\i\l | B~ Not p, negation of p
A (}E;bﬂ\ ; pPAg pandg
W or pvyg porg
If p then g,
— If. .. then, implies |p—g P . 2
p implies g
3 :: an;q:;;ral'ﬂnt to, i p Tf. a.n‘d.nnly if g.
yif | pis equivalent to g

Explanation of the use of the

Symbols
Negation
If p is any statement its = Tablel
negation is denoted by ~p, p

read ‘not p’. It follows from 2
T

this definition that if' p s true

AN 4

table is calle th table where true value is
denoted by T and false value is denoted by
E,

Conjunction .
Conjunction of two statements p and g is
denoted symbolically as pa g (p and g). A
conjunction is considered to be true only if
both statements are true. So, the truth table
of pagq isin table.

Table 2

P q Png

T T T

T F F

F i

F F FE \ r?ﬁ
Example 1:
(1) Lahore is the ¢ &\&u&;
Quetta is thm@m 09
(i) 4<5a

(1)2+2=3A6+6=10

{30 e =

CX éﬂ dJSJIIIlctI{m is false.

Clearly conjunction (i) and (i1) are true
whereas (iii) are false.

Disjunction
Disjunction of p a is symbolically
written 7 \( e disjunction

dered to be true when at least

OITE nf ﬂmstatements is true- It is false when
both of them are false.
The truth table is given as:

Table 3

vy
i

s I s T -]
|| s
-]

Example 2: 10 is a positive integer or 0 is a
rational number. Find truth value of his
disjunction. 09308004
Solution: Since the first statement is trua.
the disjunction is true.

Example 3: Tmmglﬂ can,
angles or L; plore is O-.?#--

have two right
al of Sind. Find

0 the statements being false,

Implication or conditional
A compound statement of the form if p then
g also written p implies g is called a
conditional or an implication. p is called
the antecedent or hypothesis and g is

 nstedt )




called the consequent or the conclusion.
A conditional is regarded as false tmly
the antecedent is true and ¢ “

false. In all other cases co ! i

considered to he tru is gwen
in table.

P q p—q

T T T

T F V.|

F i T

F F T
We attempt to clear the position with the
help of an example. Consider the

conditional;
If a person A lives at Lahore, then he lives
in Pakistan.
If the antecedent is false i.e., 4 does not live
in Lahore, all the same he may be living in

Pakistan. We have no reason to say th he
does not live in Pakistan. 1
We cannot, therefore,

conditional is false. So

true. Stmtlarl e antecedent
and conseque the conditional under
consideration are false, then is no

justification  for

statement,

quarrelling with the

~anozr
Aol
tp— g A g — p is shortly
P < g and is called the
biconditional or equivalence, It is read p iff
q (iff stands for “if and only if”")
We draw up its truth table,
From the table it appears that

P q s W s A B
¥ T T T T
i F F ) F
P T T F F
F F 5§ i T

p € g is true only when both statements p

and ¢ are true or both statements p and g are
false.

Conditionals relat ith a given
conditi |
1 ¢ statements and p — ¢ be

conditional, then
(1) g — pis called the converse of p — g
(ii) ~ p—3~gis called the inverse of
P4
(i1}~ g —~ pis called the contrapositive
of p—gq.

The truth values of these new conditionals are given below in table.

Table 6
| Given conditional | Converse | Inverse | Contra positive
Pl lq| P |~ Pq GFP |p—r~g| ~GqI~p
T|T F F T  § T f B
T -#4, B =T ¥ T T >
ST Coue
BTy | B T ] /ﬁ@ A\d |
3 N I (AN A
a\\ \t’;“r’ﬁ:@tl\{phlézrﬁ'“ ppears that
1) Any conditio ¢ itive to each other.
are equivalent any theorem may be Example 4: Prove that in any universe the

sroved by proving its contrapositive.
1) The converse and inverse are equivalent

empty set @ is a subset of any set A. 09308006
First Proof: Let U be the universal set

— 5 —




- consider the conditional:
Vel ,xe @ > xe 4

(1) The antecedent of this conditio (
false because no xe U, IS @
Hence the conditional 2
Second prmM .

Example 5: Construct the truth table of [(7 = ¢) A pland [(p— g) A p] = ¢ 1930808

itive

Solution: Desired truth table is given below:

cﬂndltlonai g m WI_.'E
xE A>3 xe¢
nsequent of this conditional is

tmn 'I’l-lerefnre, the conditional is true.
Hence in any universe the empty set @is
subset of any set A

p g | P29 | (po2gap | [(p=2gAprl—g

T T T T T

T K F F T

F T T F T

F F T F T
Mathematical Proof oy

Suppose Fayyaz is a student in Grade 9.
day, he arrived hume late dne: to [

suspect&d that Fayyaz {‘ 1€
schoo] and ins day elsewhere.
To address oncerns, his father asked,

“Tell me the truth, did you go to school
today? Fayyaz responded, saying, “Yes, I
did.” Still doubtful, his father asked, “What
proof do you have that you attended school?

To satisfy his father's concern, Fayyaz says .

that my classmate Ahmad went to school
with me and could confirm with him. But
his father was still not convinced by his
words. Now, how will he prove his father’s
claim that he went to school or not? To
prove his father’s claim, Fayyaz would need
to present -some evidence, like his
attendance for that day, which was recorded
in the school attendance register, or CCT‘V

footage from the school to prmre t

indeed present that day. mﬁ
Example 6: Prove

mathematical

(a) If x is an i ertheuxzmalsoan
odd integers.

(b) The sum of two odd numbers is even

240)

odd integer. Then by
odd integer, we can express

number gé:

x =2k+1 forsumemmgcrkez
=k + 1)’ =4 + 4k + 1
=22k +2k) + 1
=2m + 1, where m = 2k + 2k &

Thus, x* =2m+1 for someme Z '

Therefore x”is an odd integers,
definition of an odd integers.

Now x*

| Note:

If x is odd, then x can be expressed in the form:
x=2k+1 for some integer ke Z

o

Proof (b): Let x and y be od

by definitio @m@
o

dy=2n+ 1 for some integer

integers. Then
er, we cam

If.t 1s an even integer, then x can be exp --‘--'_
in the form:

x =2k for some integer ke Z




Thus, x+y =(2k+1D+2n+1D
=2k+2n+1+1

=2(k+n+1)=2m, nhere.l

S0, x+y=2m for ﬂ(}mE inte c@gm

Therefore x + ger, by

definition of an integer.

Example 7: Prove that for any two non-

empty sets Aand B, (AUB) =4 B
09308009

Proof: Let xe (AL.JB]’

€(A4UB)
x¢ Aand xg B

xe A and xe B
xe AnB

U U

I}

But xe (AU B)' is an arbitrary element

Therefore( 4 B]" ol 12 I

= ye A and ye g‘}”f’
= y&Ad

= yE(.&uB)

= _PE(AUB)'

Thus A NP ;(Auﬂ')r
“rom equations (1) and (2) we conclude that

F | ,..-B}J =ANnA
“ence proved
“ote:

* ¢t B is a subset of a set A if every element of
«t B is also an element of a set A.
“lzthematically, we write:

SCcAEVxeB =>xe A

—

Theorem, Conjucture an

Theorem: A theorem | %ﬁcal
s2ement that '\WE true based
= previously known facts. For example, the

“owing statements are theorem

I

be fal
q d 'SW@B
“ow suppose that ye A'n B‘C\;&%@&g& {l,

}k

SANDE

' Fundamentnl Theorem of
Arithmetic: Every integer greater than 1 -
can be uniquely expressed as a product of
prime numbers, up to the order of the
factors.

(iii) Fermat's Last Theorem: There are no
three positive integers a, b, ¢, n € N where n
> 2 that satisfy the equation " + 5" = ¢".
Conjecture: A conjecture is a mathematical
statement or hypothesis that is believed to
be true based on observations, but has not
yet been proved. In mathematics,
conjectures often serve as hypotheses, and if
a conjecture i$ proven to be true, it becomes
a theorem. Conversely, if evidence is found

that disproves it, the cnruecW shown to

Conjecture states

atement: Every even integer greater than
2 is a sum of two prime numbers.

Next, we are going to study the same
statement which is known as axiom.
Axioms: A mathematical statement which
we believe to be true without any evidence
or requiring any proof. In other words, these
statements are basic facts that form the
starting point for further ideas and are based
on everyday experiences. For example, the
following are the statements of axioms.
Axiom: Through a given point, there pass
infinitely many lines.

Euclid Axioms: A straight line can be
drawn between any two points.
Peano Axioms: Every na
successor, whichyi

r has a
ber.
» Two sets are
ev-have the same clements
Axiomm of Pﬁwer Set: For any set, there is a
set of all its subsets.
Postulate: An idea that is suggested or
accepted as a basic principle before a further
idea is formed or developed from it.
We are going to prove a theorem.




0)6\5 ;
Example 8: prove that AP it Ql %‘]@cﬂmtlm of fraction %§-=%_
where a, b, ¢ and
numbers. % (8 10 '},_J E
sol“ﬁ"“Wﬂ o [Commutative law of multiplication ab=ba}
| 1 )9
Il e [ N e S - ﬂd ——F—b [— _—
LHS e xbd “bd [mcf; b]
= %x 1+§xl [Multiplicative identity] =(ad +br:).f&- |
:gx(dxl}f.x[bxl] [Distributive property
b d) d b
[Multiplicative inverse] LHS. = (‘-"*'d +be) -
L d e b =g
SRy Laxo==i] LHS=RHS
ad c¢b Thus. & £=ad+br.:
“bd db b d  bd
<025\ cOT
- & Xy h "L"H b } AR 0

Online Lecture

Yuu Tube

Deductive Proof
Deductive reasoning is a way of drawing
conclusions from premises believed to be
true.

If the premises are true, then the conclusion
must also be true. For example: All humans
need to breathe to live. Ahmad is a human.
Therefore, Ahmad is also breathe to live.
Similarly in mathematics, deductive proof in
algebraic expression is a technique to show
the validity of mathematical stat

through a logical reasanmg based
rules, theorem, - axi

proven statemmts D

(x+1)Y + 7= ,r1+zr+3

Deductive Proof: L.H.S
(t1)"+7

(e+1) (x+1)+ 7
X1 (er) + 7 (X2 ="
X (et (e )47

| |

(" Right distribution
(" Left distribution |
xatxll+Eae+1 147

X x] xk @@
LRI
@wr 8 (- Left distribution law)
it +8 '

R.HS
= LHS=RHS |
Thus, (x+)*+7 = x*+2x+8. Hence proved




. Distributive law)

Example 10: Prove that 45*1' L 3@56@@@?@

oy justify each step.

il

Deductive Proof: L

—K ]5] (3x+1) (. Associative law)

3 = .(3x+1} (* Multiplicative inverse)
I—lsrx{#ﬁﬁm} = 3x+1=RHS (" Multiplicative identity)
o . 45x+15
vi-x{45x+15) [ o =lx a J Thus, 15 = 3x + | hence proved.
15 iy d

%x{l Sx3x+15x1)
(*.* Multiplicative identity)

Q.1

Choose the correct option.

' Which of the following expressions is:

09308013
often related to inductive masomng‘?

(a) Based on repealedo

Review Exercise 8

..--"'"'"1.(.}

(a) The stove is nﬂt b

fb} The
tn low heat
burning and not burning

e {:on_]uncttﬂn of two statements p and

(b) If and urnly,r if sta q is the true when: 09308017
(c) Statemt IS_progg (a) Both p and g are false
(d) Base digy Beners (b) Both p and q are true
') Which of ‘the fnllﬂwmg sentences (c) Only q is true
describe deductive reasoning? 9308014 (d) Only p is true
(a) General conclusions from a limited (vi)A conditional is regarded as false only
number of observations. when: 09308015
(b) Based on repeated experiments (a) Antecedent is true and consequent is
(c) Based on units of information that filoe
are accurate (b) Consequent is true and antecedent is
(d) Draw conclusion from well-known false
facts (c) Antecedent is true only
“/Which one of the following statements (d) Consequent is false only.
is true? 19308015 (vii) Cunnapnsiﬁw of q —»pIis: 09308019

'a) The set of integers in finite
'b) The sum of the interior angles of any
quadnlatcml is always 180°

(a)q = ~p

(cl
very mteger greater
um of two prime numbers™

(<) —E Q
) 7 ke \ri .
(d) A_H isosceles triangles [a] theorem (b) conjecture
:tnal'l.glﬂ-s. . o . (c) axiom (d) postulates
« 1 Which of ¢ statements is the

oest to represent the negation of the
statement “The stove is burning™?
09308016

(ix) The statement “A straight line can be
drawn between any two points” is:
09308021




(a) theorem (b) conjecture sum of the 1nE
(¢) axiom (d) logic o a Y \Y’)\ ﬁi k:h-nanglv: is 180°"is: mw
’\"{Z ( 0 a).converse (b) theorem |
@) M\J\SB\U» (c) axiom (d) conditional
N ﬁ \M\E Answers Key !
W i (alii|d|ii|le|iv]alv]|bp |
vi|a|fviil]e|viii|b|ix| e[ x [B

. Who is considered Father of formal
logic? 09308023
(a)  Aristotle (b) Alfred Noth
(c) Bertrand Russell (d) Kurt Godel

The conjunction of two statements p and
q is denoted by: 09308024
(a) PAg (b) pvq

(€) ~pr~q (d) ~pv ~ q
The disjunction of two statements PAp

q is denoted by:

(a) PAQ

(c)

~pAa=~q
4. The W E’egatlcrn:s of twu
stat p and q is denoted by: e9308026

7. The conjunctionp A q is True whenp

and q are: 19308028
(a) T.T (b) T,F
(¢) F.T (d) F,F
8. The dJSJum:tmn pvq is False when p
(a) T,T
\gﬁ@ﬁgﬁl and lt-—mare
e (a) negation (b) cuntrapos:nve

(c) converse (d) Inverse
10. Which of the following is the odd
number for ke N?

(a) k+1 (b) 2k
::;_f’;j_q fg; f:lq. (©) 2k+1 (d) 2k +2
If a= le of
5. The disjunction of negation of two TERER o tie Ak s
statements p and q is denoted by: 09308027 (a) axiom (b) postulate
(@) paq (b) pvg (c) theorem (d) proof
(€) ~pa~q (d) ~pv~q 12. The statement that has been proved tr
6. The negation of statement p is denoted based on previously known facts is: 3
by: 09308028 (a) axiom (b) postulate
(a) Ap (b) vp (c) theorem (d) proof
(€) ~p (d) -p
Answer Key 25\ 20 ﬁ‘@
| jal2 |a[3[b4]c]5fufe(E W4 (BT b]10]c]
11]al12]e “(Q‘E\UJU“U
Q.2  Write the con jl@e d ~p—q
contrnposiﬂita |' Y fnllnwlng_ Converse: q — ~ p
m“'ﬁﬁﬂﬂﬂ_ N Inverse: p — ~q
(i) ~p—q 09308035 Contra positive: ~q — p
Solution:
—r— — e — e { m ! ——— —
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o

(i) g—=p 09308036 (&h 0 09308041
r I: Q —" :
Snluﬁun. mﬁﬁﬂy@% ~M,,»Jp q pvq | paq |(pvgk>{p~p)
0 § T T T il
Cnnverse p W}K‘J\ﬂ T F T F F
Inverse: ~q — F T T F F
Contra positive: ~p — ~ q F F F F T
(li)~p—>~q 09308037 Q.4 Differentiate between a
Soluti Mathematical Statement and its proof
s and provide two examples. 019308042
T Solution
Converse: ~q— ~p A sentence or mathematical expression
Inverse: p — q which may be true or false but not both is
C PN called a statement. This ismn‘cctsdfaras
i - L el mathematics and other sciences
(iv) ~q—~p RSNiiE concerned. For mstan tement a =
can be e
Solution: o |1 \ ) mathemahml statement

Converse:~p—~q

Inverse: q — p

Contra positive:

Q.3 Write the

,@mw :

truth table of the

following (ii) The sum of the measures of the interior

(i) ~(pvq)vi~q) N angles of a triangle is 180°

Solution: (iii) The circumference of a circle with

radius r is 2mr.

P|Q|Pvq|~(pvd)| ~q [~(PvPIV(~Q) (iv) Q = R (The set of rational numbers is a

T A F F F _ subset of the set of real numbers).

T|F| T F T T Mathematical Proof

g E ;‘ ,E;, i _I;_ A proof is a step-by-step logical
_ explanatinn to establish 3%1& truth of a

;l;:*:;l]\“p) mathematicze 15 a detailed

unon: *--'."

S ('é—&@ ) edure which explains how
$ % _‘*Pl_i' ";l (’“ﬂ"ﬁ%ﬁ%\-’f‘ﬁw\)\u A the statement is true. The proof involves
T | F| F_ AP A S axioms, postulates theorems, and logical

]
F | TEE TN T F deductions.
F | BT [okal af F Exatriple
Proofinvolves the properties of parallel
{245 }

t ‘of information that is either
accurate or inaccurate.
Here, we discuss some examples of
mathematical statements are:

(i) For a non-zero real number x and
integers m and n, we have: x™.x" = x™"".




lines and alternate interior angles to show
that the sum of the three angles is18Q7. O
(1) Proof involves the
angles ona point on the

Q.5 What is tween an
axiom a 1? Provide examples

of each.

Solution:

A theorem is a mathematical statement that
has been proved true based on previously
known facts. For example, the following
statements are theorem:

(i) Theorem: The sum of the interior angles
of a quadrilateral is 360 degrees.

(ii) The  fundamental  Theorem  of
Arithmetic: Every integer greater than 1 can
be uniquely expressed as a product of prime
numbers up to the order of the factors:

An Axiom is a mathematical statement gat
we bchf.'w to be true without any &vide

Euclid Axioms: A s!raight line can be
drawn between any two points.

Q.6 What is the importance of logical
reasoning in mathematical proofs? Give

an example to illustrate your point.
09308043

Logic is a systematic method of reasoning
that enables one to interpret the meanings of
statements, examine their truth, and deduce
new information from existing facts. Logic
plays a  role in problem-solving and
decision-making,

We generally use logic in our dai

while engaging in pRthematicy
example, we often draw general 1

from a limited SErva
experien n gets a penicillin

mﬁ- eathhesmnufev&q

@@@m This way of

c[usmns is called induction.

[ '
fr\ uctive reasoning is helpful in natural

sciences, where we must depend upon |
repeated experiments or observations. In
fact greater part of our knowledge is based
on induction.

(i)  Statement: "The sum of two odd
numbers is always even." 09308044
Solution:

"The sum of two odd numbers is always |
even." |
Proof: If m and n be any two numbers then |
2m and 2n are even numbers. [multiple of 2]
2m + 1 and 2n+1 are odd numbers 1
[even+] =

Sum: (2n+l]+(2n+l)
= 2m+2n+

Q.7 Indicate each of the following
whether it is an axiom, conjecture, or
theorem, and explain your reasoning.

(i) "There is exactly one straight line
through any two points.” 09308045
Solution:

"Through any two points, there is exar:xly i
one straight line."

The statement is an Axiom.

Explanation

Take two points A and B in a plane.
Draw a line, passing through these points.

+——. —. >

gr@ other lines through the
ts A and B. you will get the sa

s0 it is our common observation that
through any two points, there is exactly one.
straight line”. The statement is self evidence-

injection once or twice and experiences a and there is no need to prove it
reaction soon afterward. He generalizes that mathematically.
= ———— — = % —_ e

s =




ii) "Every even number greater than 2
can be written as the sum of two prime
sumbers."
solution:
‘Every even number greater. tha
stitten as the sum @ “ -H N
The statement is conje
£xplanation
Tzke even numbers greater than2. Like, 4,
8. 8, 10;12....
$ =242, 6= 3+3, 8 =13+5, 10 =347,
21=5+7

“n the base of empirical evidence, it appears
= be true but this does not preclude the
~ossibility that cannot be expressed as the
«m of two primes. Since, there is need to
=ove the statement mathematically, so we
zn say that statement is not proved yet
=sthematical. So it is a conjecture.

ii) "The sum of the angles in a
wriangle is 180 degrees." 09308047

solution:
“The sum of the anglesmatn
gegrees.”

The stalement is 3

Ziplanation

The statement is the well known fact of
s=ometry which has been proved
=ethematical. So it is a geometrical
EOTCTIT.

A% Formulate
Proofs

For each of the following algebraic
ressions, prove that the LHS is equal
the RHS:

* Prove that (x — 4y +9=x"—8x+125
09308048

"

Simple  Deductive

ntiqn:
-4+ 9=x"—8x+25

r
= (x—4)+9

= (x)-2(x
= x'=8x+16+9
= x*—Rx+25

2@3\

L.ndmg by identity (m§i U{‘m@%

_.,ri'?"s_

LHS =R. = @@
@mﬁﬁg?}f 1)’ = “x

Snlulinn.

e+ 1= (x— 1) =4x
LHS =@+ ~(=1)
Using algebraic identities.
{a+h} = a*+2ab+b’
(a-b)’ = a’—2ab+b’

= [ (1) 2)(1)] = [ +(1)*-2(x)(1)]
= (¥ 41+2x) - (P +1-2x)
= f+f+21-31wf+2x
=2+ 2x
=4x
L.H.S =R.H.S. Hence (x+1)~(x~1)" = 4x

(iii) Prove that (x + 5)’ - {x—w
09308050

Solution: \(3 @
R

[(x)HSP 2 (5 -2(:)(5))
(x*+25+10x) —(x"+25-10x)
¥+25+10x—x"-25+10x

10x+10x

L.H.S =20x

LHS=RHS

Hence, (x+5)°~(x=5)" = 20x

1l

Q.9 Prove the following by justifying
each step.
4+16x _ 144dx
m 4 09308051
Solution:
_ 4+16x

S o)

LHS = %
JeT
(| 5 (i) - Multiplcative Identiy)

1
=g 4 (1+4x) (" Distributive law)
= 1(14+4x) (- Multiplicative inverse)

N —



= l+4x (" Multiplicative ldenuty)
LHS=RH.S E
4+E6x %@
Thus
ﬁ.x +1
(ﬂ)
19308052
Solution:
6:3'1-'18.7:: 2x
I*=9  x-3
6x° +18x
ST ey
6% x* + 6% 3x
ARy Factorization
6x(x+3)
T 3 Il_g) (i‘. Dlﬂtﬂb‘uhve IEW)
P DN 2x(x+3)
5 3" 23 “Factors of 6x”
_ Ix2x(x+3) %
(.r-!- 3)(x-3)
n+b){a—-b)

( 4 3)( x-3) (Multiplicative identity)

Sx+2x-10
[midterm breaking]

x(x+2)+5(x+2

xEx ~5)+2(x- 5;( * Distributive law
(x+2)(x+5)
(x=5)(x+2)
(x+2)(x+5)
(x+2)(x-5)

< (et2) x{EH5)
(e2) s

Wﬂ@@@

(** Distributive law)

(Commutative law)

]’:

ax—=

1
(x+2)

a

[ .

b

_ (*+5)  (Multiplicative inverse)

Solution:
Proof:
Given expression = 9x-+4
If an integer x is odd then it can be writte
as;

x=2k+] whereke Z

= _“""_31“ (2x) Put x = 2k+1in given expression
(x+3) 3 Ox +4 = 9(2k+1)+4
. (2) Multiplicative iden = 18kt9+4
L tity
< G e L
= +
"(le Mu]hphcamre inverse = 2(9%k+6)+1 -
=3 : Being multiple of 2 the term 2(9k+6)
= _2x  Multiplicative inverse clearly even. - i
x-3 9x +4=Even+ 1
LHS=RHS 9x +4=0dd +1=0dd]
Thus 6x"+18x 2x , hence proved H i ved integer X is o
3(.1'2— ) x+3 C\l' ;
x‘+? +1|l % ppose x is an integer. H‘xk
x’ % then 7x + 5 is even. 308
-3x- II! rrecﬁon) Solution:
Solution: Proof:
.rz+7.r+ Given expression = 7x+5
| 10




If an integer x is odd then it can be written
as:

x=2k+1 where ke Z \‘1
Put x=2k+1in given expressi % L
Tx+5=T(2k+1)+5 g}

= 14k+7+5

= 14k+12 w

= 2(7Tk+6)

7x+5 = Even (Multiple of 2)

Since k is an integer therefore 7k+6 is also

an integer and being a multiple of 2 the

result 2(7k+6) is even.

Hence it is proved that if an integer x is odd
the 7x+5 is an Even.

Q.12 Prove the following statement:

(a) If x is an odd integer then show that

X'~ 4x+ 6 is odd. 09308056
Proof:

Given expression =x" —4x + 6

If an integer x is odd then it can be written

as:
=2k+] where ke Z

Put x=2k+1in given express:
¥ —dx+6= (2k+]} —4(
= (%gﬂ%ﬁﬂa k—4+6
~Bk+2
=4k 4k+2+1
= 202K —2k+1)+1
Being multiple of 2 the expression
2(2k* - 2k+1) is an even for any integer k.
x*—4x + 6= Even +1

Since adding 1 to even number forms Odd
n r so,

*—4x+ 6=0dd :

Hence proved if x is an odd integer then

v~ 4x + 6 is odd.

(b) If x is an even integer then show that
¥* + 2x + 4 is even. 09308057
Proof:

Given expression =x° + 2 + 4

If an integer x is odd then it c:mhewntt-
a5

=2k where ke Z

Put x=2k in gwan expre % K\J
X~ + 25 4={2k

-4+4k+4

e

Hence, (ANE a

Bein
even fm- any 1nteger k.
D +4=Even

Hence proved if x is an even integer then .tz
+ 2x + 4 is even.
Q.13 Prove that for any two non-empty

setAand B, (ANB) = A UB'.  ooosess
Solution:

Proof: _

Let xe (AnB)

= x&(AnB)

= xgAorxg B

= xeA or B

= X& {AuB )

But xe (AnB) is an arhltrary elt-.mant
Therefore (AnB)c (A'wB')
Lety e (A'UB')

= yeA or

> ye ﬁéﬁé@m

= (AUB) ¢ (AnB) ........(JH)
From cquatmn (1) and (i) we cnnctude that
(ANB)=A'UB.

Q|2

Hence proved

Alternate Method:

(A B) =AUB

The logical form of the theorem is:
~(pAgQ) = ~pv~q

P19 |~p|~g|(pAg)|~(pAg) | ~pv~q
i A T F F
TIFIFI|T F I T
BT 1T E F T i 3
PIERITI|T F i, 2t

From the last two columns of the truth table
we observe that ~(paq) = -~

me positive real

0 x < y'them x< y. 09308059
tion:
x’-r:y‘then x<y
2<y

Given that x > 0, y > 0 square is defined for
positive numbers.

= 22K3+2k+2)

= VP <y

(209]



> Ir=X

Q.15 The sum of the in
Solution:
triangle is 180°

Given: A \N

To prove
msA+msLB+m £C = 180°
Construction

Fassmg through W

IAC

R&@%@@W@ s

Sum of st. Line angles

mZ1+mZA ... (ii) Alternate angles are equal.
m£2 =mZABC ......(iii) From figure

ms3 =msC ......(iv) Alternate angles are equal.
Now (i) can be written as

mZA + mZABC+ mzC = 180°

From (i), (ii), (iii) and (iv)

mZA + mZB+ mZC = 180°

mZLABC = m/ZB

Hence, the sum of the interior angles of a a triangle is 180°,

Q.16 Ifa,handcmnnmmrenl
numbers prove that:
¢

2L ad= be
B e
Solution:

@(&@( 0

By associative property

o

a(1yd = c(1)b (Multiplicative inverse)



ad=ch
ad = bc
Again,

ad =bc

Multiplicative identity

;;\;;1@\& e

| ol |
Multiplying B.S by | —.—
piying Y[b dJ

4
bd

(s

11

ft)

b'd

By associative property.

frmol

aanor

@O@

(Associative property)

acx . —-

E
bd
LHS=RHS

- St g8
b b b

Solution:

a c¢_a+e

b b b

LHS =245
b b

(Multiplication rule)

atce

LHS = ax x cx— {Multlplmatwe rule)

Sy

LHS —ff—“

t distributive

property)
(Multiplication rule)

LHS= RHS



