
 

Lecture 4
why Implications are important

many Math theorems can be stated in IF THEN form
EI prove that the sum of two even integersis even

IF x and y are even integessTHEN X t y is an even integer

PROOF Let X y be even RECALL
The sum of twoWat Xty is even integers is an integer

Xy by for some X is odd X 2kt l
ki ka Ek X is even 21 2 be

Xty 2k 2k
FORSOME K

2 kit biz
bus

2h3

E prove the sum of two odd integersis even



Contrapositive
uvegation ofP Q
conclusion leads toQ TP negation of hypothesis

ex P Today is Wednesday
Q we have a class today

p Q If today is wedwe have a class today
P Q If we don't have a class today

today is not Wednesday

Truth Table
P Q P Q T Q n P Q IP
T T T F F T

F T T F T T
T F F T F F
F F T T T T

FACT P Q Et Q p
Clagicallyequivalent

contrapositive once a theorem is proven
there is no need to prove its contrapositive



Pythagorean theorem says c
IF a triangle has a rightangle b
THEN a2tb2 a

Clonttapositive Lf a 2 62 ca

n.GE athyeetriangle
does not have a

Sometimes it's easier to prove the contrapositiveof a theorem
EI Let be an integer prove that if X2 is

even then is even

prove contrapositive If X is odd
then X 2 is odd

x is odd so x 2kt I
X 2kt D2

Eze Etta's I

4k't 4kt l
Q bit 2k I
2 wring I

ODD



Converse
p Q
Q sp

ex P Today is Wednesday
Q we have a class todayP if we have a class todayTHEN today is Wednesday CFALSEInverse

p Q
7 P s Q

ex P Today is Wednesday
Q we have a class today

7P 7Q If today is not WednesdayTHEN we don't have a class today
Truth Table

Ease

P Q P Q Q P T P Q P 7 Q
T T T T F F T
FT T F THE F
TAE F T F T T
F F T T T T T

P s Q is the
contrapositive ofQ P rP 7Q p Q



Biconditional IF ANDONLY IF

P Q goes both ways
Truth Table
P Q Pe Q
T T T
F T F
T F F
F F T


