
 
Part II PROVING CONDITIONAL STATEMENTS

CH 4 DIRECT Proof

4.1 THEOREMS

DEI THEOREM IS MATHEMATICAL STATEMENT THAT CANBE HASBEENVERIFIED ASTRUE
PROOF IS Written VENFKNION ARGUMENT SHOWING THAT THEOREM IS UNQUESTIONABLY Tut
DEFINITION IS EXACT UNAMBIGUOUS EXPLANATION OF MEANINGOF WORDORPHRASE

THEOREM

MMA Proposition coronary

ALLTHEOREMS

4.2 DEFWITIONS

Q HowDo You know 12 s

12 52 O

7 13

NOT DEFINITIONS ARE BICONDITIONAL E EVEN WHEN PHRASED OTHERWISE

6118 3410

e.g Divisors of 42 Jacek a 428 81,2 3 6,7 14,21 41
15253 657,44 21 41

ex What AreTheDivisors of O K

FACT EVERYNATURALNUMBER GREATERTHAN 1 HAS A UNIQUE FACTORIZATION INTOPRMES



Assume a b not BothO

GCD0,51 5

I I

Cg Given 5 17 17 3.5 2
5 0.17 5

10 215
0 5117

4.3 Direct Proof

If P is True Q must BeTRUE

y

BEGINNING

en

Look Definitions
STANDARDMAH ETC

ex Theorem THEPRODUCTOFTWOODD INTEGERS IS ODD

START

pj Def f
AssumeX YEX Aneooo
BYDef X 2atl y 2b 1 Forsome a bek

DIRECT THEN
Xy 2ati 26 1 4ab that 2b 1 2 Zab at b 1

SET c Lab a tb
ThenXy 20 1Iff Therefore Xy is ODD A



EX COROLLARY IF X IS AN ODD INTEGER THEN X is ODD

Proof Since X X X is THE Productof Two ODD Integers
Thisfollows IMMEDIATELY FROM THEPREVIOUSTHEOREM

a

ex

STRATEGY To SHOW M N SHOW MEN
Nem

ex

Proof Assume a b c e IN
a melon tea cb n c

That yenm Tautbravelly
Em an bv

Taken
i I M IS A MULTIPLEOF aEb
ByDef LCM aib Edm i n is Pos mud of ca cbP

him o m

i men n nem man
a



ex

Proof Assume XEY
THEN X y E O

WE VTIVE VT so STREGY
Rewrite EQ's INEQUALITIES

F.Ypef To DEVELOP IDEA For ProofIP
i VT VT so
Titus VIE VT a

ex

ex

Proof ASSUME R IS ANODD INTEGER
BYDEFINITION N 2K 1 ForSOME KEK
Since 2ktI K 2ktI K Kt1 Z K
Therefore n a b with b Kek a Kt lek

m



4.4 USINGCASES

ex

Proof AssumeXYER HAVESAMEPARITY

CASE1 XY Both EVEN
THEN X La y 2b a bek

THEN Xty Lat 2b 2 atb 2C WITH CELL
i Xty IS EVEN

CASE2 Xy BAH ODD THEN X Latl y 2b I a bek
Then Xty Za I 2b I 2 at b 1 2C catbtle
i Xty IS EVEN

THUS IN EITHER CASE Xty is Even
a

TYPICALCASES Pos NEG O EMPTYSG NONEMPTYSET

T EVEN ODD ABSVALUE I L 71

554.5SIMILARCASES

ex

Proof Assume
XYEZ Have opposite PANTY

WL O G Without Loss of Generality LG X La y 2b I a bell

Then
Xy Za 2b 1 2 a 2bti 2C with C a 2b ti EZ

THEREFORE

Xy IS EVEN My


