Section 1.7

1. Use a direct proof to show that the sum of two odd inte-
gers 1s even.

M* st a.b be two odd Tvr@agc. We wmay assume_ Kuat™
0= 20tl and b= 2t whree N are \-—V\'%&rs
Thon  ath =(20+()+(2nt)
= on4amt2 = 2 (nHntl)
S, otb s o poduk o two and on Ugap rtintl,
thun  ath s an e Winben

2. Use a direct proof to show that the sum of two even inte-
gers 1s even.

Dol L5t a.b be two even MBI . We may ascuma_ Sk
0= 21\ and b= 2n  whwe N0 are \T/\'%@rs
Than ath = 2nt2m
= 2 ( tim)
S, ot 74 o podut o Two and an Fyr%q,w ntm
Tun  ath s on e Winben
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3. Show that the square of an even number 1s an even num-
ber using a direct proof.

Bf’fﬁ'- Lot o be aneven number , weway assumi_ \Mive
Q=21 whwe W TS an Tintgar
Thon o= (2hY= 40" = 2(a1")
S o is & prdutt o tuo and an e 217
om0 (s o evaun nuwber



4. Show that the additive inverse, or negative, of an even
number is an even number using a direct proof.
%'- st o be aneven number , weway assumi_ v
A=2N e L €S an Tvxfngﬂ.w.
Than thae mga*(m of-0_, dwste. 0, 1s —2h
Qe —0. 15 & Prw\w(‘ - Gwo ard. an FMW =)
o —a s o evean wumber

9. Use a proof by contradiction to prove that the sum of an
irrational number and a rational number 1s irrational.
_P_@g‘f To prote his Theotem b)/ corrtradichion , We, assume ‘»Q,'Mf
-a/&guyy\uk on akomal number and o yiktonal wambers s rcdﬁmdl

Lt = % be o kil number with b *0, and S Ts ahfrrajmq( i bt

We have <p= % whizh s also on ridtiimal number with d£0
St 1% §:d£ thn we hae

Wieh 7s also o rakima| mumber with db¥0. =2 1> s rekinal.
Ho\,\}e)\kf ; (S 3?00«\ as an rrr(IAL('dM‘ number and 't‘MWQ ~ a

crcdictin s S c@nwst b bsth yitival awd Grifiaral

ﬂ\e&{'ﬂej o asswplion s false. qM
mguw\rrkak\ akoral number and o rﬂ?om\ number™ TS Frr«ﬂh?m(.



10. Use a direct proof to show that the product of two rational
numbers 1s rational.

ﬂ’@i‘-: lst ', 5 be o \Fﬂ‘?mal numbers . we. have

=2 ad s=g With b0, do,

Thon PSZ%'%: i\—i = rc&m\a[ wish bd £0.

Thodne | tha. produdt of =t FCJ\TOM‘ numbers (s R&TM(.

11. Prove or disprove that the product of two irrational num-

bers 1s irrational. ‘
We can d?spmve thiz by p}’bURXl% N Coumfafexq\mplz y

ng( o= .b={g be tw Trkmnal numbers.

Thon we e &b= == {T=¢ whith s o riotinal number
and 7 meanc that "t produdk oy Fwo Tiakioal numbers TS riakjoue]
s het True.

12. Prove or disprove that the product of a nonzero rational
number and an 1rrational number 1s irrational.
P_@{‘f To prove, #his theorem b}/ COV\TmATcVOV\) We, ossume fak
i produh Bﬁay\ viftoral vumber and a i y@ATonal nuwbers Ts  vkionsl

laﬁ%wamwmeM¢mem%mmwM

We have [-p= % wheh s also o itimal number wieth d0

St T S:dg S NQ‘AM; b
C ~ C

_c < Db~
STE T4 o da
uhidh 75 also m\k;“\q, umbe~ oith doF0, = S 1S rhimal
HW, ; (s 3?00/\ as an ITTJTJV\Q‘ number QV\O\ _tm ~ a



crcdictin s, S @nwst babsth yatival awd Grifional,

Therdsre,  H_ asswphion is false. and|
mpmdtdﬁﬁm\ Trvakonal number and a o yviktonal number s rtakional.

17. Use a proof by contraposition to show that if x +y > 2,
where x and y are real numbers, then x > 1 ory > 1.

Pt~ P 73

Toe ot o * ) den KL o g2 s

C xel and <l ton ﬁé’,<2/ Mhore X and 4 are real.
1% P

£ x<lad y<[ | We have

> XT% < Ity =>X“r% < l+g<|+\ =2

Crha, gﬁ(

X <)
Thehre, X<\ and 4<! mply  Kt4<L2.

18. Prove that if m and n are integers and mn is even, then m
is even or n is even. P &

M‘ The contmpostiion. 3% ) TfW IS el MM
s’ mis odd and n s 0:!%) twinh IS oo[afjpu/uum%%
I}C m (s 00(4 ard n TS odd  we have
m=2kt] and n=20t wee k Lae i,
Than, M-h= @fﬂ ) (z,Qﬂ) — ok 22k 20t |
=2 (ktktl) T
and T 1s o produzt ofs o ond an TnTgof V<38 add?ng, 1
Which Ts an odd namber
Thuchye, I bsth i are odd, tlen 1 % 0dd.




