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EXercise
(a) Theorem. Tre sSum o¢ 4wo oceld pnumbers 1§ even,
Proot.

AssumMe n is an odd  numizer
—.Then, by dehnivon, n = 26t for some KE€Z.

So. n+tn is equvalent to (‘L\(-"\)*'(Z!ﬂ*\).

(er 1) (zer )= 2(2k+1) |

2(2v*1)= 2L where L= 2k«

So, nrn=12¢

So, by defimtion | n+n is even.

So, if n g odd, Hae sum of twos odd numioers
n ond n 1§ evin, Ll

(b)) Theorem. The product of hwo odel numbere js odd,
Proot,

Assunte vi ic an odd  num ber, N
Then, oy definion, n=2k+\ for core kLEZ
So, huin = (kA 20+1),

(Zeri)(2erl)= Upd+ up +|

M * e v 1= 2 (2ur+2k) +)|

2(zml~z\c)+l = 228 unen L= 2pr+2p

So, nmin=2L%|

S0, by debmtion. e product of nn 1s odd,

Se, ¥ wn & an odd WAvber, the product of

Ywe  odd homberS w and n i€ al<o pdd, D




CXOSe D

(a) Theorem, \f n 18 an_even number, n* s diviciole

btj i
Proc .

ley n be an even number.

Then, by defiakion, n=2k for Some k&ZZ,
So. n*® fap)"

(k)= Ye* ana Y| uk?

Togvefove, Wl n?

(b) Theorem. If n IS an odd nuwmber, Hen n?-|

i< dwiilole bj%.
Pvooé

Lt n ke an odd numker

Tren, by defintHon, n=2kt]l r some k €27

So, n*=l = (2er)* -\

(2e*1)* =1 = 4 + Y+l =)

MEEA M=) = Y+ Y

Yt ruie = Y (k*ri)

A(k2Tk) = YL when £=2k*+ 20

ey
Since n*-l 2 ML and 4| UL then Y| (n*-1),




=xercise 2

(0\) Tweerem, € a)b and alc ., Hun al (i9+C) when
a, b, ¢ € ZZ.

Proot,

Wt o b ¢ €EZ and ¥ar alb ond afc.

Then \r;,lj de{mmon, b=l where LE€Z .
Then, loy definhion, c=at whevt t €77,

So, bte = altat

al+at=o(l+t)

o) wfd+i)

Tweretore, a| (bte) O

(b)  Theorem. If a|b then a]on for any neZ.

Pvoof
Wt a, b, n be mntegers, ond alb.
E)Lj dxefim*iohj b=l whre ¢ E€EZ
Twn, np = n:ac
nc-a= Lo wnen L= npn-C
So, no = La
Twen, by definiion, a|nb, [

bl = |
-
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- Exgecise A
) 5y BOT), )15 5(2)0 3 E S mh Y, 45

2) 3 %2, =1, O 140253, 4 6, b, 1%

V) $-T4, 5 q¢ = §-2, 3¢

1) .OY,C_S\YW(O)=\T)\ Wn YE€Z 52...-7:, -2:-I, D.\ 2, ’;,,.,2)

M) |2x)eb 2 -1 exey Sz-zo, =15 -10, =50, & 10, {5, zo% .

EXercise B ,
1) §2ntnez, n>0f

%) $4n*t neZ , n=03
W) § % nbl%
27) $EntneZy

CYyeycise

29) 1§ 93, §293% 8¢1= |3
22) |53 4048, o, b,iué%_li?w | 2|

)| e R (08130, 2,3, 4,5, 6, 1,8,4 %] |4

yb)\ixem " by LLD%F li\\l. g| w\%\ T \u\\



1-B0OP CUnaptex M
Pabem 5 Theorem, (€ Ky €Z and XIS een, then
LSRN algs even,
Pvoot,

et X be an tven IntCger, and v e ..
Then by definion, % = 2k fov Some LEZL.
So, Xy = 2ky
2ky = Zm whtre m=\¢\j
Co, 'y definifion, m 1s an even inieger,
So, Xy IS _an even Integer (]

Problen 1. Theoremn. If a,b €Z ondk a|b, tnen a*|b*.
Proof,
Wwr a, b €7 ond all.
By definition, b=al whet £ €7
Then, b*= a*L°
b= aty where y=4L°
So, oy debrtion a*|b*. |

Prabem 14 Theorem, f n€Z, then Sn*t3nt 7 i odd.
pyoof,
s w €72
Consider two cases:
Casel s letr n be vdd,

\?;3 dehinhon, n=> 2k+*| for sommC L EZ .
Then, B>+ 3n+7 = 5(2et) +2(2k+1)+]
Bzkte|)"+2(2kt()*T= 20L* T 20kt * |5
20k +2bl ¥IG > 2(IDk*+ 31T T
2(I02+1Z2 + 1) 1L S 2m*+ 1 wunen m=10E™* 13e ]
2y definen, BA*t3n*Tl 15 odd when v odd,

‘:"("f'\



Cose 2% Letr n ke even
F&\j definfion, N=2k where o Z.
Then, bn+ 2n+ = 5(2k)* + 3(2k)tT
H(2e)* t 2|2+ 1= 20+ bk +17
20Kzt bk +1 = 2(10k+2k*+2) T
2(1ok*+ 2k *2)+ = 2m*| whert m=10k*+3kt%
S0, by definition, Sn*t2n*+7 i< edd when his even.

Becaute n may ohly e fivher odd. or even, .
then En*tan*t1 is odd for all n€Z,
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