- Rw) S‘.o\iwhbm‘s;

Dvovolem \.

‘VY\EZZ, %15 et &2 b3 |y odd.
Eﬂ’.‘.’&- R«yh ¢ ?fwe % evtn = Hx+3 odd.
Let XeZ e evtn. TThn, b») dfn of evem,
AKETZ Suh et x =2
Then, Gxt3 = 5(7E)+3 = lok+3 = 2(5kH)+.
Tavws, FLEZ Wrd 5 x+T = 2L%1, So Lx+3 & odd. v

Now, we prove Ev+3 odd = X even,
G*j f of odd, Hx&3 = 2kt] b Somu ke Z.
= bx = 2¥-2
Aoume B Yo sake & cotyadidrn that X 44 is odd.
Thew IMmeZ : X=2m+)
= b (Im+) =2k
= lom+ 4+ =22

| > 2UsmeD)+! =201,
Anen  Hais nwn bey P oS both evtn and odd, o contradichan

7.

Thwd X wwst be evin. .

R e e




:

(. ¥xel, 3361 , ¥tW<4 0.

Proot. Let x pe any initgev. We Show hat vt is an

‘w\-kgev to Sach Juat X+Y<oO.

\'9' X(O) C‘ﬂsidtlf \0=0. TWIO %_\-g: )k"\’O::

oS jeeded -
W xz0, Consider Y= —%-1.Then,

K &0

EY) F L% =-) <0 , S wuded.

Tws in ot cases thert XIS a0 Y Such Hhat x+Yy<0 - 0.

(Note: the Lirst case acr’m{/j finy nooded hert. hhy not7.)

(). We prow thar Yt wegation of duu Shakmert 15 e

(I eZ HyeL ¥+Y4©)
& YxeZ Fye xtYzo.

Prock. Let x B any inieger.
Considey \9='X~ Then X-\'v:O

Z 0
) AS

neded. [,



Problem 3. Le¥ &b W (vmtona) avd v be vational .

e S—

(). oxYV must be iv/otioral.
ref .
FsoC a+v s votional.

T ayy = B3 & MMEL o YT
Thn o= M -_g_b _ MB WP g4 wg-np €Z and
"4 hq, ¢,
o o is yatoval. %
ThaS oty wmust be imatoval. D.
(b) a+b can be yuhonal.
Exomple: a={7, b=-{7. atrb =0, whidh s roahsnal.

Poot dhat -J7 & ivutional :
Arsoc -§2= 2 & wmnel. Then (7= "'::‘;" is vahwal. 4
Thus  — Z i wyateval . O . ‘

(C) ar can be rational: consider r=0. Then ar=0, which is rational.

!
i
l
|
\

) ab can be vatbnal.
P_(oif’- Consider a=JZ, v=IZ. Tn ab=2, Mich is €@
0.
) 2 can bl vetonal.
Pool. Considwwy =z 0, o= §72.
Then quOﬁf:Oé@. a.


Gabriel Chuang

Gabriel Chuang
ar can be rational: consider r=0. Then ar=0, which is rational. 


() (powss). o° Can be vattandl.

Pog- J o0 Wonal Wk a® iy vatimal.

Prook. We do casework on whefey 7% 4 |, ]

Case . \& 2% & yatwnal | Hatn et azb={Z, and

)

we wav an QKO\\MP\E.

Cose 2. 1p {377 i Woakonal, Han (et o= 4
b=z

Thin b _ @\ “
a” = (I'E 1) = {2 = 2, whidh i vatwmal.

v both caves, et i an Example o} patwmal a,b  with
a® € @, 05 degved.

—

Mot Hais ?N°£’ s What W (all “pon- conshuche” — + doesnd
o\c’md\n «3:« O Con (WK instantt of *,b, 5 )‘us-l- shows +hqt

Suth  an instante  wust exist.



Provlem L.
it nelN, ten T XE€Z suhn har  ne x*£om.
Proof. et w e any wauial nimoer.

Ley & ve e symallst natwial namber when tzn.
(Not? Hot dwis ¥ vaust exist) Sinte Hrt alt wany possible

PEN win 220, wluding af kst 30, g=nvl, p=ned, -,

let K e ¥ smalest sudh 2.)

We wtd 4o shan that K2 <20,
e Stne kot W swallat patwal B oweh 220,
W vow that (k-l)zcn,so (k=) 241 2n. (¥)

Than, \47’ £ \¢1+ Lk"Z)l Sinw 64'2)2 20 'po/anj Kk
= 2((k-D*1)  veoviangjinoy

¢ 2n btj () .
Taws 2420 o5 needed. 0.

Nek : The midde it ot Haig beo?’ IS o bt opaque , st t2 ma
Sevice, i¥'s pecawse our ratth work Wes dore “oft screen
B diferent ur equivalort way would R A0 Say, fom (¥) Hoat
A len)y ) €20 Now weward k%€ 2((k+)’rl)
e e 2KTa -hpry
&S 042 (v -2)2,
Thus
k22 2P £ 20,




Ko prioks G 1.
Pop. Nvel, Ixe N et e ¥2¢ 2.
Prot 1. (by induchon)

Dogt caxtsr M=l Tn x=t woly: o229
N=7. “Tn X=T woks: ¢ 9%ey. /

Ndockon SKP. Lox 22, Msae K suon Hat

we XEZn. Smu y2?, w2z,

Wonk o show: 3360\‘ Such Hhat \+V\£-tj".e’2(n+:).
(D W xE2nxl, den yox waks:

2
Nt 2 X and (e, (oy IH)

¢ 2(vnel). V

@ end, am 2, (by 1H), fen =0,

“Then \3—-x+n Woylks :
M+ .‘;\Jf‘ E .‘-‘jq' SWU X’en
& @y e )t
&S e

!
NOTIA i )

> 0elx  whidh § T pHnety X Z2.
ndy YPe20ne) € aler| £ 2xta?

& 0 & X-2x+)
G o0& (x-l )1 whith & alfo twe
Whentvey X 27.

WS vy ondmchon He clam © 4we Ry all n € N
.



?Loog'(,“z,.om eyPNSS'\)M Hr K (n ‘RWWS T nw).

Lt X b e ey DD 5 ot okl (et 5, Fex< i

W Nad b show e e gn
S e WMex | %S ceaw Mar  pex?
To show 2 2n:

(B

X" ¢ (W +) (i deth o %)
=N+ Uinty

W\‘U\ Vij/q ) In f% and \é!\-';‘, So s S

¢ WY h
W+ 1(1)1—3- =2v, 05 neded .

Wer  heq, W wameally s exampls & -

n | % 2y

\ i T

2z 2 4

3 2 b

Y 2 B

S ) lo

(A 3 12

3 3 14

513w U

|
|
|
1
j
|
I
|



Prool ¥73.
To swow IXE N Wt wnEx
Sww  AXEN et 15 2y ¢S,

® @£t Tt (Bonm
Nobu Hhot S an X 1o 3mvam+¢eo{ to exint

i§ (7 -DNin 2l [sme Harts always an mk,acr
ottween A ami Ay) gor omy Aem),

(\ﬁ - 2] wWnevy V\Z(;;:'_T)-— Z.Ll\'-m.?.'.
= 5.91.--
90 e only W vawally ¢ WW

b n=\ k5
W X | 2w
K \ 7
;| 7 Y
3 1 L
4y (T | 3
s 3 L wo o Tws @ ks &alln. 0



