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1. rde down the netaa'l?ion of the 'Followima statements:
&) ¥Yevo , F 820, |x-1<s = |K-1|<e.
) Yeyo ¥xeR, Tnez, [x-n|<et
€) Let « be on inutional humber, i-e. e R\ Q.
Veyo, YxeR, TImneZ, |x—m-nx|<e&.
@ YacZ, ¥ beZ”, there i a unique
par  (4,r) of in{-eﬁers such that T
a=bﬂ,-|-r‘ ond o<r<b.
(Uou ore nit ollowed 1o use ﬂ )
Solion. T--¥--P  is simlar {5 & coinning_game - So its ntﬁar‘:nbn 5 & losing game

te. Y -3 P And vice verson.
@ Los‘mz gome r~~p> wl'nnin% gome
Feyo, Yoo, JxeR, |%X-1|< 8§ A l'xz-:l.] 2E -
(b) Losing game ~~D Cainning gome
Jeyo, JxeR, ¥YneZ, |x-n|> &.
(C) Losing game > Cdinning game

3 ey, 3xeR, Y mneZ, \‘X—m-no(\ze.




(c) (3! aeA, Tw) =(AoeA, P@) V(30 ,0,eA, 8o, AV@) A Tey)
= (Nae A, "Pey) v (3&, 0,€A, O F04, A 'P(o\p APla,)
( unigueness fals & either no eleents so\Jnsﬁé P or ab lest
too elemerts 30\“71‘5‘?‘;) 2.)
JaeZ, 3 L€Z7°,‘SV1,P€Z, a#bair ¥ re vbr)

V(3‘1.,r 14 5eZ, G N#E,0n) A
a=bq+ A esni<bA

a=byir, A °<G<5-)]

- - — — — — —

2 . @) ?rove. or o|as1>mve, H'XQTR Vne‘R 8 > 2015-.-9(
b) Trove or dlSPrDVC: JxeR, VyeR, % > 2015 4%
@) Bove  or clis?mve: ‘v‘a>o,3NeZ>°, n2N é%(&-
(For‘ ‘Par‘k Ce), ‘dou are Ovuaweo( + Wse ‘H\e -?ou,oa)[naz

VYaeR, IneZ, x<n-)

SOluJﬂ‘on . Tor an\& 'r'unc{ﬂbn {:R—P R,

IxeR, VyeR, +op>x
is True rf' C«AOn\S ﬂ12 -?‘ has o locoer bounA, ‘e -

3m:]>k of -?- s above o line ?omlld Yo Yhe x-axis-

@ Twe . %= - 2016 cworks :

Vge?, Yz 2o ) -1=2015-2016




b) Talse . we nave 10 SN ue neaomon noias

¥xeR ,TyeR , y°< 2015+
’i(?ce‘R., let ‘a=’;§2015+x , Then ‘jsz 2015 +% -

(C\_E%- ( dou are essuﬂ:mlké ?mvma Yht  lim dooo _,

n—poo N

n 8enem|., we soy lifm O.n=l_ A3
n—yco

Vevo, INez, n2 N=+ |la-L|<e-
In Plain English , T soys:
Yor any €30, Tor large eraigh 1 (cle?ending on €),
0, gets e — close to L)
Ve>o, we need to find Nez  sudh thet
ny N o=+ deco o e

Tor n>N>1 we have .@hﬂlgi.;:(o..%of'\:\‘s

i

enougl\ to Find Nez2 such that i’;‘so < €.

So on |‘rfk3er N> dooo s a 300& chace . And
[

bg hint we know there s such t'rr'xaer-

o~

— — — | — — | — | — — — | — —— — — — c—

3. Prove that  lim 'X3 =3.

xX—» 2
frort. We hae to Prove:  VEve, TS0, o<ix-2i< § = Ioc-g|<e -

\‘X3-%| = \9(—2\\9<z+29(+4\ < & l'><2+29<-t-4|-l @



X% = Ix-21 |5+ 2% +4 < 8 |Xwox+4| @
P 8<i, then Ix2(<1 = 1<%X<3

= o -<9(2+ 2 ++5_‘1+®(3)-1—/-|-
-4 @
@,@ = |%-81< 19 &

¥ $< E/H , then \f)(s_s'l S& as ae coished -
Hence 8 = min ?li, 8/1‘13 5 a fﬂocd choice -

— — — — | — —
— — — — —

4. Prove that
¥ ne Z_7i, ((;ﬁ me Z, 1<m<in A m|n)=}~ N is prime.
Proct.  First nobice that
AmeZ, i<m<{n A m|n says  tht

the interval  (1,dn] has wo  divisie of n.

Niso here
| g_——»- d (S ﬁﬂ?zé B,
o'f ‘ﬁ J ?
C ,In n

c‘n’w'sor
Free
r‘eﬁto'n
Eqivalently, (m|n A i<m)= Ja<m . &
Now we erceeA 50&3 COn‘\Tl’o\c\l'Ci'bn . Ie. e oSsume 'Hre,

necaorl;wn kalcls Omc\ we l’Eﬁ.cl'\ -l:o o cOrr‘:mch-lmon




Netaa\'l:'lb'n:
>1
3neZ , @ holds A n is NoT ?r-ime,-

n s NOT rire =% Tkhe Z such that
<k k, A n=k.k, &E»
= A<k sk, A k0 Akln
(by @) =+ Vn<hk A<k,
= Vn-{n <k &,
O’}j &») = h<n ohehisa conbradiction.

— — — — — — — — —

TThe last problem s related to  skve R} Erabostheres. This is on
afective methol to Find oll the primes < X
T A

B [ s NT Cossed oub,

cross out all the mubples of i slnrbfng%wn 24.
The mmﬁhing numbers  ove ol the prines <X -
Tor instonce to Find all the rimes < doo, i is erough
t crmss out (nonbrivial) multiples o 2,3,5,7 .

i BE Ba B




U e W VA }Ag L8N [N § N L | N

Ho 22 25 % K x K X 2%
S A P AW R KB K KW
47 48 U3 ¥ 35 M WK M
B % B8 5% BB K O B %
6 &R W & & & 67 8 ® X
WY Ty K R K KK MW
33 %3 W B ¥ W K K
HHE 99 ¥ K K 97 ¥ R %



