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« Ia slu.r'l:.' zamu, 'Tlnunj says:

"
Lnrst. strucbwes  must contam

*
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\\raklb ordered subs'lwu{uus. S bailiisd)

1.9 Yoo Jr«u

Mh.u3 Poihb in the
Plare, you can aluays
-c.“s 6 Sef if P.hh ] ]
Conyiy r-vt.'ih_ The

more ponbs  you Oram, the larger the
Conuex Set yw ¢on he Sue & ‘F-hj



be TP cosp people gother st yoor
porty, youlll be able £ o) a  grovp of
10 people whe aie motval Frieads or
mutuad Stfq.Jguﬂ

(Note: towh Means somewhere in the range
798- 23550 accordng & Wik:pedia.)

ag 1"'. Complete |
gn n verkees denstel Ko is
the Jr.‘rk widh all P.“,L“ CJ,C.S
V()= Inl: f'ﬂ....,nj
E(0) - ii“‘;vjl u,vew(')}

Ks Ry .

or C,l' ve
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Thm  For 2ach M, N 21  there &usis

¢ Such that “ each way of ulcnhj
e @9es of 6K, wdh bl ond
leads to one of the follawny:

A st SsV¢) of M veriues,
in wheh all ub:s ore !D_I'_'_C_, or

A set SeV(e) of n verires,
in wheh all edqes ore '



Note: M Ths iy o thesrem whese

Stutemeat Contums mony  alternatng
Zuuh‘[nn

i mnzl ir __‘_{ colorngs i S=vi)

It con be confusng 4o keep track
OF what is So-hj on,
"tlplul Tig: Torn the Theorews b o
3”&!.., wrth  +wo Plujc,rs:
*the prover, whith moves ot J

P

(there eaxts) sheps, and

- the aJuu.wrm whith moves at y_.
(for a.ll) skeps.

IF e provec Com foe o o, the thewem
8 Provd.
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&‘: 9_9_1_- Raunsel -"\gdga &S o SM:

‘We wll be the prover.

- Becawse the fist zm'l’-'ﬁar is ¥,
our oi:rmlnf. qoss Lt

A. The o.:)vu.son, chootey ™M, N 21,
(£ "I pnk m:3 and n=3” —= Adversasy)
‘The nedt zmt:fiu s 3, seitis
ot turn do mae;

L. We cdhoese 1. We Pmbnbluj need

to P«.k r diﬂl‘hu'j’ MJ&, upen
how bhe ahusw’ selecked M and N

(tg‘. “Ok, then T Wil Pﬂr‘( C =6’--Puur)
3. Ovur u\cmmj chootes hew o color

the &)314 6’4 K‘)

(fv: " Ok, how ahet Thrs colormg?")



4 We chose an S with 3 verhws
Put ey Dhe desived prputy.

(e " Aml Pak S=12343. Because

al d&& Il)lhl\ MPG'\@ m S are
blue, we wn. " —-prver)

Rewmack: We hove Seen But if the

adversary prks wm=n=3, then We can
respond wth =6 and wn the qare:

" Amj f"'H'"j wils G Pcorlt. conbuing
3 mutual friends of 3 ot Shense *~

Thus, the Tesem i3 frve &e the case (mn)= (33)-



The Va2l 30 ¥ bhe/l—calorngs of
the edyes of Ke, 3 S=VK) swch that

Islzm and all @yes in S are blug o
- 18l=n and ol @q¢5 in S we |
EE: 83 inJud.ion.




: @
Bna Cawse: Ouwr Pm&.lm of Minmom Jige

are the puas ocdeced pairs (m0) where
m=\ or n=|.

Swppose the adversony picks (mn) owd
mel o n=l. We respnd by cheosing
r=1. Nde that no mater how the
o.dvusmf colors the ¢J34s af K.=i,
we con chme S to be the verte
in K,. Now, if m:1 the [Sl=1
and &ll edges in S are H___uc_' S0 We win,
Otherwise, 1 n=l, then ISI=1 aad

all edges in S are yellow, so wewn
in this case also



II\JUC"M ShE Su"m; the a:)lumy D,

picks (mn) witw m22L ad n22 .

Note that (m-1 n) «d (mn-1)
are Frobk.m nstances of swmaller size

Thecefore, bcj the inductve l:h thesis,
there exsis €, oM 3 that

Nom watter how the a)vusaf, coloss

Ke,, we can fmd S so That

18l = m-1 and «ll djt& in S are
blve ) or

ISl2n and all edyes in S are

Siﬁ;,‘fl5' bﬂ the inJud-we l’l;EﬂnGSt_S’
there &usts C, So Dat no maMter hew

The a)vuuty coloes Kfn we can fnd
a !_?_LDQ_ S.‘. Size M o¢ o y2ile S#S&t_n-l.



Se -cu, our a)mso.fj hes  picked (m,n) "
ond We have not r‘es,:.néc).

We are Now rtﬁ)3 + answer, we
CMSL. r —N f"' ‘l'rz_

Net, it 15 our aa)vc.rmq's tun to
Chose o colorng of K.

Now, it is cur tun to fad o blue S
of size m of a yelow S of stee n

let w be an arl»'tra.n’ vef'&!r‘ ond

defme
A =f¢vl wv I3 M}

f :Ev\uv isd_~}
Notk tha! edeec \Al!fl
of‘|1|2r‘1. (Othcruise, r:lAIa-l-._.l...]

f_ f.-l +f,-l &)
L +0, =)




;ontmdﬂs Pty (=141, .)
Suppese Lt tnat |Al2r,. The veres

contan

in A h a Copy of K,-. whirh oo
adversary hes alored.  Therefore we can

'pth S,.C.A so that
“18) = m-1 and aﬂdrs in J, are

‘?.'.‘E:,or

- |Se| =0 ws ol et)rs n S, are el

In the fist Cale, Wwe o checte S=5 viul

anwd we wn 'Mmu. S hes Size m ond B
blue Tn the Secomd Case, we Chase S$=S,

and We wM beaave S has Size n ond ©

WCMW., if ‘ ’ 2 (z ) then We can f.;.J
o blee S.EF of spem (an) we win wit,

3=S¢)'of we can fnd o ve!lo S,E.' #Sflt
-1, (and we wn wih S=S uful). L



dof For each mn2l define Rlma)
t be The Swallest inteqer r
so thet each  blue/vellon coloring
of “he &)’jts of Ko coatams
« blve SsV(k) of size m or
a velow SeV(K,) of size n.

Note: OQur preo} ¢fisim can be

modificd Jo shew that
Rlme) & (") = (") 2™

On Exam 1, T wil ask you to
descrbl Tne  necessacy moditications.



