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1. Let A and B be infinfte sets and f : A — B 2 smpecon sodh thet 7 (B) dﬁifoﬁmjf’ o8
¥ B - R — o F ]
countable for zll & € B. Show 103l 41 =[B). " 2523 Lol points
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2_Suppose A San gncountzble soheet of resls. Show (225 W =re 35 & T2l mnn?:aznﬁ.d‘flﬁ—.z
the subsets A 1 (—occ. &) and AN (g, oc) 2re both uncomzsk Bl 10 points

3. Suppose in an election hetween two candidztes 4 and B, 2 gois o woles =nd B geis b voles,
with e > &. If the voies are counted in rerdom erder, what B the probzbility ibat A a}f"zg's
stays ahesd of B? == i 10 points

4. Using generating tﬁncﬁonawmttbenmb&&fm@zssﬂma+b+c=n§nnmneg3ﬁm
integers a. b, ¢ suck that @ & s multiple of 3. b <2 and > Tingd o dos=d fmmior-tbs
5. For a tree T with vertex s=t [n]. s Prifer code IS & SegneEniE (@1,02.----8n—2)-8i € En]
fmmmtﬂyﬁmgmmgmmmm:mmmm@gm
peighbar. ﬂm,qﬁ%hbdé&e@@hmuf&e@hbﬁaﬂkﬁh@@aim#
stage. Show&aﬁ.ihemméegitﬁabijﬂﬁmm&esﬁn{&a}:éﬁi trees om [n] to the
set of sequences [al™ . - 10 poinis
6. Ietrz:p—f‘p%’n-p:*betlﬁp:hnemﬁm&a Show that the poset D{n) of divisors of
nisisomerphicmthedi:ed;quud-puﬁﬂ(p?)xl}(p?}x---x 5~ ). Using this dexive
the Mobius ﬁm&kmaiﬂ{n};; 10 points

+. Let A = (ay,2.---,cz) 30d B = (1,52, - b) be two sequences consisting of 2n distinct
integers such that e; < b for each i Suppose (&} chneov o) =nd (B85, 7,) are the
sequences A end B sorted in decreasing onder, respectively. Show that of < ¥, for 21 4
10 points T ~ C—

8. Let X be a finite universe and Ay As,.... Az € X. Suppo= for every sobsst of indices
J C [n] we have [Uier 4 2 i Show using Dilworth’s theorem on fiite posets that we can
ﬁ.ndndiﬂincielmts:;,za,.--txgEXsudlihata-exh,ieina. 10 points

.9 Given positi\'einiegvzsmzn,_pshaw,lsingRamey’sihamm,thaiﬁﬂe“ﬁaiundinnj(mn,y}
such that fnanymuenma;,e;,...,eyo[talnu:szasnﬂemgibl\’zﬁm,n,p) either there
ﬁa&hb’hueaﬁngmhmmdwhmwmmmoﬂmg&

;nogamheeqmeo[hngtizyithallequaldmma 10 points

10. Ietxbeaﬁniteunj\ﬂseandf,y:‘.!x—}k. Show that the following are equivalent:
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. i
Daduce that the (n=1) x (n+1) matrices A and B defined by Ajj = (J)
are inverses of each other,

j (1
g .Ui_; = (""[)“J (j)
10 points
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