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Write cléar and concise solutions. A(‘ﬂ p‘fg"oblems carry equal marks.

1. For any three infinite cardinal numbers @, B and y show that a-(B+7) €
{wB} 7 %MJ}

9. Suppose G = (V, E) is an infinite graph. For every v € V its neighbor-
hood in G is defined as N(v) = {u € V'| {u,v} € E}.

(a) Suppose N(v) is fnite for each v € V. Show that G can be
properly colored with countably many colors. L.e. show that there
is a coloring ¢ : V — N such that for all {u,v} € E, c(v) # c(v).
Give an examnple of such a graph which cannot be properly colored

with finitely many colors.
————————— (b} Suppose [N(n)| < & for each v € V, where a is an infinite cardinal
nmumber. Show that G can properly colored with a colorset S T I A

o

.,

37 A pairing of the elements of (k] = {1,2,...,2k} is a partition of [2k]
into sets of size 2 {il,jl,},{ig,jg},...,{ik,jk}. How many distinct
pairings does [2k] have? Justify with proof.

“4. Let p be a prime. Show that (1+zP =010+ zP)(mod p). Show,
as a consequence, that (’;’}‘) = (7)(mod p). Furthermore, if we write

a=3 "% ja;p'and b= Yk bipt, where 0 < a;,b: <p—1 for all ¢ then

(@) = T15 (§) (mod p).
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