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Deternune whether each of the following statements 1s (ruc or falsé, For cach false statement give a

counterexample. (10 x 3%)  (ZEHEEEH] 3%)

(a) Ifa*| & thena | b.

(b) If (K. +. -) is a nng with unitv ug. and & is a2 subnng of B with unsty ug, then ug = ug.

(¢} Every finite field has a prime number of elements.

(d) If @ is a unit in a ring R, then a cannot be a proper divisor of zero.

(e} If it is cool this Friday, then Craig will wear his suede jacket if the pockets are mended. The forecas! for
Friday calls for cool weather. but the pockets have not been mended. Therefore Craig won't be wearing his
suede jacket this Friday.

HUEANBUBMCNDUCTDY=BNALO. _

(g) Iff.A— Bisone-to-oneand g, h: B —= Cwithg * f=h - ftheng=h.

() Let T = {w.x, pb. A = {£y!|je T f>i21L A=Wyl je T i>j2 1), then Ay iz isa
language over I

(i) Let 4 be a set and  an index set where, for each i € /. &, is a relation on 4. o & ;15 refiexive on A 1if and
only itf'each &, is reflexive on A.

(j) The umon of the edge sets of distinet . v-walks-saust contaa-a cycle.

In the following program segment. 1. j, & . m and counter are inteper variables. Determine the value that the
variable counter will have after segment s executed. [(10%)

counter = 103 ||| —=——
fori=1to 10 do

for j:= i w 10 do
for i = jto 10 do
for /== k to 10.do
form :=ito 10 do
counter = counter —|
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(a) Compute A A4 and 41 (3%)
(b) Conjecture a general formula for 4", n € £, and establish your conjecture by mathematical induction,
(17%) i /

) =

A pair of dice, one red and the other green. is rolled six times. We know that the ordered pairs (1. 1). (1. 5). (2.
4), (3, 6), (4, 2). (4, 4), (5. 1), and (6. 3) did not come up. What is the probability that every value came up on
both the red die and the green one? (15 %)

IfG=(V,E)isa loop-free undirected graph. we call G eolor-criticalif (G —v) < A G) forall ve V. A vertex v
in 7 is called an articulation point if MG —v) > K(G); that is, the subgraph & — v has more components than the
given graph (7. Prove that a color-critical graph has no articulation points.  (15%)

Let (€7, ) be a group where xeary = hoare = xry=hog, foralla, b, ¢, x, v € G. Prove that (G, =) is an abelian
group.  (10%) ' T
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