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. At the Gamma Kappa Phi serorily the 15 sisters who are seniors line up in a random manner for a gradnation

picture. Two of the sisters are Amy and Mary, What is the probability that this graduation picture will find

(a

) Mary at the center position in the line? (2%)

{(b) Mary and Amy standing next to cach other? (2%)
)
)

(¢
{d

exactly five sislers standing between Ay and Moxy?  (3%)

Ay standing somewhere Lo the left of Mary? (3%)
Lot A = {z,a,b ¢ d}.

(a) How many closed binary operations f on A satisly f{a,b) =¢?  (2%)
(1) Ilow many of the Munctions in part {a} has ¢ as an idenlity? (2%)
{¢) How many of the functions in parl {a) has an identity? (3%)

(d) ITow many of Lhe fuuctions in part {¢) are commutative? (3%)

- A point Pz, y) in the Cartosinn plane is called a lutiter peint if x and y are integers. Given distinet lattice

points Pr{zy,y), Palwe,y2), oo Pa(g, ya )}, detormiue Lhe smallest value of n that guarantees the existence
of Pylwi,yi), Pils,93), L <4 < § < n, such that the midpoint of the line connecling Fi(zq, yi) and Py(z;,15)
is also a lattice point. {10%)

. Let A be a nonemply seb and fix the set B, where 1! C A, Deling the relation R on the power scb of A by

XRY, for XY CA{ONX=BNY.

(a) A= {1,2,3} and B = {1,2}, lind the partition of the power set of A induced by R, {4%)
(b) IF A= {1,2,3,4,5} and 3 = {1,2,3}, find the equivalent class of X il X = {1,3, 5}. (3%)

{c) Tor 4 = {1,2,3,4,5} and B = {1,2,3}, how many cquivalent classes are in the partilion induced by
e (3%)

. IHow many posilive integers between 1 and 30 (inclusive) musl we select in order to guarantee that we liave

lwo lnlegers — say, = anck y — in our sclection whose greatest comimnon divisor is greater than 17 (10%)

Solve the following recurrence relalions.

(2) andnay,_ y=nlforn>1, ay= 1. {(5%)
(b) app2 —dappy +4da, =0flotn>20,gp=1,a; =4 (5%)
(¢} Gngz — Bans1+06a, =dnfor n > 0, a9 = 5, a; = 10, {5%)

(d) any2 — 80ns1 1180, =6-3"+ 105" for n 2 0, ag = 2, ny = 10. (9%}

. Prove that the complements of two isomorphic simple graphs are also isomorphic. (10%)

The Wimbledon tennis championship is a single-elimination tournament wlherein the winner of a match
advances to the next round axl the loser is climinated. If 32 players compete in the singles champienship
and all players start (romn the first round. Caleulate Lhe following mumbers in this particular championship.

(n) The number of matches a player iust play to win the championship. (6%)

(LY The number of total matches that must be played to determing the champion.  (5%)

(¢) The number of different arcangements of players in the first round. (5%)

() The number of hdtial arrangements so that palyer 1 and player 2 have a chance to meect in the [inal

match. (5%)



