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Time allowed: Two hours.
Answer three questions.

(a) A committee of six people is to be chosen from seven married couples. (i) In
how many different ways can the committee be chosen? (ii) How many com-
mittees contain exactly four women? (iii) How many committees contain at
least four women? (iv) How many committees contain no couple? (v) How
many committees contain exactly two couples?

(b) Find the number of different arrangements of all the letters in the word
DODECAHEDRON.

How many of these arrangements (i) start with the five vowels; (ii) end with
the 3 Ds; (iii) start with the five vowels and end with the 3 Ds?
(c) Write out the definition of the binomial coefficient (}) and prove that, for

B-Go0+()

integers k,n > 0,

PTO.




- (a) Wrxte out the full PIE formula, (Sleve formula) for n=4 subsets A1, Az, Az Ay
~ ofa given set X. How can the formula be 81mp11ﬁed if mtersectlons of equally
. many subsets have the same sme? :
. (b) Given a set X of size |X| = 140 and subsets A, B, G, and D o£ X w;th sizes
Al =47, B = IC| = 55 and |D| = 76. Suppose further that |ANB| = 19,
JANC| = 15 IAND| = 16, anC] =17, IBODI = 25, |CND| = 28, and
~also that ANB N C| = 5 IANBND|=3,[ANCND|=4,BNCND| =
~and JAN B NCND| = 1. Use the Prmcxple of Inclusmn and Exclusmn to
_determlne IX\(AUBUCUD)I i T :
» (c) There are 500 boxes with apples, each contamlng no more than x apples Find-
the maximal poss1ble value of x, such ‘that one can with certamty ﬁnd at least
3 boxes containing the same number of apples. ‘

(a) What is a tree? Show that 1f a gra.ph G (V E)is a tree then Bl = V|- 1
‘(b) Let G be the graph with vertex set V = {a,b,c,d, e f,g,h, i} a.nd welghted
edges as follows: {a, b} (Welght 5), {a d} (2), {b <} (4),4b, d} (3) {b, e} (5),
{67} (6), {c, f} (3), {d,e} (7), {d, g} (6), {d,h} (8), {e, 1} (1), {e, h} (3 ) R} S
(@), {f,1 ( ), {g,h} (4) {h,i} (2). Draw a dlagram for G. Use Kruska.ls.
o Algonthm to find a minimum Welght spanning tree in G What is the welght ‘ |
: f'of such a spanmng tree? " : o '
" ‘7( ) Construct an ordered rooted tree for the algebralc expressmn e

’(x+2)( ~(3+x)~5

“and write thlS expression in reverse Polish notatxon Also, construct an ordered
rooted tree for the postfix expression
9. 3 / 5+72-x

and wnte it as mﬁx expressmn and determine its value




(a) Describe briefly the Welsh-Powell algorithm. Use the Welsh-Powell algorithm

to determine a colouring of the graph H below.
a b c

]

(b) Define what it means for a graph to be (i) bipartite? (ii) semi-Eulerian? (iii)
Eulerian? (iv) Hamiltonian. Is the graph H above (i) bipartite? (ii) semi-
Eulerian? (iii) Eulerian? (iv) Hamiltonian? Justify your answers.

(c) (i) What is a planar graph? (ii) State Euler’s formula for a connected planar
graph. (ili) A planar graph is called a Platonic graph, if all vertices have
the same degree a > 3 and all regions (or faces) have the same degree b > 3.

Use Euler’s formula to show that there are only 5 Platonic graphs.



