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b) Let p, q and r be the propositions:
p: You have the flu
q: You miss the final examination
r: You pass the course
Express the followmg compound propo
i. g->—r ii.(pA—q) -r

as English statements
¥ i, 3mks

en: lt-'ls not the case that you pass the course.

10t miss the final examinatior .then you pass the course

s the final examination and You pass the course

1x3= 3mks (max)

i. If you miss the final examinatioi

iii. If you have the flu and you :

itical Induction to prove that

c) Use the techmque of Mathe_
i for all non-negative integers n. 7Tmks

1+42+2%.. = 20

Solution
Basis step.:- P(n) 1 mk
Inductive
Therefore, the'e
When p(k) is true, then p(k+1) must a s
:'l_;+2k+1= o (el _ g _ ka2 < 0.5 mk

Therefore, we show that 1 + 2+ 22 +

142427+ .+ 25429 = (142 ek 2F) 4 2% (2) 1 mk

From (1) 1+2+ 2%+ ..+ 2%= 2" 1 mk

Therefore, (2) 1 +2+ 2%+ ..+ 25+ 21 = (2% 1) 421 1 mk
e,

g

= T i | 1 mk

=2~ 1. Asrequired. 1 mk

2. a)Let A= {x. y} and B= {1, 2, 3} be sets. Find the following ' :
i. AXB ii.|B|  iii.P(A) iv.P(B) v.AUB Smks




gy

3 a) Find the lexicographic ordering of these strings of lowercase English letters
i) quack, quacking, quick, quicksand, quicksilver ~ 2mks

li) open, opened, opener, opera, operand 2mks

lii) zero, zoo, zoological, zoology, zoom 2mks

b) Let f and g be functions from the set of integers to the set of integers defined by
f(x) =2x+ 3and g(x) = 3x + 4. Find:

1. The composite (fog)(x)
(fog)(x)=f(g(x)) =2(3x +4) +3 = 6x + 11
11. The composite (gof) (x)
(gof) (x) = g(f(x)) =3(2x+3) + 4 = 6x

+13 4mks

) Draw the graph represented by the given adjacenc trix. Ordering the vertices as follows; I, 2, 3, 4,5,

compete with the sp resented by this vertex (2 mks)

ii) The mouse is the only species represented by a pendant vertex and there are no isolated
vertices. _ ;

i) Mouse vertex and squirrel vertex are the least and maximum vertices respectively.
(1mk)

b) f)"&@hine the degree of each vertex in the undirected graph below

Degree(a) = degree(b) = degree(c) = degree(d) = 5, (4 mks)

¢) Study the graph in Figure 3.
i) a,d, c,f, eis a simple path of length 4, because {g, d}, {d, ¢}, {c, f}, and {f ¢} areall edges
ii) The path a, b, e, d, a, b, which is of length 5, is not simple because it contains the edge {a, b}
twice.



i leIB = {(x,1),(x,2),(x,3),»,1),(1,2), 3)}

i, Bi=3

iii.  p={{}, &)} x ¥}

iv.  p(B)= {{ }{1}{2}, (3},{1,2},{1,3},{2,3},{1,2,3}}
V. AUB ={x,y, 1,2,3}

b) Consider the “divides” relation on the set 4 = {1,2,3,4,5,6,7, 8}
i. Show that this relation is a partial order on A.
ii. Draw a Hasse diagram for the “divides” relation.
iii. List the maximum elements, minimum elements, greatest element and least element
10mks

To show that “divides” is a partial order on set A |t sufﬁces to show that the relation is
Reflexive, Anti-symmetric and Transitive. i
Let R be the “divides” relation,

R = {(11),(12), (13), (14), (15), LI, (18),(22), (240), (26), (28), (33),
(36), (4,4), (48), (5.5),(66), (7.7), (88)

1mk

1Imk

1mk

36 (4-4), (4,8, (5,5); &6-6) a, 7)_._(8','3)} 1mk

Least element = 1, maximum element =5,6,7,8, Greatest element= nil, minimal element = nil 4mks

B .. m




iii)

iv)

fo

b,c,f, e, bis a circuit of
are edges, and this path
4 and 5 for i and ii respectively (6 mks)

Ll

length 4 because {5, c}, {c, f}, {f, e}, and {e, b}

begins and ends at &.



