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s Justify your answers! Correct answers without explanation may receive no credit.

e There are 6 questions on 4 pages. Check for typographical errors before the exam.

1. {10pts) Find the number of solutions of the equation
Iy + To+ T+ g o= 17

where z; are integers such that 1 < z; <6forall1 <i< 4
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2. (10pts) When we throw a die 12 times, in how many distinct ways can all 6 numbers
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3. (8pts) In climbing a staircase, you can move up one, two or three steps at a time. Find
& recurrence relation and initial conditions for the number of ways you can (:Elmb a staircase
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4. {(Bpts} Suppose we have an unlimited supply of red, blue and green cards. For n > 1, let
ay, be the numbers of ways to arrange n cards in a line so that there is no consecutive green
cards. Find a recurrence relation for a, with initial conditions {Do not solve the recurrence

relation.}.
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5. {(12pts) Let V = {vy,...,v.} be the set of vertices in a loop-free undirected graph

G, = (V, E). In this graph, two distinct vertices v, and v, are comected by an edge if and
only if n divides m or m. divides n.

a. Draw the graph Gs.

b. For which integer values k > 1, is G connected?
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c. For which integer values k > 1, is the complement G connected?

Tle vartexX Vg ig ‘isro{ocee_d. i Gy_- ng«g:o(h&
é-[; s clisCoan._c,ch:‘ @e(‘ o(l L > 2. N.C”LQ' {lat

—————

G, ‘s ’f(";vfo”ﬂ QOMM,Q:’(‘QQ‘.

t



6. (12pts) Consider the recurrence relation
p = Qo] = BGp2 = 3", n> 2. =0, =1.
a. Find a&h), the general solution to the homogenous equation

g = Opey =~ B0p.a =0, n>2
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b. Find a particular solution of the form a,({’ Y = Ana.

M2 02" - cater = 37 (9An _ 3 30 -6An 128)
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c. Use parts a and b to solve the original nonhomogenous recurrence relation.
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