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feneral directigns: Read each problem carefully and do exactly
what 13 reguested. Show all vour work neatly., Use complete
sentences and use notation correctly. Make yvour arguments and

procfs as complete as possible. Remember that what is illegible
or lncomprehensible iz worthless.

i. (15 pts.]) Given the cordered rooted tree below, list the
vertices in the order in which they are visited in {(a) a preorder
traversal of the tree, (b} an inorder traversal of the tree, and
{c} a postorder traversal of the tree. Place your lists in the
appropriate place below.

'__"F‘,E"ﬂ(pﬂfx

{a) preorder traversgal : ﬂ.«l) d.f:;? C 3 lL'C] L\
(b} inorder trawversal . (ELL:; E'F . L 5:] C l"\

(c) postorder traversal &-E-E E L\S 3 L‘\ C Go

2. (10 pts.) (2] wWhat is the numerical wvalue of the prefix
expression below?

toessags < po(x 3YRE =M1 8)8
=115 = |
{b} What is the numerical value of the postfix expression below:?
(93!)5+?2—* =(35+)r71“‘*'
= (72 )% = &5 %
= 40



W TEST-3/MAD2104 Fage 2 of 4

3. (1% pts.} Y Suppese R and & are relations on the ot
A = {a,b,c} represented by the matrices given below.

1 1 0
M, = | 1 6 1 M,

g 1 0
(2] If we assume that the matrices were conatructed usging the
order listed above for the set A, then
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{} What i1s the matrix representing E m 87

M [' > 6
Moo, = M A= ) 0§
R S O o 4

{c} Construct the digraph representing 5 in the space below.

D

a. ]

O\
G}; [\ ‘C_Q

d. (10 pta.) (a} Ueing the prefix code a:001, b:0001, e:1,
r: 0000, 5:0100, t£:011, ard x:01019, decode the following bit
string: :

G0LE1001000100100000100
B T T L R

teob oy s

(b)) Consgtruct the ordered rooted binary tree represagting the
Tollowing expregsioll: [C - (A1 B}] {EC - &) M {0 —-Eﬁf
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5. {15 pta.} ¢({a) Sraw a directed graph G, whose adjacenay
matrix is

o0 1 1 0
1 0 0 1
1 0 0 1
o 1 1 O
o CDL
> Cj 3
(b} MNow draw an undirected graph G, which is represented by the

adjacency matrix in part (a) of this problem,.

O

* .

S

¢) Ts G, = (V,,E;), above, isomorphice to the simple graph

Gy = {V., 2} given below? Either display an isomorphism £:V, = V.
or very briefly explaln why there is no sucn function by .
revealing an invariant that one graph has that the other doezn’t.

’}ij Q— ﬂnﬂﬂwwfﬁ ém Jio '?'i'-é"“ MJ étﬂﬁzzm)ﬁM'
gﬁ'ﬂm AL Mt ﬁ’{ 2 el all
i e, peidcda pat, W{ oy

T [Th s oBec inemieds Wb can Jio

b, (10 pts.} Provide a proocf by induction that 2¢ = 2n for
every positive integer n. Be explicit concerning your use of tne
induction hypothesis in the inducticong step.

— !
Buaso! L' =2 zarl o The L 20

' JPL*MJE 2.2 —-*?L zz{nﬁjj
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2,(2n],
ANl = :;n +L = L(h--H,) o My e M‘z"ﬁz{/m;j
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7. {15 pts.) {a) How many edges dres a tree with 37 vertices
hawve?y

IE] = 3¢

(b} What is the maximum number of leavez that a binary tree of
height 100 can have?

ot

(o) If a}3-ary tree has 24 internal vertices, how many vertices
doez it nave?

L o<

~J\/|= 200 4 ]
= 1241 =773
8. (10 pts.} suppese that R is an eguivalence relatlon n a
nonampty set A. Recall that for each a £ A, the equivalence ;
class of a is the set al = {8 | [(a.s8) & R}, Prove the Zollowing
proposition: If {a,b) R, then [a] = [k]. y
Hinkt: The issue is the set equality, [a: = [b], unde=r the

hyvpotheslis that {a,b}) € K. So pretend [a,k) £ R and use this to
gshow = € [a] = 2 ¢ [b}, and 5 ¢ [b] =& 5 ¢ [a]l. Be explicit
regarding your ufe of the relational properties of R.

dogpre, )€ R lndy ches hapihooss, wlf bty
Fag crh] all L£87€0], andd o, 23047

picchlt  sefed —7 (yek, (e, b)e R and
R W — [é;ﬂ.ﬂ)é/&‘ (éﬂjéé}a (q?wé ZQHWNQ

A Tkt —> (b,5)c R, (@UE&MWW
d L8] —> o€ L8], . cer] —> ve 4]

v MJLLJ $e€A. . K] elb]

[47 ¢ Ca] ! (&qiuf), el —= (6o eR . (n,_,JJeﬂ/,
(§,0)e R anl R linadit —> (@,006R o) £ andd
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