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1. [10 points] Suppose A={a,b,c,d,e}. Let R and S be the relations on A4 described by
R={(a,c), (b,c),(ce), (da), (db)(ec)} and S={(ab),(ac)(cd)(de)(ea)}.

Use Warshall’s algorithm to compute the transitive closure of S°R.

2. [10 points] Answer these questions for the partial order represented by this Hasse diagram.
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a) Compute LUB({h,c}). 3

b) Compute GLB({f, b}).

¢) Isthe poset a lattice? Explain your answer. \/ :
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3. [10 points] Prove that if (G,*) and (G’,*’) are Abelian groups, then (G x G’,*”’) is an
Abelian Group.
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4. [14 points] Let m=3, n=6, H;[P__]J]» be 4 pa‘pt& i:heck matrix
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a) Determine the (3, 6) group code ey: B3—B°. ’(\) ?\; ") : : g
b) Find the minimal distance of ey. t oV 1 0}
¢) How many errors will ey detect ? ( 'l © g (’7 :7
d) Decode the following words relative to a maximum likelihoo e‘codin'g function.—l’l“

associated with eq. b) - _
(1) 101011 (2) 111011 (3) 000111 " (8)1): \omo\} =3
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5. [6 points] Determine whether the given graphs have an Euler circuit or a Hamilton circuit. If
not, determine whether the given graphs have an Euler pc'iil) or a Hamilton path. And

determine whether the given graphs are planar. 0{ ) !V\] N j [‘ o ‘ ol | ,el b ) ) ]
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6. [10 points] Finding the shortest path length between any two vertices using distance 2
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7. [10 points] Use Kruskal’s algorithm to design a minimum-cost communications network
connecting all the computers represented by the graph in next Figure.
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(%in)ts] Find the solution to th€ recurrence relatiohs
9

an=5an-1—4an2-a0=1,a:=9
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0 [6-points| Set up a generating function and ¢ number of ways in which

eleven identical coins can be put in three distinct envelopes (labeled A,B,C)ifenvelope A ¢

has at least th ins in it. h Y, 8 Dfon= -
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