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1. Let A be a set of 4 elements and B a set of 3 elements

(a) (2 pts) How many elements in the set A x B?
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(b) (2 pts) How many 4—e1eme‘nt \subset does A x B have?
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(¢) (4 pts) How many onto functions are there from A to B?
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2. (a) (4 pts) For propositions p, ¢, and r use the truth table to prove
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(b) (2 pts) State the negation of the the proposition'\(w)@/i‘

either an integer or Nar irrational number.
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(c) (4 pts) State the negation of the proposition: (In € N)2" < n.
Prove that this negation is true. Hint: use mathematical 1nduct1()n.
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3. Solve the following recurrence relations.
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4. (a) (4 pts) Draw the graph represented by the adjacency matrix:
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(b) (4 pts) Please label the edges for the graph obtained in part (a).
Find the corresponding incidence matrix for the graph in part (a)
with your labeled edges.
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5. (5 pts) Let S =R\ Q. Consider the following relation ~ on S: z ~ vy if
and only 1f € Q. Is ~ an equivalence relation? Prove your conclusion.
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6. (10 pts) Consider the weighted graph in Figure 1. Find the lengths of a

shortest path from vertex E to other vertexes by Dijkstra’s algorithm.
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7. Use Prim’s Algorithm and Kruskal’s Algorithm to find the minimal span-
ning tree for the weighted graph in Figure 2.(Please write down the order

of the edges that you add to your spanning tree).

(a) (5 pts) The results by using Prim’s Algorithm (consider the alpha-
betical order).
(b) (5 pts) The results by using Kruskal’s Algorithm
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8. Determine whether each graph is planar. If the graph is planar, redraw
it so that no edges cross; otherwise, find a subgraph homeomorphic to
either K5 or K33.

(a) (10 pts) See Figure in 3.
(b) (5 pts) See Figure in 4
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Figure 4: Graph for Question 8(b)
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9. (a) (10 pts) How many 11-digit binary sequences (1 e., each digit is either
a0 oral)donot contaln two consecitlve 0's
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10. (a) (6 pts) Choose 150 integers from this list {1,2,---,298}, prove that
here are two 1nte%ers ni, ng such thmt n |ng or n2|n1'
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(b) (6 ptq) Let ny,no. -+ ,nao1 be 1ntegers Prove thele exist three in-
tegers n;,nj, Ng € {m Ny, -+ ,ngo1} such that 100 can divide the

differences between any two of them.
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