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Show all your work and write your answers clearly.
You may write the answers in Chinese or English.

1. (10 points) What is the Minimal Spanning Tree? Describe a method (either

Prim’s method or Kruskal’s method) in finding a minimal spanning tree. Give
two applications how it can be used.

2. (10 points) Use a regular express to state the following definition for a user
command:

A user command (Command) consists of zero or more Command _String
terminated by a Delimiter. A command string contains a command
name (Name), followed by one or more white spaces (White_Space),
followed by zero or more Options, followed by an Argument_List.

3. (10 points) Draw a non-directed graph and a directed graph of 5 nodes (A, B,
C, D, E). Then use adjacency matrixes to define your own graph.

4. (10 points) Draw a tree of your own with vertices labeled. Explain the following
definitions with words and from your graph:
(a) root
(b) leaf
(c) parent
(d} child
(e} sibling
() level
(g} height
(h) path

(i} ancestor
(j) descendent

5. (5 points) Show that (A — B)U (B — A) = (AU B) — (AN B).
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6. (10 points) If A = {0,1}, then find A2, A3, At

7. (10 points) In Boolean algebra, leta@b = (anB) v (@Ab). Show the following:
(a) ab=bBa
(b)ed(bde) = (a@®b)Ba

8. (5 points) Find the disjunctive normal form (DNF) for the Boolean expression:

(@ ABVEAE) (aV(bAo)

9. (10 points) Is the following expression tautology?

(AANB = C) ¢+ (ANT = B)

10. (5 points) Simplify the following Boolean expression:

TAT2TITy + T129TaTy + Ty THTaT, + TATTITy + L1 ThTax, + L1 T XL

11. (5 points) Draw the state diagram (state graph) from the following state table:

NextState
Present Input
PresentState |00|01]10/(11 Output
Su ..5'9 51 S S[ 0
51 Sa | Sy 93 | Sa 1
Sa Sp | Sa| S| Sy 1
Sq S2| 51545, 0

12. (10 points) Draw a state graph to describe the following problem:

A vending machine sells a drink (NT$15). It accepts three conins:
NTS§1, NT$5, NT$10. It dispenses a drink when it receives enough
money. It also gives changes when more than N'TS15 is given,
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