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1. {15%) Describe the following data structure.

{a) (3%) Stack

(b) (3%) Queue

(c) {3%]) Linked List

(d) (3%) Binary tree

(e} {(3%) Heap

2. (10%) For the set of {1, 4, 5, 10, 16, 17, 21} of keys, draw a binary search trees of height 2.

3. {20%) A flow network G ={V, E} for the lucky Puck Company’s trucking probiem. The Vancouver factory is
the source s, and the Winnipeg warehouse is the sink t. The company ships pucks through intermediate
cities, but ohly c(u, v) crates per day can go from city u to city v. Each edge is [abeled with its capacity.
What'’s the maximum value of flow in t.his graph? Please fill the values of [(a), (b}, (c} ... (i)].
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4. (20%) Hiustrate the operation of SORT on the array A = {59, 31, 40, 6, 70, 40} and describe the sorting algorithm
you used (ex: INSERTION-SORT, BUBBLE SORT....etc).

5. (5%) A CPU scheduling algorithm determines an order for the execution of its scheduled processes.
Given n processes to be scheduled on one processor, how many possible different schedules are there?

Give a formula in terms of n.

6. (10%) How to swap two variables without using a temborary variable. Hint: Use XOR ©.
XOR truth table
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7. {20%) lllustrate the operation of Dijkstra’s shortest path algorithm on the graph starting from “a” to “f”.
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1 function Dijkstra(Graph, source):

2

3 Create vertex set ¢

4 -

5 foxr each vertex v in Graph: /¥ Initialization

é dist[vl — INFINITY // Unknewn distance from source to v

7 previv] - UNDEFINED /7 Previous node in optimal path from source
g add v =0 7/ All nedes initially in @ (unavisitad nodes)
[+]

1¢ discisourcs] — ¢ // Distance from source Lo source

1l

12 while { is not empcy:

i3 4+~ vertex in £ with min distu] // Nede with the least distance will be selected first
14 remove u from o

15

ia for sach neighbor v of u: /7 where v is still in Q.

37 ait «~ distcin] + lengthiu, v)

ig if alt < distfvl: // A shorter path te v has been found

149 dist{vl - al%

20 previv] — u

z1

22 return dist(], prev(]




