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1. Please find the maximum flow assignment for the following flow network. The number on each
edge is its capacity.
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In the maximum flow assignment, what is the flow for edge (c,d)?
(A) 0 (B)1(C) 2 (D) 3 (E) None are correct

2. Rearrange the following array A (Note that A[0] is not used.) into a max heap and then sort it
using the bottom-up approach

A[1] | A[2]1 | A3] | A[4] | A5] | Al6] | A[71 | A8] | AL9] | A[10] | A[21] | A[L2]
30 |19 [73 |12 [69 |23 |64 [31 |21 |19+ |82 |9

a. During constructing the max heap, one pass is

Passk |30 19 |73|31|82(23 64|12 |21 |19+ |69]|9
Which numbers will be moved in the next pass? Please choose the answer with the order after
they are moved.

(A) 19,69, 73 (B) 19, 69, 82 (C) 73, 69, 19 (D) 82, 69, 19 (E) None are correct

b. During the sorting process, one pass is
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Passk [21 20|19+ (9192330316469 73|82
Which numbers will be moved in the next pass? Please choose the answer with after they are
moved.

(A) 20, 19, 21 (B) 20, 23, 19+ (C) 19+, 20, 23 (D) 31, 73, 69 (E) None are correct

3. Show the results of BFS and DFS traversals for the following graph (a is the starting point)

4. The Fibonacci rabbits
Originally 1202, Fibonacci was presented with a problem of how quickly the rabbit population will grow
in ideal conditions:
A certain man put a pair of rabbits in first month. How many pairs of rabbits can be produced from
that pair in several months if it is supposed that every month each pair produces a new pair which
from the second month on becomes productive? It means the rabbit produced in first month will
produce a pair of rabbits in third month.
Please write a program to calculate the number of rabbits and display the number of rabbits existed in
the 19" month, 20™ month, and 21" month. (Hint: fibonacci(0) = 0, fibonacci(1) = 1)

5. Please write a program that can calculate three types of k-dimension vector operations (k<=10):

addition, subtraction, inner product.



