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There are 9 problems in this test. Note that you should write down detailed steps for the solution to each
problem, otherwise, no credits for that problem will be given.

L.

[10%] In how many ways can Richard assign 22 students in four classrooms so that there are at least
three students in a classroom? (a student assigned different seats is considered as different cases in a

classroom)

[10%] How many positive integers up to 188,071 that are relatively prime to 188,0717

(a) [10%] In how many ways can Peter select 7 candies from a large supply of four different kinds of
candies (all of the same size) if the selection must include an even number of one specific type of|

candies? ‘
(b) [10%] In how many ways can Peter select n candies from a large supply of three different kinds
of candies (all of the same size) if the selection must include odd numbers of two specific types of|

candies?
(10%) Find the generating function for the sequence 1,2, 3, 4,5,5,5, ....

A ship carries 60 food cans, 15 of each the chicken, beef, pork, and fish. Fifteen of these cans are

placed to a lifeboat in order to supply foods for the rescue event.
(a) [5%] How many possible choices that contains an even number of beef cans and an odd number

of chicken cans?
(b) [5%] How many possible choices that contains at least three pork cans or no pork caas at all?

[10%] An alphabet X consists of the five numeric characters 1, 2, 3, 4, 5, and the six alphabetic
characters a, b, ¢, d, e, f. Find and solve a recurrence relation for the number of words of length # (in

¥*), where there is no consecutive (identical or distinct) alphabetic characters.

(Algorithm points) [10%] Please express the algorithm of Quick Sort and analyze its time complexity
in detail.

(Algorithm points) [10%] Please express the algorithm of Huffman coding and analyze its time
complexity in detail.

{Algorithm points) [10%] Let T’ be a complete n-ary tree of height # with m leaves. Prove that m <
n and h = [log, m]. :
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