4

W fexF 125 & BT ATARLITE 2 33534

LR B4R B F kL L - s W A

FRPER 1100 A 4 AR e H 100 &

1. (a) (5%) Find the number of integer solutions of x; + x, + x5+ x, + xs =8, x; € Z, x; = 0,
1<i<b5b.

(b) (5%) Find the number of integer solutions of x; +x, + x3+x, +x5=8, x; €Z, x; > 0,
1<i<b5b.

2. When John goes to school, he goes through a sequence of six road traffic lights, L,,L,,Ls,L4,Ls,
and L, each has red, yellow, or green lights.

(@) (5%) In how many ways, does John have the six traffic lights on his way to school, for example,
a sequence of red, red, yellow, green, yellow, and green lights?

(b) (5%) In how many ways, does John have the six traffic lights on his way to school with at least
one red light, at least one yellow light, and at least one green light?

3. (a) (3%) What is the Pigeonhole Principle?
(b) (7%) For any n € Z*, show that there exist two distinct integers x,y € {3",4",5",...,10"}

such that 7|(x —y).

4. (20%) Please propose a method, including a data structure and an algorithm, to show how to
reduce the space to store the following data sequence.
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5. (10%) Please discuss what would happen if we apply the following assignment statement to the
linked list shown below (that is, “(*a).link” is assigned to “a”).

a <« (*a).link
A linked list| 1> &> o>
a data link data link data link
An empt
. p_y A node *——>
linked list
a data link
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6. (10%) Write a code segment that inserts into a circular doubly linked list the node to which B
points before the node to which A points.

7. (30%) The following function has two maxima — one of which is a local maximum, and the
other one is the global maximum (i.e., the pair of (X, y) that yields a local or global maximum of f):

f(pr) = (1 - x)ze_xz_(JH'l}z _ (JC —x3— y3) e_x2_y2
where 3<x<3
-3<y<3

Please propose a data structure and corresponding algorithm to find the x and y that generate the
global maximum of f. (Note: the goal is to examine how you solve the problem, rather than asking
for the values of x and y that yield the maximum of f. Your proposed data structure is 15%, and the
algorithm is another 15%.)
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