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1. (20%) Please evaluate each of the following limits if it exists:

(a) (5%) lim tanx~-sinx
n

S0 XCOSX
x—x2 sint—cos x
(b) (%) lim ———*——
n—oo X

© (5%) lim, x*
o . sin(x2+y2)
(d) 5%) (x,yl)l-?%o,o) 2(x2+y?)
(20%) Please evaluate each-of the following integrals:
@ (5%) [y J, e Vdydx

®) (5%) f, xe™*dx

(c) (5%) [sec?x (14 e®n¥)dx

@ (%) [f, tan‘l(f) dxdy, where'D is the region boundedby 0 £ x°+ y* <2 and 0 <y < x.

(10%) If we would like to construct a metal box with a square base, which holds 125 cubic inches. Please

find the dimension of the box that minimizes the amount of metal used to construct the box.

(10%) Please find all critical points of f(x) = sinx + cosx on [0, 27].

(10%) At what point on the xy = 12 is the tangent line parallel to the line of 3x +y = 3?

(15%) Please evaluate [ =% dx. (Hint: consider evaluating ([, e~ dx)’)

x=t-sint

(15%) Please find the area under one arc of the cycloid having parametric equations: {y —1—cost
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1. (10%) Convert the decimal number -344 into signed 10-bit bi’nary number in the 2’s complement representation.
2. (10%) Describe the three characteristics of object oriented programming language.

3. Please describe the following terms.

(1) (5%) SATA

(2) (5%) Difference between RISC and CISC
(3) (5%) Control Unit

(4) (5%) ARP spoofing

4. (10%) Suppose we have a magnetic disk with the following parameters.
Controller overhead: 1 ms
Average seek time: 12 ms
#sectors per track: 32 sectors/track
Sector size: 512 bytes
If we would like an average access time of 21.33 ms to read or Write 8 consecutive sectors, what disk rotation is

needed?

5. (1) (5%) Describe Amdahl’s Law and explain the meaning of Amdahl’s Law.
(2) (10%) Suppose a program 80 seconds on a machine, which multiplication responsible for 64 seconds of the
time. According to Amdahl’s Law, is it possible for simply improving the speed of multiplication to have the]
program run at 5 times faster? Please justify your.answer.

6. (15%) Please show and explain the time complexities of quick sort for the hest case and the worst case.

7. Suppose we have an IP address 100.2.34.1072%.
Answer the following questions.
(1) (5%) What is the network address of this IP.
(2) (5%) What is the broadcast address of this IP.
(3) (5%) What is the maximum number of hosts per subnet.
(4) (5%) What is the range of hosts per subnet.
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1. (20%) A C 3% ¥4 X T function: int IsMultiple2020(int n)
MIANBE—BEHn-

& n %2020 9458 RIS 1 FRIBLO0-

2. (20%) A C 33 4 4 T function: int FindSecondSmallest(int arr[], int n) °
BAB—EEHES] arr BEIKE -
WEABRIIMEENGE e - TUBBREITAFERERGET > En>1-
6] ZEARIINER{1,2,3,4) Blsh A2

3. (20%) R C 35 % ¥4 L T function: int SUMList(struct node* head) -

# A\ & —18 linked list & head pointer - struct.node & # 4o F :
struct node{
int data; //42.4% % node Ff 17 Bift
struct node* pNext; // &4k F4% node &4 &
1§
# 4 B head A s 2] ¢4 linked list &) &3 4850 -
B R 0 B3 head A74E )4 linked list .4 =18 node > & 38 =8 node &7 data 4L
wBliesk 1> 2 %3 B SUMList =% 6 »

4. (10%) R : AABEFRE £695% £ KA (worst-case ) ¥ MM EHH0(n?)
HPnBRIFEHRINKRD  FERBRGEFH

5. (10%) # & T B &9 binary tree ©

®

a. (5%) # B3 tree & % A'=d@ binaryScarchtrec 2 5 AR th K % -
b. (5%) 3 P tree & % % —18 min heap ? M BRMYEE
6. (10%) 3% #2#8 4 hash table ¥ » 472§ collision o collision 4o {7 % 844 F Fk Ar FoF R ?
7. (10%) {6:3n 2 binary tree & # 8583 » 3 PR 5 74 % /& %0(log, log, n)# binary tree ?
FRRERGER -
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(10%) Please find all the solutions to the system of congruences.

x=2 (mod 5)
x=3 (mod 7)
x=4 (mod 11)

(10%) Let n be the product of two unknown primes p and q. Please show that we can find p and q if wel
know the value of (p —1)(q —1).

(10%) For A ={1,2,3,4}, and B = {u, v, w,xry;z}s=please determine the number of one-to-one function
f1A- B when f(1) #u; f(2) # v;f(3)# w;and f(4hz x.

(10%) Given (x + )" = Y o(®)x*y" ¥, where x, y €Z and n-is.aprime, please prove that
x+y)*=x"+y" (mod n).

(10%) Please use mathematics induetion to prove that 1° +2° +% +n¥= (1 + 2+ -+ n)2.

(10%) Alice, a coffee lover, visits a coffee shop each day and orders ‘on a cup of either Expresso, Cappuccino,
Latte. In how many ways can she order one cup of coffce cach day so that she enjoys each of the 3 types off

coffee at least once during.a (7-day) week.

Please solve the following recurrence relations *

(@) (10%) a, —10a,_; +25a,-2 =0, n= 2, ag="1,0; = 0

(b) (10%) 3ay + 50,1 + 26, 5 =100+ 11, n 22, @y = 10, @ =—>
Please determine the following statements are true or not.

(@) 5%) ¥x [P(x) AQ(x)] & Vx P(x) A Vx Q(x)

(1) (5%) Vx [P(x) vQ(x)] < Vx P(x) V Vx Q(x)

(©) (5%) 3x [P(x) AQ(x)] <= 3x P(x) A Ix Q(x)

(d) 5%) 3x [P(x) VQx)] «= 3x P(x) Vv 3x Q(x)
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