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BEDTEHRT £ 1M (Question A1)
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Question Al

(1) Find the limits of (a) and (b).

: 1 sinz
@ Jm()
1/z _
(b) lim A+z)—e
z—0 xX

(2) Consider the cascade of two tanks shown in the figure, with 100 L and 200 L
of solution in tank 1 and tank 2, respectively. At the time zero, each tank also
contains 30 g of solute A. After that, water flows into tank 1 at 4 L/min and
the other two flow rates are also 4 L./min. Assume that the mixtures are kept

uniform by stirring.

(a) Find the amount of solute A z(t) in tank 1 at time t.
(b) Find the amount of solute A y(t) in tank 2 at time t.

(c¢) Find the time T,,,, that maximizes the amount of solute A in tank 2.

the amount of solute A: x(?)

the amount of solute A: y®)

4 L/min
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BEDTEHRT E2M (Question A2)
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Question A2

Basketball rule defines three types of throws, each of which adds 1, 2, and 3 points.
Suppose a basketball team plays a game and the number of patterns of scoring up to
n points is represented as a,. For example, to score 1 point, there is only one pattern,
a throw of 1 point, thus, a; = 1. To score 2 points, there are two patterns, 1 point
after 1 point, and one time 2 points, thus, as = 2. To score 3 points, there are four
patterns, three times of 1 point, 1 point after 2 points, 2 points after 1 point, and one
time 3 points, thus az = 4.

(1) Calculate ay.

(2) Give the recurrence formula for deriving a,,. Explain how this gives a,, correctly.

(3) Show two kinds of algorithms to calculate a, and discuss the computational

complexity of each.



REPTEHRTE £ 3M (Question A3)

Ty I EEICBIT AU TORMWICEZ X,
(1) ROLFHNFTRCIZey FT2EHRERDOI B, bo & bEOHDETLE,
bababababababa

abababababa

abaabaababa

(2) [ (1) TROZIEHRI & XTI E DG ZHET 5 70 7 7 L% C 5k Cadid
L, MOH LIEUZ bool match(char *str) &9 5%,

72 & Z 1% match("bababababababa") I true & 7% 5%,

(3) FRM-OH L 2\ 7e 70 77 LD - RS2 BRICHPIE X,
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Question A3

Answer the following questions regarding programming languages.
(1) Give a shortest regular expression that matches all of the following strings.
bababababababa
abababababa
abaabaababa
(2) Write a C program that determines a match between the regular expression you

answered in (1) and a given string. Use bool match(char *str) as a calling
format. For example, match("bababababababa") returns true.

(3) Briefly explain advantages and disadvantages of recursive calls.
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BEDINRHRE £4M (Question A4)
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Question A4

(1) Imagine a virtual memory system with two level memory hierarchy. Here, M;
means a main memory, and M; means a secondary memory. Answer the following

questions on this virtual memory system.

(a) Provided average access time of M; is t; = 107%s, and the one of M, is
to = 1073s. Calculate the hit rate H of M; in order to make the average
access time of this virtual memory system less than the 65% of t;.

(b) Show multiple methods for increasing average access time of virtual mem-

ory, and explain them.

(2) Multiple core or multi-core is a kind of multiprocessor technologies that imple-
ment multiple processor cores upon a single chip package. Answer the following

questions on multiple core or multi-core.

(a) In present, multiple cores are to be used in personal computers and embed-
ded systems as well as server computers. Explain the technical background
of this situation.

(b) Explain the technical points of the views from computer architecture when

we run multi cores efficiently.
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REPTEHRTE £ 5M (Question A5)

(1) XV =T 4 VI RAT LET BT OHGEIC O W THEERICHHE X,

(2) GRS A7 B W T, AR EREOR— D3 1,2,3 D 3 R—=T 57
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Question A5

(1) Briefly explain the following terms about operating systems:

(a) deadlock
(

b
(c

(d) system call

interrupt
critical section

)
)
)
)

(2) In a virtual memory system, let assume there are three main-memory pages 1,2,
and 3. Upon page access sequence {1,2,3,2,4,1,2 3,4,3,2}, illustrate page
replacement step on each page access, based on

(a) FIFO, and
(b) LRU

algorithms. In these illustrations, specify when page faults occur.
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REPTIEHRTE £ 6 (Question A6)

AV —Fv MBS TCP &£ UDPIZDOW T 2FiHE &,

(1) TCP & UDP IZMHTH 223, IEXLHZE Z K
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(4) W—x¥ Fe A7 LARTEED TCPEENTHON B, @ERBKRZNID &
IR IR S s Bl BN K,
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Question A6

Answer the following questions regarding TCP and UDP in the Internet.
(1) Explain what TCP and UDP stand for, respectively.

(2) Concisely explain the difference between TCP and UDP from at least three
points of view?

(3) In the Internet, TCP is often used for communications, but explain why UDP is
defined from at least three points of view.

(4) Suppose there are multiple TCP connections between the same pair of end sys-
tems. Explain with reason whether or not they equally share the available band-
width regardless of the time when the connections are initiated.

(5) What is ACK? Why is ACK necessary?

)
(6) What is Sequence Number? Why is Sequence Number necessary?
(7) Sender and receiver have buffers called Windows. Why are they necessary?
(8) Suppose we establish a TCP connection for transferring a 1MB file with RTT
of 100msec and Congestion Window size of 64kB. What is the average time to
complete the file transfer? Discuss with appropriate assumptions.
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BEDTEHRT 7 (Question A7)

(1) BUF D Boolean Function F OAHEIE F7 2 K& K, MBI & 13, AITH L T,
0/1, true/false Z WHAI ¥ 7% SOOI L TH %,
(a) Flz,y) =2y +a'y
(b) F(A,B,C,D,E) = (AB' + C)D' + E
(c) F(z,y,2) = (x+ ¢ +2)(a" +2)(z +y)
(2) ¥ 7 FLYRY BT 2 T ORI ICE R X,

(a) 7 FLYRPIE, ED I IR T 2 BB B X,

(b) 7 FPLPRZIE, 7V vy 770y 720 TED L) ITHELI NS D
X

() ¥7 P LY R DEEKIZ, WHE )W) &£ ZHTHG6NS2FlE &,

%Lﬁlzt
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Question A7

(1) Find the complement function F” of the following Boolean function F. The
complement function is obtained from an interchange of outputs (0’s for 1’s and
1’s for 0’s) for the same inputs.

(a) F(z,y) =zy' + 'y
(b) F(A,B,C,D,E) = (AB' + C)D' + E
(€) F(z,y,2) = (x+y +2)(a" + 2)(z +y)
(2) Answer the following questions on shift registers.
(a) Explain the action of shift register.

(b) Explain how to organize shift register with flip-flops.
(c) Explain the typical functions realized by shift registers.
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REPTEHRTE £ 8M (Question A8)
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Question A8

Advances in information technologies such as ubiquitous computing have been increas-
ing the possibility of acquiring a variety of spatial information these days. We can
now find systems and services that utilize spatial information in our everyday life. In
light of these situations, answer the following questions.

(1) Give areal-world example of systems and /or services utilizing spatial information
and briefly explain its purpose, spatial information used, and so on.

(2) If a new piece of spatial information would be added to the system/service that
you gave above for its improvement, what information will be useful? Propose
one and explain why.

(3) Discuss technical, social, and regulation-related problems to acquire and utilize
the information you proposed above.
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