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1. Describe briefly the following terminologies: (20 points)
(a) Artificial Inte]ligencé

(b) Machine Learning

(c) Data Mining

(d) Natural Computing

As above, what’s the aifferent from them? (15 points)

2. Consider a quiz game where a student is given two questions and must decide which question to answer
first. Question A will be answered correctly with probability 0.9, and the student will then receive as prize
$100, while question B will be answered correctly with probability 0.5, and the student will then receive as
prize $800. If the first question attempted is answered incorrectly, the quiz terminates, i.e., the student is not
allowed to attempt the second question. If the first question is answered corr'ectly, the student is allowed to
attempt the second question.

(1) Which question should be answered first to maximize the expected value of the total prize money received
(15 points)? )

(2) What is the maximum expected value of the total prize money received (15 points)?

3. Given the following code, what will be output (5 points)?
a=2; sum=0;
while(a>0) { sum=sum +a;a=a-1;}

print(sum);

4. Given the following code, what will be output (5 points)?
x=2;i=1;
while (x <100) {
X=x*x;
i=i+1;
}
print(i);
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5. BINARY-SEARCH

(A) What is the worst-case running time of binary search (10 points)?
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(B) Write a binary search program (15 points).

Input: a sorted array A and a value x.

Output: an index i such that x = A[i] or null.
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Lo KBGATH ~ KHS - A RIB RAEY ~ R FEMM AR © F AT ITHBEESE)
BKAGHH ?(a) tmBBE J (D) fmpalt § (o) HE 4k 5 (d) tm A o

B EHFT AR R REREEA TR YHRERTHEE? @8R (b &E
" (@BEE (K-

- BB &N B ALK T 48 Vigra # 1 Fo AT A AR 7 (a) B TGRS BUR AL A B 0 ()RR
cGMP K% ;5 (c)ik 2V fo i i N M o

SRR b B AR A A KA B AT MR E SR 6153 0 3 S KA AL e AR |
BEGH  HETIMERESLTHALEES 2@ FLgE  O)kHE () — AR
(d) T -

. FHTHER SR TSR ARG K BE G H T E 4 F 4% & (protein complex)? (a) DNA
microarry (b) RT-PCR (c) Florescence resonance energy transfer (d) RFLP

. A B A2 F kinase 9 B4 1L T & 4 enzyme cascade 1% B ISR AAE R 0 P F 547 4 B
A E M AREILe %8 2 @) Typ s (b) Thr; (c) Tyr: (d) Ser ¢

. B $ F insulin fe v AR5 & ik WAL AR IR 0 SR TF S BIAN A B F G e R B K&k G
F4 7 () Ritmip s 24 LR &iE ;5 (b)iE1t glycogen synthease ; ()& 1k glycogen
synthease kniase 3 (d)4% i glucose transporter GLUT4 #% | #m L Bt ©

M RAT AR R M AMAK 0 BhBERAERTA L RAFRACSY  FHPRAANR
RAEE ? () —RALmi(b)K (c) Mk (d) ribose 1,5-bisphosphate

LR

1 iR ALY » KK BAERB GBBERAELF > BORA T RGBS TUAREFR #
FIMAHERE R e e o () FRBE PR G ERT R AR BT o R A A MEER M
FRMNQEELFARREFZI  THWAOEMEF > FHRA AT RS T F35
ARG E 7)?

2. #R B Kot tm ) X ML Y 47/ B 49 DNA &4t » 8378 2 adenine &) 48 % % 51 & 30% A

15% » (a)F % 303 X 2 Y B4 B (ATGC) 45 48 (%) (6 47) » (D) E ¥ F —+ B & 8 & R (64
°C) ¥ B A4 » 1B P ZMEILAATE (2 )7 ()3 ff) il 15 &) F BT K3 (3 2°) »
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1.

AERA B E e 2 ERNE - FRGARMADA RS FH AR R RS
(Shotgun Strategy) | R 7 % — B4 & £ (Bl 4o ARG 2R A A E A > BHMELMES
23 A #2 4 5%48 £ & 7% (Whole Genome Shotgun Sequencing) ; - 35 ffi &3R8 2 A B A
ﬁfﬁ#’é‘/’i’ﬁ-é;J éflﬁﬁi‘fi(s IIJ\) ¥
H — A 7 A AHE 4a i 3B T 2 mRNA(total messenger RNA)#: A& » 48 i@ & 4§ &k (reveise
transcription) # gt ¢cDNA @ R B AFE LM T HB BB EF 45 &R AMERE
A B B de 38 2k 3% R 1 AR 69 5 7 ek 4 (mapping) 2] A #8844 5 B # (reference genome) & » 4P
RBEFF RS R L AAMEH S AR P — LR R HMRA RER  FLHESRA
HEEREH?20G %)

R EMRAE 0 R T — KBS 6942 mRNA - b8 A& cDNA library £ 54 T %1l ¥ €5

MG TH S H 5 ARIRAF o Eibie TR L5 EF 644 ok (mapping) 2] A By i &9 54 &
Eaek > HFRMHHLEHTARAME LORRAFFIHE bt AMERGCERS ST
% o MHATHROREZMAE ?@ %)

ORI RR A — B ol s B 6 KB B T 3 4k 69 2 DNA(total DNA) » R FHM T &l

FEF 58] T —3RRBUFF] o 44 TR £ 5 38 4038 BUF 5 5 wdt (mapping) B K B B &) 3
FREARES > BFERSLERREA L AR AEG G » TRRA BAET — FRRA 78R
2] WRRATRARBENTE?(G )

. B A A A B 4854 DNA A 7)(5'-ACCTTACCGTAATCC-3")1k A # 4% (template) » F) F — 1@

L #% 3| F(primer)4- st DNA « 2 4b 78 &2 89 B H ¥ 4o T dATP, dTTP, $2 dGTP » {247 5 32 4e
ANACTP » A6 mAMF T EEANFBGRRANTER)? 4 2)

. LB 8 K Bke 4 An T dATP, dGTP, dCTP » $i2 TdTTP | » {2 &4y TdTTP | 32 & H ks

AT % ¥(— ¥ — ¥)# ddTTP(dideoxythymidine triphosphate) » 3% ] 4 A%, th R ¢ & £ & A 4B
HleFRHR)?@ 5)

. T3 o W48 45 5% (genetic code) L RE d9 A 2 T R K R BAAFE » GRATHES R H 2

RBP4 %)

. i& & —18 mRNA #3845 4 7] ¢ (5-AGCUAACUGAUGUGAUGUCAACGUCCUACUCUAGC

GUAGUCUAAAG-3") » 3 B £ 3848 4 7 ¥ » JLiE /B # B 3 4E 4% (open reading frame, ORF)# 4
o RETHRESMLIFECGHR EEBRAFIR)? @ 2)




TP REALE 104 L FErAELPE8 4 F KA
#8 AP A AR ALY A RER A

AFtBRAME = R
Part III ~ fff 5488 (431 34 &)
1. 217 ko B P9 & LR A 42 R ABEY (5 %)

2. BAfTimfome) DNA-RNASAF A HM L ALV AELH? 5 4)
3. BT E ok (gel electrophoresis ) T LA Fl R 4-& DNA? (5 %)

4, Jr [ sE-T T A MBHAS B AL B 7 (cation-exchange chromatography ) 37 & » 9 — FE 757 T LM%
ALK EHEGEAKRTR? BEA?(G H)

5. BfTmpp bR QB N €846 L% M (glycan) 2 (5 4)
6. BfTimpishayE G H ¥ & A A a4t (disulfide bond) ? (5 %)

T.8FR 6BGEFEHEYAEAUEERRIATERARNF AT LRI AHRE
EMARAETBERRENGME - AR BB o %R - BB - Ko7~ BEFHEGR
Ao B ERBRE o FRGTHEESREM? @)
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