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. How many bits are needed to store a single uncompressed RGB image from a 20.1 megapixel

digital camera? How many bytes of memory is this? If we want the image to fit into 1 megabyte
of memory, what compression ratio is needed? (20 points)

The representation of A in base z is 14. The representation of B in base z is 34. The
representation of their sum (also in base z) is 50.

(a) What is z? (10 points)

(b) The representation of C in base z is 123. What is the decimal value of C? (5 points)

Explain the functional differences between Northbridge and Southbridge on a PC motherboard.
(10 points)

What is free software? What is open source? (10 points)

What does a hash function do? What is hash collision? (10 points)

Deep Learning (20 points)

(a) Please state briefly what is deep learning.

(b) Describe three kinds of layers in the deep learning.
(c) What is CNN?

(d) How to avoid over training for deep learning?

Internet of Things (IoT)
(a) Given the briefly descriptions for IoT. (5 points)
(b) Design an idea for bioinformatics filed using IoT. (10 points)
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AR b E T O S SE  MHEE - ZAEE 0  H P RAFZEARBHE
(Deoxyribonucleic acids, DNAs) e 4 & ik, #3842 F 7 £ iE(proofreading) &) 4% #1 -
JR B BT 7 (64)

2018 YA AMPRERERERL XT3 E R L KR %KBH(CRIPR)E 7,5
A fb4td CCRS #4743 > 4643 HIV &5 B8 AT » @ o555
AT FHRAAR %E(CRIPRE LT A& A BAREAERGTBE - (7

)

. 3538 ATP 89 A 32 ThfE © (6 %)

. BAEAS A KRR EAE] pET-20b(+) F 47 & i& > 36 LA4R BT M Fo & £ Ax (nickel

resin) i 47 #64b 0 FE3RET S| FEE B EAR L EE - (TH)

A gene 540 F -
atggcccegt ggatgeatct cctcaccglg ctggeecctge tggecctetg ggracccaac tctgticagg
cctattccag ccagecacctg tgeggetee aacctagtgg aggecactgtac atgacatgtg gacggagtgg
cttctataga ccccacgacc gecgagage tggaggacct ccaggiggagce aggcagaact gggtctggag
gecaggeggee tgeageettc ggeecetgga gatgattetg cagaagegegg cattgtggat cagtgetgta
ataacatttg cacatttaac cagctgcag aactactgca atgtcccttag

pET-20b(+) cloning/expression region

T7 promoter primer #69348-3

Bglli ﬂm Xbal _tbs
AGATCTCGATLCCGCGARATTAATACCACTCACTATAGGGAGACCACALCGGTTTCCCTCTAGAAATAATTITIGTTTAACTTTAAGAAGGAGA
Nde BspM | pelB leader _Neal geopv BsmH 1 EcoR| Sacl

TATACATATGAAATACCYGCTGECGACCGCTGCTGCTEGTCTELTGCTCCTCGETGCCCAGCCAGCGATGECLATCCATATCGCAATTAATICCEATCCGAATTCCAGCTEC
ﬂetLysTprguLeuProThrA|qnionLaclyLnuLcuLcuLeuAioAlnClnProAloHetAl%ﬁetAspl-nGiylIeAsnSerAspProAsnSerScher

Hinc 1l Eag| signal peptidase

Sall_ Himd Wl _Neotl _ Xhol alal BoGMagt =

CTCCACAAGCTTCCGGELGLACTCGAGCACCACCACCACCACCACTGAGATCCCOLTGCTAACAAAGCCCGAAAGGAAGCTGAGTTCACTECTGCCACCLL TEALCAATAAL

VoiAsplyslLouAlohioAioLouGluHisHisHisHisHysHisEnd

T7 terminator
TAGCATAACCCCTTRGGGCCTCTAAACCGGYCTIGAGGGGTTITITIGC

T7 terminator primer #69337-3

pET-20b(+) cloning/expression region

A k4%, & A (Next generation sequencing, NGS) il & i 2 » 2 A B 8 € F &
A2 52K E - &BHHHERM AR 8 FMAMNE SRR
B HRALERTRERHOTE - (7T 9)

# 1 R
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6. JEMAE B B BEAR RIS ER 0 BHH IR R BT R T RENF
DZE BBBRGREDTER FMNBERRANTURHE RS L E
gkt CGRK~S 3% ) HBFRF - RESBRIFOLRBERN - BHBEY
BT ARRBFARINTEREET - REH R Ml L @G T 72
o0 Ik IR T L8 hudh S6°C 70 5r4E ~ 60°C 20 444 R EAL » Aok 70°C
SLRPARTEAL o HiB A MR ) A B ARRE A AT Ao B B K R B e N 7
(5 %)

7. 2018 F 12 A Google # F &9 A 1% #it [l Bx DeepMind B 4§ 49 AlphaFold % % et
K& G H &HETaR B E(CASP) T #E4 5 — - DeepMind [ BR B 25 89 Bl 4 A T %5 4t
% % AlphaGo ¥ 42 2017 4 R A R A B 941 T - CASP E M B = 1
AlphaFold £ 4 % & 98 1B Ml Ik ¥ # -3k % — ; AlphaFold & oh #7858 7 43 4
FaRE&MPH 25 ABRHLE —ERERAE LY =@ - AL EF
B R ERRAATEG L S HRER BB R AL BT 2 SR
BT 2@ )

8. LK MBEASRSHEAEENBER LM BHHBLLE k4
ERREFHR - EMRPECHIFARETE LN EHR, - RFH o I8 T8
Bl RREBAHMB LM AT REHE LA - 2018 £ 8 v R EMH I RKEHRK
M B8 30, 0 F R AT # Methylobacterium extorquens M A —# % & & lanmodulin
PR BRI LR P 0MA TS o ARAER L THER lanmodulin
BAn Bl e A £ 2B ey A B o FRT

(1) Lanmodulin %& & & & &4 £ % & alpha #27%% (alpha-helices)Fr 48 5%, ° alpha ¥
We b5 A 91 % — 4% beta 1B AR (beta-sheet) & 4% i £ -89 £ B A4 2 (5 %)

Q) MAAFEKRKTEHATEENLBBT - ATRESCMA L BEET  #
P lanmodulin &4 A F & FE AR K A R gk T 242 AHE 2 (5 %)

9. 3% M fn b & (hemoglobin) 7] - AT & & H &9 & 4 38 4% (allosteric
regulation) ° (5 4°)

10.3% P 4m il 9 6942 4EAZ BE(RNA) E B A I AAE ? 2R haE AT 2 (5 2)
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11.DNA 4 % (Replication) (7 %)
12.RNA ## 4% (Transcription) (7 %)
13.Protein #% ¢ (Translation) (7 4-)
14.RNA 3 47 (Splicing) (7 %)

15.%4 & & 48 4 (Protein folding) (6 %)

% 3 H



