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s POTBURBHRIR S AW, ARIERILAR, REMEE R SRR R RS
oM. BN NSRBI KB TR SIS .

AR WRBINFAC R AR, B R BISARME RN BN, 7 ERGHE
AR AR TR S I R L

ff Ik AR T AR R, LSO A BT AR IR BT R I P S
2, “HONSHT B GERBOEI E) 2 Abis F B ARBE T BIE TR B AR A2 2T
FORFE A B NS R A R MR, A A Bt R, — St HRIRIZ 3 BL A ik
TR S A
Ty HIT AU
ﬁﬁ%i%ﬁ By MW Bkt RUIURE T A 55

NE CYER BN

it

(AT ZARS) , BEA T, E5HFE WE , SFHAFHRAE , 2008-1-1
SR

(1] AT Tolkgeit s M . dbat: Jbas RS AL, 2010 4F

[2] E2z. FRIAETR M . Jbgt: P EFE DR, 2002 4

[3] #hZe=2. ZRMER M) . dbat: S5E#E HhRtt, 1989 4F
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WEgR5: 1001098 IR BEWI T
PRFETJL W 4 FR:  Methods of Educational Research

et 48 %45 3 TRRSEM: 5 1 22
SEFIE: WL RO

FTiERE: k
= HEHSER

ARIER AT AL ETIRE, HIRE2ERA T EE RN IER, TE
WANEE WF R TR EhAS s FROHE FE I B R R 2 B B e 5 S B S S, VI Se BB E
W S G ISR N A, IR RN IT %, B CAETT IR R A IE R BT A
iy gitbatr GdtEgit. BARRESGE 2 k. Rk, ROTRE. J7 2= R a4
BraE) , RERAZRILI SPSS B AF.
T RN R IR 2

AR

&I
i)
B HEWRTERE NS RE 4 Y%

SBE BT A A
BIF 1A A ) e 36 4 riz
BIF L ) i
B FE R R IE
S bRy
BB ISEA 2
B TR S (R E S5 % 8 P+ Z 617
WA R E
PRAFE 8Lt
Bt 7E et dn e
IR SR
HH LI
HSRg it
e it
BIE SRS S
S et 6 LiEeSES IR
S S
BANE Grik o
St
ARG
z K5
t A
RIS
VR
CVEgii)
LTS 2 SRR

= SRERHUE N S
ANHRR NS, BORSF AL G RS H AT
VU, e R A
AW FRIITVE AR s BRI T 0] 1 J5 U AN G ST AR AL (0 s S A SR P R 28K

EE TN it

8 PR B B

16 PR+ =B
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v AMNBRUERIR R HEBTEOR . Gt T k.
v BT AU
RGP FIEREL RS VRML SR & 50%, 221830 50%.
AN SRS = BN
HH -
(LIRS, BRI, SPSS Z 0ttt Tk S IM]. A6 3T JE R 2 AL 2011,

[2] Lomax, R.G., & Hahs—Vaughn, D.L. An introduction to statistical concepts
(3rd ed.) IM]. NY: Taylor & Francis Group. 2012.

FESE R

(UfAwedE. Zoegit bt GE=R0 M. Jbat: P EA RS HARAE. 2012.
[2]fliflse. ZEE BT B 2 O M. Jbat: ERtIfiva K24 AR AL, 2011.

[3] A4 2ottt SPSS MY M. _Fifg : SEZR 3 TR H ikt 2010.
(4] ARAE4, RTIR. BOEGHSMPFEOR ], B : 78 i K5 kL. 2008.

[5] Kline, R.B. Becoming a behavioral science researcher: A guide to producing
research that matters [M]. NY: The Guilford Press. 2009.
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W5 1002001 WAELHR: Bz BT
PRFETJL W A FR: Applied Functional Analysis

IS 40 For: 2 PR 5 1 2
EHVERE: B TR AR ERET: BEE
FBIRIE:

= FEEHSER

L2 R e M A AR, B A AR ik, LRI R SN iR E 7 o IR 4 2 18] L )
AT, 2 EPHRENE 3R], Banach 23[R LK Hilbert Z3[A] (AT AL N, 25
AR R WA AR L AT E S — BRI B T T ik, s A e M e, 32
RIBES) . AURFEE 2 B AT A S BN T S bR, TN R Re s gs, M
SRt b A ST ARLIT B E I AL
T RN R IR 2

N THRIRI | BoEl | &iE

How PR 6 WA Y7
P S 5 i el ] 10 WEPHZ
$F=% Hilbert 2¥A 5IHH T 10 WA P
HIUE  H RS Hilbert 2508 ERSE T 8 R Y
HhE ARZR IR 6 WA P

=\ SREHUENE Sk
T

VY. B RO R

A EHAAEL, TR ST BES. Lebsgue 048, TS, SME T &It
12 BRSO FEAR M, JEHIZS A Hilbert ZFAISE ML E A R, Gram-Schmidt IEAALITFE,
Hilbert 78 [A] i AE1E T e B IEAC SR B, 052 BRI LSS 7 2Rt 51 IR AE A R RAIE 1)
B, SN, Etrr R A T, Hilbert 5% (A1 S5 K~ W5 M H ; Banach
28] b ARZEPE ML 1) F S E0R G 540, ARZR PR M 50 SRy AN LR B R U SRR VA S

M RMEIRTE A A 5 Banach 2% [A]; Hilbert %% Al @i & B E S B, &
HALPIHE 7, BE T, B0, Hilbert 2[AI' B FRINER R, ARLMEME 1 F SECf
G FH, AR RIAR 2 SN FH o
Fiv FErx 7 X

FERH MG R T 8PP RS I RGBS i, P st
KPR 30%, FHIEGR SV T0%. PR RGEN. IR ERE LT AT B
VANNE U S =

(1] Juis. MRzt M. Jbat: EsE B, 1991

(2] B&XEE. NAZESHTIEL. 2008.

[3] BEEER. MAZERH (M. dbgt: &b R, 1983.

[4] HMME. ZEaHrlie M. P22 BRibImE ks HkAt, 2006.
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AR5 1002002 WREEZ PR N RAE
PRFETJE A FR: Applied Abstract Algebra

2R 60 4y 3 TR 551
ERVEHE:  NAECE R R AN £ RE
B TRAE:

s HEEHREESR

PREEARBEAR) DB S, BB N HEAMEAEL A S AR AR EZ N, 1M H
BEERARORIR R, EAMGEE. WHEYRNE. KRG TS 2SI MAT Z N,
KRS B AR BT SAREE AN E AR R A E B RN R
IR S B A RARE SRR B A ARSI A AR, A e R
G ) — e
T HORAR R RIS

HFENE THRIURY g HVE
F—& KHS5H 4 WA P
i 10 R PR
= ARSI R R L 8 URE Y
FlE RS 16 W PR
FHE W0 12 WA P
HNE B 10 W R
= SRERECENE K
y
Y. AR A

H AU RIS M RRBUE RN RREGER. PR B,
TEIARE. DB S ERAE. RS, IEMFRE. PR BERSEAEHE. BWER. KM
Mt R, B, BRIA. AURM. RS Z IR, . B, BRIRHS: d8. § 3
WIWRHE. ARG, RECSARFEZ 0. L2 0.

ME: PEIAEE. PRAR. IEMLTRE. ROEE. KPYEERIMIE . RS 2O, 4y U
PR WRICER, F3g IR A PRIk F i
Fiv FHZ 7 R

FERH MG R T 8PP RS - RGBS i, P st
RAPEIR 30%, FHIEGR VTN T0%. PR RGMEN. IR ERE LT AT B
VAN O ST N

(1] Biedt. v, It ARE IR ], dbsd: b atmp R K2 R, 2001.

[2] dkoRH:. mtAREEERE M, dbat: NR#EE Hhst, 1978.

[3] ¥, KRB M. db5: RE2EH R, 1985.
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WSS 1002003 WAEAFR: BE T
AR AZFR: Numerical Analysis

2E0F: 40 v 2 TRRZE: 55 1
EHVEHE:  ETTRM LA {EEREM: BRiE, TEREET
FAB R mSEECE, MRS

= FEEHSER

HUE 7 30T 5T TSR DB il R R iy 12 S L AR I A BUE 55
RTTARFERE, FIRUUNERZ A B SRR, B A8 m RS ™R
SEVERHE R SCA R AR FE -5 SE PR (1 e BEBOR TR 1 2 — 1T 5 TSN 2
P25 G IS FIVEAR 53 A B AR o 3B L H4R s I SN A R SRS b B0 1) AL ) 24
EJT MR L TR0k, 22 SRR, A B T2 AR R O BT o ) 8 A S s [
T HEEN R R R

% TR st |
B A > | e
i 6 |
B = R AR S 5 5|
B AU SR i | e
BRI WA AR 6 | muiHe
BoeE TR 1| i
BLE AL E BT 1| i
B\ LT A 6 | i
BT SRR S R R 5 § | e
= RRHENE R
%
N

Hermite #fE, HUEAR > AAREOREEE, TIN-RLIET59%, TTRESRIR AU SIGER 12, 254K
LT R AHAE AR A 2 BT o
Ty HIT AU

&
AR S E RS e

(1] =K%, (Baatr)  CEMRO M. JE5Rt: =530 ARt
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WSS : 1002004 TR AEZE i
PRFETJL W 4 FR: Nonlinear Analysis
SRF: 32 oy 2 TR
ERVEREL: R AR AERBU -
FABGFE: 2R
—. BFHMEZER

I AR S, A A B8 T R Banach 23 P HELRIESE T, $RANE . BiHE T
St MEETRIR I EEAR NS, EAEH K Brouwer i\ Leray—Schauder Ji& . PR FRLIHH
FSLHE R DL BRI S AR LR T B T R AR e B ATV S BEARH T, FERe i ix Lt
EHL, A ST R B — e 5 R R AR DA S S A AR R U S TR A i 2
T BRI R R

L

o ®
By 4k

HENE THRIERES | #eEe | &
% — ¥ Banach ZF[E W IAELMEHE T 6 R g
(Nonlinear operators in Banach spaces)
Afe - S A . . N 4
(The theory of topological degrees)
HB=& FIHET Monotone operators) 8 RE YR
FPy AR A5 XHE B (Conjugate i A

functions and duality theories)
= SEERHCANE S

Sh e TR R L S S B, MRC
VU BRI

HACRINEENG,  RIARUE NG, HMERBES.

M Leray—Schauder F, FLURBUS B SHE, H/MEXHE 7%,
. F#ITK

BB G AR B MBS & .
ANE: U S GRS N
(115K, ARtz o, BFrg: IIARRHEBOR T EE,  1985.

[2] J.P. Aubin. Optima and Equilibria: An Introduction to Nonlinear Analysis.

Springer—-Verlag, New York, Berlin, Heidelberg, 1993.
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WS 5 1002005 LR L
PREIE A4 FR: Stochastic Processes

I 40 For: 2 PR 5 1 2
EHIVER: TR A FERRBM: AR, BN

FAERRE: mSEECE SR MRS
— HFEHKSEXR

I A A R BEN LSRR A S N SRR PRI T35, B om 2 R0 FURI AR ok B
HUSRE R B ARE 7, D ST AR DL K BLJE 3k — b 5 STREA LI REST T R AF R At
T HEEN R R A

AR R | #epma | RE
' PRI 6 VR YH%
BE NSRS SRR 4 W PHZ
CH=N ARE/SUNE 6 W PHZ
CHLE SR VIEIPN::: 6 W PHZ
SEILEE HEERIN 8] ) B R T R 6 W PHZ
FONE CPRBEPLE R 6 W PHZ
FLE PRI R K b 6 W PHZ

=, LERHECEENE LA

G
VU, B 5 R A5

Hp BV FEMONES, BUFARIEs WA IEASRE;  IREEI R, C-K
R, CREDA, P ELSECGIREER Q R, AT AR ER TR BT IR BR AR
&, WiES:, w S, e RRAI, PR, EtE, SR, PRI AR E T L
RGN H T C R

HMeri: SRMFEUFIAE, FEMLSRENES, MEROAN, BUFRHERTHE A AR S H
MRS, Q HFEMISRME: CK RN PRI AR PR e s % B R B
X, LRGN
Fiv FHZ 7 R

FERHAGE A HEZ T 2 PE RS T R GTFI5 R S 2 A, P i
SPPHT 30%, S A VEE 70%. I @ MR E IR AR LT T T .
7N~ B B S SCR

[1] xjcte. BEHLERE LN H CGE=0 M. dbnt: S%EE HAREE, 2004

[2] e, MEYLEFE / Stochastic processes[M]. dbEL: HFES 4, 2005.
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WS 5 : 1002006 AR MRS
PREIE 4 FR: Matrix Theory

2EF: 40 2 2 FRiREH: 55 1 22
Ve HETRM LT fERRFN: Vrark. &AL T AE

FBREE:  AMEREL B
= HEHSER

FRFER 2 TRES AT 70 A4 ) B SRR, R 5 TR ERA D TR AR
HAE G HB. THENUN DR R, FERE IR B A 2k R 2 S A . 8 I AR
T o L AR R B AC S8 FR W R RO L, BE R0t AL IR R B 4 58 B HERE Re ), SRt 7
LA RS A EMACARIERFEIN, SRS S B, IR SCbR T R, BRI
A N RN R AR R SEBR TREEOR WK RE 7, DN ST SEUREE . JT RS20 T 3T 4 i o
T RN R IR 2

HENE L CHE N
B R A S A 8 PRELHZ
o A 6 REPHZ
B AEFER Jordan bR 6 WREYHE
GHUES Y 6 P
FhHE FHMES 10 R PR
NS TSGR 4 REPHZ
= RBERECE A R
T
PO,

ot MR E X AR G AR AR e, TS (RN AS 5 A SR AR e AR R R
W58, WSS 2R, bRUEIERS IS schmidt IEAAL VLRI s REREXT M1 2%
RS R HEFER Jordan ARAETE; FEFFRFAEE MG TH 00 B B B FERER =M 0. QR 701
S MIEVEEU SRR E T SR R E S REE s RECERER T
Bl R EAAE FR o3 77 R AP (R S s R R T SO0 ) 5 SCS PR s R RIS 390 5 S PR S SR

M BT A SRR, B RER N MR A I S Rk
PEARYNME RN, FERE Jordan FRUER S/ N2 T R 5 B8 1) 3 S A 2 A X B
RO BRI A TR s R REPERR B SRIE S N, T SGE IR A .

Fiv Frx 7 XA

FERA MG RIEAZ T SRS T RGN GRS
RPEIR 30%, ARG ST T0%. PR RGEN . R ERE LT AT B
7N~ B B S SCR

CUPFSrdh . AL, JERER. dbnt: RhEdikdt, 2011.8

2]k e sb. FERE e, B AR B TR 22 A, 2003

(34 KPR Fh4r, FEFRRRIAZERE G2 kO , dbat: BlEHpRs:, 2005.

(415K BHVE. TREAEFEEEES (56 2 iR . B A: Zpd KAk, 2011,

[BIFEME. HFER (B8 3 W) . Pi%: PHIL TR A4, 2005.
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AR5 1002007 AR R R4S
PRFEJE 4 FR:  Chaotic Dynamical System

IS 32 For: 2 PR 5 2 23
VG PR R AR FERFM: Kz

BRI BeEatr msEAR
= FEEHSER

BN LR AR RGNS, iniMEE. HINES . IR, ShiMEAR
TAE; TSI IR G — A TE, WREFS. 753 R/ G5 . ARREEEIEAR
MESARNERI I, DAt — D 5 STRIRHIE B8 5E 6 B ) LAl o
T BRI R A

HANE THRIBR | #epEa U

A AR 10 TREPHZ

WBoE SRS 6 R

B=E Rk 4 TR

FE  ghifaet 4 A

BhE AR BNRT 4 PR T

BNE JFEFS 4 A
=LOSEEREUANS S

.
1L W D

H AN, A 3CFRL fF5 31 RS

Mesi: AitRRENE . ZIRER UG IE A BT
i HEx T

K HEHE R E %7
ISy BM K EESE R

[1] An introduction to chaotic dynamical systems (2nd ed) , Robert L. Devany, 1989,
Springer—Verlag.

[2] Dynamical Systems: Stability, Symbolic Dynamics, and Chaos,C. Robinson,
1995, CRC Press.

(3] JAfESL. Fr 53l i &g (M), B RS Hilt, 1997
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WEgmS: 1002008 IR WHEHF
PRIEF A FR: Combinatorial Mathematics

B0t 40 45 2 TR 55 1 24
EFIE:  TRRRE R (EARHT: L35

FERAE: mEECE, R
= FEEHSER

(HEHE) £ ZRR BEHENR: EER. BRI e
AR B HE RN o BT ARIER S, AR TRAER (HE ) AR
WA TS, B2 R AT RO 3R SO B RE 4 DA S A S 802 A 9 TR g ks b
e KT RE A7 o
T HEEN R R RI A

BFNE THRIERE | e H/iE
g5 fHyl. def—mie 4 PR P
o AR R PEA] Ramsey € R 6 PR R
o' AFEE LN 8 PR PR
HUE BERE 6 PR P
FhE BHKR 8 PR PR
SBNE  Polya e H 8 URE PR

= SRERECENE K7

7
VU, B 5 R A5

Hc A A, SoiAvERE, HAESA SEEEMNE R, —RE, Ramsey &
i BRREEHS . AAEPRIRH, BEREEISIEC RPN, BEIIYRT S Ferrers
Bl W RBEMRINKER, ERES A9, RREAEBIAR RPN, Stirling 0
Burnside 5|3, Polya it#UE¥, BEREK] Polya EH.

HMeri: A EHRR)— MBI, Ramsey @, BEREEILHCRPIINA, BEREE®
HK AP HINA, Stirling #(; Polya THEUERE, BEREMK) Polya &,
Fiv Frx 7 XA

FERH G HEZ T PRS- R GTFI5 R S 2 A, P i
SPEI 30%, F IS SV 70%, FESSGT MR B VR A LT AT .
IS~ B KBS R

[1] Fhvir. a8 (GE=RR0 . F9%: PR RS H L, 2003.

(2] FAOFE. CHAHEY  GRERMaP . dbat: B, 2002.

[3] C.L.Liu. (HEE=TIL) (BB 1987, me#l: VOIS AL, 1987.

[4] SOV, SHEN, AaBer GE 3RO . dbat: EEREERGE, 2002,
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URAESH 5. 1002009 WREATR: RS g
RFETJL W 4 FR: Higher Mathematical Statistics

2EET: 48 4y 3 TR 551
EHTEE: £, TRZEm L4 {HREUR: fLE

FBREE: MRS EE ST
= HEHSER

ARG O — TNV AR RO EREUR, R B S E T, Rutek:, 7=
s AT, ZICIER AL BRI EG T 7%, AR SR B S A B A
BRI — B A M B T 3%, s o el AL IZ I RERIRE T o A TRREVE A 4t
THEARES . DTN SR U, TEE N ERERE IR, it — b S S AR B
ERHERL
T RN R IR 2

HEENR HRRE | #Beaa ik
o' Fg RN 4 W PHZ
BoE SR 6 W PHZ
BEE BRRR 9 WREPHZ
BWE RS 5 WREPHZ
BhE B 8 WRAPHZ
FONE ZInIEA A 4 W PHZ
HLE RELH 4 W PHZ
S\E R o A 4 BRE YR
WILE TR T 4 URE YR
= SKERHECA AR LT
x
VU N
B sl X IESEARSEL RIES SRR, omtlatek; B

RIZ . WRE T Z0T — ekt mIA, 2ok mE, EBRARERIT; 20ESM N, £
TCIERS 3 A0 S EUAG T R AS 56 SR b, FI o dT, 2R 434

M s IESBESEHNEEARLR, JEESSARAEBRRLR, A IGRR; SRR ZE
ST ZIRRMERNE, EBRVERRIE; 2 ITIESS A SEIAG TR AR R R T .
Fiv Frx 7 XA

FERH NG RN B VE RS T RGBS i, P g
KPP 30%, FHIESR S VER T0%, PR RGTMENL . EURH B A L AT .
7N~ B B B S SCR

(1] Ze5gm. MBS, dbat: BlEd A, 2009,

(2] FE#EGE, fImE. N FHECEG A (GF =) . | AR TR i, 2006.

(3] BRAfR, MRS ES . G EREOCS B, 1992 4.

[4] F3CA8. SPSS for Windows Ziitar#r (56 3 i) . dbat: s ok s fRAE, 2006.
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RIS T 1002010 WIEZR: B v
PRFETJL L A FR: Methods of mathematical physics

S 40 5 2 TSR 5 1 220
NG R e (T URHIT, 250

SRR S, EEvE, By
= FEEHSER

Hep BT B B A B B, ROt BERSYE AR 2 R TR Wit 7e A 2t
AR, ARRER AL S LRV R L2 ) — R, R s B it — 2D g 1,
POER S R )V 2 T A K ) B PR P i o B ACURAR, S B fE SR s X e 5
5 TR A B PR 22 b R0 e, I ELRE WS 3G 22 11 R BRI 7 32 X 3 1) A ) it
ATRAEATHENLT B, TN G 2R ERFEH 22 2] 24 Ja BRI TAEFT S FLSE I3 .
T HEEN R R R

EVE AR THRIGRES | #Beeal | &E
HE RESNSHRYIL 4 WE P
W HUABE R ) R 6 PREPHZ
WEE pEAER 6 PRE PR
E U A e £ & R BN & 0 P S 4 RE PR
FHE  FFRERE (—) Legendre 2T 4 PR PR
FNE O REEREREL () Bessel %L 4 PR PR
FLE ATEES AR 4 PRE YR
FI\FE  Green PREE 4 TRE YFHZ
FIE AL 4 PR PR

=N SRERECENE K
WES1E FLEE
Y. A X A
S B EE AR oy AR RRER R AL
M. Green PREUE. Bk
Fiv FErx 7 X
FERHGE AN HEZ T VPRS- R GTFI5  S 2 A, P i
SPEI 30%, FIES SV T0%, IS SGTMENL  EURH A LT AT .
7N~ B B BB S SOk
(115 R, Hesrik M . dbat: iSRS RAE, 2006.
1R sy GE=R) M. dbxt: &% 8E Hhtt, 1998.
(3125, Heswarik M) L dest: dEat K&t hdt,  2003.
(4] 8k e, REE. B CGEZRBO ML s sQROR S ki, 1997.
(I, HFP kS ENO R M. dbat: B Dol R, 2005.
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WSS : 1002011 LA PR B A
AR ZFR: Mathematical Logic

IS 40 For: 2 PR 28 1 AR
EHVEE: THEHNLER BESERERN TR mHlER BEER
Bl i Ak 7T A ERHm: 2= &

s HEEHREESR

WARAN R MLZ AL P (P R RE AT, Dt 2D 28 ST SRR AN EOR . B fEHOAR

.
N BN MBI A
HENE THRIRES | #ma
H—E ik 6 W PR
HE T AR 10 WREPHE
HEE g 8 W PR
HUE Wi w2 8 TR PR
FhE dEE P E AN A 8 W PR

=L OSRERECFE N 7
SE A T I i BRI HE BB RY  ST 5 S
VY. R R A
i L AR A — i R 2
Fiv FEZITR
B LR G HAERERE. ELgE A,
7Sy B I RS R
(1] 2=, HO@H. g atil i R A 20 15, 2005
(2] FEK. HEZHSL5E4EE M. st Beg bt
[3] K% WATHEAUR A BT . Jbat: Bleg AL, 1998.
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w5 1002012 WA w7
PRFETJL W A HFR: The method of Optmization

IS 40 For: 2 PR 5 1 2
EHVERE: TR AR EREUN: HfRte, FRIE, &AL

FBREE: @, AR
= FEEHSER

AT EARAE A SE AR A S T U (DR, W FCAE e PRI PF T, JEICE
Mrge, VLRI EF I — T8 Tz A TR, FERE /RGN EiR.
TREWIE HabfEh] S5 E A SAOE. EE AR, BEREAERRERNTNER
FEANME S RBEATRE, WI2D 22 2 A BN B DU A 5V At SIE B Pl 81 0 T, 5 5% g R ST B
I 1 g
T HEEN R R R

HANE RIS | sl | &
81 E Fui Bk 6 PR
52 5 LRIERRI 12 REYHR
53 B RLAMmMA T % 14 URELYHZ
54 5 AR 8 URELYHZ
S SRR R B
x
VU E R

—YE R, ARk, RSN, W Newton %, LA bl B A1, T
T
Ty HIT AU

&
AN G SRS e

(1] fEmlBhss. AUk (ETRO M. e REERSA R, 2004
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WSS 1007013 WRREAFR: THE R
PRFETJL W 4 FR: Computational Intelligence
EEF: 40 o 2 TRRZE: 55 2
T Y s AR 5 R e R e B A Tl i P A 2 6 TR AR , & B T AL =R
BESERER. BrR, B, EEsR, BeEe RS rmpm L 4.
EREN: 27
—. HFEHMSEK

TR 2E ) RS ERE T E R RE
T I B e R A P )
T BRI R R

HIREABIR NS, BB, shait &, 2t
IEST, it 2D 2 ] DA BEBOR S5 58 5 2

HENR R | sl | &iE
B i 4 W PHR
R BRSSO 6 WREPHZ
= BORIE DAL 8 W PHR
H R NT AL 4% 6 WA YR
5 LR 2 N 205 B b 2 6 WREPHZ
FoNE BETHE 6 WREPHZ
HLE BUCHHEERE A 4 WREPHZ

= KEREEEAR KL
2GRV R B RVAE R 3 S ST R

ILIN: S D
BT M5, BT R R SRR
i FHzI7

MBS AT RlAHg S .
AR S E RS e
(1] FHErg. RaeEE BRI, dbat: &SEHF HARAL, 2003.

[2] FRoEA, gkubdt. FBAR. THER BP0 B SREEM]. JbE: Btk
#, 2003.
[3] 1A, HEERECGE—. =, =MD, dbil: &EEE B, 2005.
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RIS T 1003001 WAL DAL IR
IR 4 FR: Foudation For Modern Optics

2EEF: 32 Ay 2 TR 551
ERVERE: e, TR FRRHUN: Mt te

FAERRE: WEDLE. BT
= HEHSER

BUAOG AL GG AR B T 2R SE B N T B HA BRI R e - BEE HOL 5 1 5L
f 2 BT, BGPTSR v B a0 98, AT ES A2E, AEFR s UE B
BRI N FE o A IREE )22, ERAAE R G E R DA T I A B R S H
M, TGS, e SRR 7 TAEBHT D Z AR R
T RN R 2

HFENE THRIBRE | B &I
it FEFERIR: UGS T AR R 4 TR %
T SR A R B P e 6 PR PHZ
i % ' 25 B 72 4 TR %
WO AR S BADG 2AER E — RER R 6 TR %
TR R I 6 PR PHZ
BSOS Bk R I LR 4 B, ot
e FARPOLE S E RO 2 LT

BN S CAE Y S
¥
VU B e R A

s AR RE AR R T UG s O () AR i 1] 5 B4 vy B R R AR S s e
AEPRIEES . HRE TR

M aZ R MU AR AR e ) B R T R R A AT AR SO A 1 AR
Rk
Fiv Frx 7 XA

iR, LIRS .
IS~ B KBS R

(1] BB, FREEF M. Jbat: Fa8 Tl ki, 1995.

(2] R BoeRE M. Jbat: ER5 Dk R, 2004.

[3] Z2p&E. MRS M. B BERRERE AR SCER A, 1991

[4] @& %], B B ARG, 1997.

114



WS 5 1003005 WREEZPR: JEZME R
PRFETJL W 4 FR: The Technologies of Nonlinear Optics

2EEF: 32 Ay 2 VARE =3 P 3
ERVEH: TR, e FERAT . 2B

SBREE: DUAOEERA. StEFHER. SEHRTFER 5EAR
= FEEHSER

APRRE A NFO IR DG AE B AR TR J AR TR I FU3R AR LR Ve f) 2 AR S 2
AR, FHA HARLM A G E NGRS BERGUR PN A« EEAR, RN ERE
LMt AR AN S B =BG B S 6B A2 ARkt
RN AR ST SR, TR ENEBAOLE BHEAR PR
T HEEN R R RI A

AR THRIERE | el | s
RN A BRI R S KSR AR HI 2 PR, WHY
A B AR A 4 P2, W
Tt = PR G TR LN 8 $2 R
T VYRS S HAR S HL R 6 F2UR, B
TEEIT I AR AR SN 6 PR, W
RN RS AR LR 6 PR, W
= SKERHECA AR LT
x
PO A

H A AR KA A E BE AT

MR ARG N AHALUCEC A L DUBIR A S22 B A S2 A B
Fiv Frx 7 XA

i, TRAHRE
IS~ B R EE ST SR

[1] 2% degebb=: GE2f) (M. dbE: MMk ke, 2009.

(2] Bedafe. ApLeibotr—— R SRR, B B HE MR, 2001

[3] BIZRJTEVE. ARZMCEOt R LA M. bRt sy~ Tk sk, 2002.

(4] ANVESE. JE&Mbs M. Pa%: PO i RS ik, 2003.

[5] E&EH. e ER P2 M. dbat: dbathB s R & HRAt, 2001.

[6] Robert W.Boyd. Nonlinear Optics. Academic Press, Inc, 1992.

[7] Alan C et.al.. Nonlinear Optics. Addison-Weesley Publishing Company, 2001.

115



WSS 1003006 WA el BB
PRFETL W A FR: Optoelectronic Image Processing

FE]: 32 s 2 TR 55 2 220
ST RN I WY NI o o 2 7 e 1 B TIRHOT: R

FBREE: @SR, OUE AR, BAOLS
= FEEHSER

ARURFERAEB G T B BUGAER H R2 S K E R, RIEHER,
WONTIUE HARSE . BEE B RETH AL 2 BT A R, e B BT BRI 2 . 2
AT RACT BB AL H (R BT AR A R+ b B o A UREEARE KR A5 B BRI A A,
M T2 T IEADG A7 3 AN 5 T AR A A 5 AR BEATES 10, RO ED 67— 5507 R 1Y
LR N o B ACURFR BER AR AR UG A L B . AL B e, ) e G
AR TSR, IR ER R SO BAL B XI5 E) . B bR U S5 R AL B H F 5,
TR FH A2 X 28 B EAT R AL B 1) A SR B T i
T BRI R ILEEAT R E

BEWE PRIRE | EeEmR | &
Ve PR AL T 1 2 4 o
oL PR A B 1 K R R AL LA B S 4 4
g AL 2 s e
IX 38430 5 R E L 4 e
H ) s ey
PRI 4 1 i i
FZE X 255 5 /N AR 4 L g
T B R AL B PR B 4 fﬁ;ig

=L SEERBCE NS Sk
B FUG A B AT FE T it 3 2#0) EAL
LI EGw I
B RGNS, S AR RIS, RGHRE., X0 E. BBIE%S
B A 225 F 7772
M BRI I BCE TR, AN, WAL
Fiv FEZ 7
I RS 20%,  EALPEL 30%, 183 50% .
VAN U SRS
[1] SEEss. BT CED BB E AT M . dbst: iR KE R, 2006.
[2] Kenntth.R.Castleman &%, ¥rrEMG A M] . dbiE: B T H A, 2006.
[3] fibk&s. N HSEIGAEEIM] . S8 FEREER AR KB, 2010.

116



RS 1003007 WRAELHR: 5 BAFEHAR
PRFETFL W A FR: Technology of Optical Information Storage

IS 32 For: 2 PR 5 2 23
EHVEH : eI FEURFON: BB

FBREE: DO, StfE B
= FEEHSER

AR L BTk BB H R SCE BG R, A HER, R
RITE HFR5E . AURFERYE KBRAG B BIARRIAR, W22 0BG 20 AP 5 TH VE
0% H B R IRRE A I ED G - TR SRS R B AR R A AR SR R
AEBRECE . G AL R EE 18, 52 S BB B AR, S 4R B R 2 A il
AREE DX EL H AR R A A, 1 A A 22 X 28 SR AT IR AL B )
A SRR
T BRI R

HFENE TRRRE | #eEEa T
el B R AN S 4 VR
FAAFEEEAH AR 4 VR
WOt R4 5 W R
ISk A A R B 5 W R
JEAE KAl Ik R 4t 4 VR
e BATRERA 6 PR
o B AR AR 4 P YR

= SRERBF N K
7
V9. H ORI £

Hd: WOUCREHE SRS, RIS ZHER.
AMead s JeESk B LR, JEREREN AR S
BN - YiEan Al
EH
AN S ER S = BN
(17 skfEse. (EEAAEHEOR) M. dbat: BTl ikt 2001

(2] BRigds. (BURSEADG RS M. UG b RHEOR iR, 2003.
[3] Ptz ObtaRAEa) M. Jbs Tl RS ik, 2001,

(4] ol Ot RG vk EE) M. dbat: BRI AREE, 2000
(5] fhumli. e R B Aeae) M. Jbst: EHREHRAL, 2003

117



WSS 1003008 WIEAFR: St TFHR 5ER
PRFETL W 4 FR: Theory and Technology of Optical Electronics

IS 48 For: 3 PR 5 2 23
EHIVER: Je TR CERED FLl FERRBM: FREgny

SeBREE: PO ERA (IR
= FEEHSER

ARFER BB TRE CEARR) b 2 A AR, O Jm 85 21 B ML IR AT HEAT PR AU
FOAT U b B BR A . ARV T MBEATIR SEOR, FEORHE: S ipiEie.
TG R T B AR LM, AT FOL R T A SRBOL TR LUBOCET DI RESAFAT T 15K
IR FT LA .
T HEEN R R RI A

HEAR HRISRE | #esgal #*HE
%E(J EET%EEL/{/} ﬁ‘ﬁ?)ﬁiﬂ‘]ﬁiﬂﬁﬁ, %YEZE 12

T‘,E\\

S FIPE. % S PR S o R o P Bk

MR TR : BEHORTL, KTH | 13 |nw o
5 ,E‘

&, LIRS, BT Bk, Wi

SRR - T A S, L

WIS, LRI |

BE, $ 2 —NAT S A AR TS, O
WHIRI SIS O mEs, BECIRH .
et G R M AR, B
WAEAEL N T AR #E . RGBT,
FAEH S IR AR . e85 e IR A 19
REMES SR MACEEAR, LR
Vs E s . BE AR IR AR, R
EIREy vp
=N SRERECENE K

7
VU, E5 5 R A5

o REES AR AR MR

M SRR TFHEB AR e H AR
Fiv FHZ 7 KU

i, LERE
7N~ B B S SCR

[1] A.Yariv #. BRESSEERE, IUAGEE G M. Jbnt: 7Tl 2004.

[2] WEASHELE WoEHAR M. dbat: Bl2EHRRAE, 2000.

[3] FCEE. Jer2Ea M. fiMl: Wil Rz tiicit, 2002

[4] FEAMZE, o7 IEat M. dbat: Ry Tl H i, 1998.

(6] 4, BRIEN. St TR SHEORIM. dbat: BTl Rk, 2005,

R, WY

118



W5 1003009 WA e
RIETL A FR: Optical Waveguide Theory

FH]: 48 s 3 TR 55 1 20
G ERIOT: T

SRR RIS . TSR, TR
L HEHISER

Gl SR o2 TR, 2B WIRRNRE, 55 =] BV ARAT B+ B 24T 7
DA I FR LR AR Y A G AL S T BLA N, S S LA T R 477125,
SHFFEBOESS . SRS LT B ThA B b R X RRATAERTARs 3540, ety DA o 30 e
W 5204 R B LA
= HOENA TR e

O % HRREN | #EER | &

FL R 7 T 4% 7 [ i 25 T S e A g . i
R ARG 3
TV T ST R TR 5, A8 g B P
RS, RS S, WD G
BAIRE S, WA R S, AR o
SR RIS T, R T S R 4 8 B, WER
Wi, S EOR AR S R
WY R ET I i — D2 R, B RET 2R o
RIREE, BRRE SR RO S, AR 4 8 PR, B
ST,
BT, PR OB RO R, B g .
SRRl B A S B
ENE Y T Ty Le:

¥
DU A

AR N VLR, DL S RO LT AT R 5 1R AT 8 F JE A7 N T 4

ERE 5 ek SRR R IR EE s R RS R s T (BB
SRR TS, WA S TR U S R AR R A A
Ty HHTTR U

R
ANe HObE R S SR

[1] Z=RAEE. e R S5HEAR M. dbat: AR HRAt, 2002,

[2] R LB Smie M. Jb5 EEAREHIE, 2005,

[3] DAL, Jhpk RIS M. Fhk: SHARRZEH AL, 2006.

119



WSS : 1003010 WA BAOLE B A
WFEZLL A FR: Modern Optical Information Processing

IS 32 For: 2 PR 5 1A
EHVEH e TR FERRHUN: it 5 4

iRz BUAOG AR
— #EFHMEER

(BUAOLEBALE) ZENHIAOE BB RN S FEATR HATVE L HAE
JCIEE PRI, NEENE OUEENCEELE” © OCEE SEER” ALY
[ A TR FE T D S AR i
T RN R R

-
B il BT Sk
PRt
4 e TR S U O T 6 | i, tEin
e LA A O JEL A T 5 6 | i, tEin

ERMETCARETT%: THEHET | 6 AR L Hg s
DAy (SEWIRr
ERIUPEARMIEAII, THRIE | 4 PR PP RS
HAE PR
TR T B ARG ST | o T T I o L R
7 i LR

TR USSR FO B, | 2 RHEER, L’

T AR R 28 % 3L 2| WRERR, TEWE
TG T AR AR K HAE | o T A BN L T
A A R
=L SEEHCA AR SR
5
VU, AR A
HoSe TR T A B
M S BRI AR TR .
Tiv FErx7 A
B, LR
AYIE /o DS E RS e G
[1] RIEH, S. Jutamulia. EAOEEEAEE [M] . dbxt: JbRTKE AR, 2004.
[2] FEXE OLERBFELINMA M) . dbst: dbat: BTR2EHRAL, 1996.
[3] MR, &E#HmE. TENHIEER M . Jbat: BHEREHRAE, 1984,
[4] BRZZEE, 77 RS 5 B EARFEE LMNAH M . R RiEZEKFHR
#, 2009.
[5] JEHERFHFOERBWA. 5B 5m M . dbst: HUBRCl H A, 1985,
[6] P JmfOeERERE M) . SRR T ERMCR S HR AL, 2006.

120



IS5 1003011 WA 26l E IR 5400l E M
RIEH W 44 :All-optical Communication Theory and All-optical Communication Networks
Fif: 32 For: 2 TR 5 2 2
EHEH: A TR KT ERREW: X&ETH
FABIREE: NS, DG TS SHEOR, St H
—. HBFHEHMSEK

AR —AR @GNS B, 450, TIE. BIREM L4, T2
BFE: BEMIEANES . AR ST, SRR SHOR, 20 (E M IS5 24H %
FINRE, AV E MR, 4Gl E M st
=\ BRSSO

O % HRRER | #eems | &
TSP AR BEREA. AR HAR T 4 B, WS

SIAEREIL 5T LT R A R BRI o
VL BRI T S ML R R 6 PR, B
SEBR BT S AR

TR AR : e S SRR A Uiy o
SRSME. TF%. SRR, e X 6 B, W
SEBEE . SR S b

IG5y R S A T E R B E)E -
W], SR B AR AR L. 4 6 BR, BiF
S I 1 I 24 25 1

Ao I B AR e 4 R, W
IR SRR B 6 P2 Bt
T
= SEERECE N S
o
Y. X A
B S PAE A A e A6 . R R S A SR O HE S 5 R FE A
ME AR 5 A M A e I D RE RS BN LRI 0 B . Y6 Bt e 55

= ¥

v 1 T7
THEHR, Tk,

IS B R EES R

[1] P.E.Green. Fiber Optic Networks. Prentice Hall Inter. Inc.

[2] D.W.Smith. Fiber Network Technology. Chapman & Hall.

(3] ‘Rfeadi, 5KBH, 0k JEMZESEHAMER M. Pz Pl -FRHE RS R
#, 2008.

[4] IRAAERE. e « T AMERSHr GRA5200) M. JE5T: AU Y R
#t.

[5] Greg Bernstein, Bala Rajagopalan, Debanjan Saha. Optical Network Control
Architecture, Protocols and standards. Addison Welsey, 2003.

121



WEgnS: 1003012 IWREEAFR: LT AR
IR 4 FR: Optical Fiber Broadband Networks Technology

IS 32 ¥ 2 PR 5 2 23
EHVEH: JeE TR ST s RN T4
SABURTE: DL EJE R, EAE PR, THEALM L

NE - CEEDESE-SN

LFAEN—F R RIS BT, OB 200, R . B2k RS TS A
PRI A 45 5 R 41 H%ﬁmﬁxhﬁ~Kﬁ\WEEWEKW%oﬁﬁﬁﬁéLﬂﬁ
LT B 2 AR SRS M DS SR SIS . B 90 45 S F o
SRR HR AT A, (2 A R BT e — RO I HOB e S0 R T T S 2% f e
i,

— L BN AL T 2

HFENE TR | el | &
T FEAME S 5 I 48 TRl 4 R
AT LN EA i ELSE
IP HdE 6 2% H AR 10 R, WY
I I 2 457 AR 4 R
RN HA 6 S B
FaMZ% QoS FEAR 4 A
= SHRECEN R Lt
o
DU, = R AT

JEET LAN S FhEERR WAL TP Hd e 4 % Flop A H R A G ol BN B
W5 DBA ks 4% QoS HARFIAAEMERIAR .
Fis %ﬁﬁﬁﬁ%

PP G P RGNS G R, I RS PR 40%, B EST  APE

6%0$MWAM¢ﬂ\%ﬁﬂﬁ£Rﬁﬁﬁﬁ%vo
N~ B R EES T

(1] #EE, i, HKKFESE. TP BICMSER S NA M. bt AR AR
t.

[2] Stamatios V. Kartalooulos. Next Generation Intelligent Optical Networks:
From Access to Backbone [M]. Springer, 2008.

[3] Leonid G. Kazovsky. Broadband Optical Access Networks[M]. John Wiley & Sons,
Inc, 2011.

[4) HOCE. BHOCMBEAR RN M. dbst: BTl Hihckt, 2011,
(5] w2, ZEff, SOGHE. WIBOEML M. Jbat: ARMEHH AL, 2003.
(6] 158, ZEfh. W TEHOLEERMECAR [M]. db5T: ARSI HiARA:, 2002.

122



AR5 1003013 IR HAEFERES RS

WRFE IS A FR
2EEF: 32 20y 2 TR 551
ERVEH: TR, e FERAN: FEEM

iR EEEE, L FEIR SRR, JEE MBS AL
= FEEHSER

DG ERFIIR . JCLFIEE KRG, F9fEmiit. Re 5 ttrsir 5t
THE A AR BT I S RFE DGR 56 AE ML ORI 8% 5 G RRNL A B0 5 BRI BOR s
IS AR DB S RS0 85 W LR S PERE . I AR URTE S 3], SR T e eril
BRI B, ERCARMN BRI, X EE e, ek eABotes, Jtl
CHE R TARR B RARHES R, DR, JeRIRAS I BORN B AR . E IR L
PURFIE . BEIRCAFEME RGBT RN Wt TEM ARG TRIR T STHE, A0 iR

53] RNEICE RS RGN BE— D WE AT T W SE A SR
T RN R R 2

HeEm A Rl HOET i
1. #k 2 W R
2. JeLF s 2 WA PHZ, LEHE
3. JELT RGOS S L e 6 IREL I, R ik
4. HIEEHR N 6 RE D, LA
5. eIl 88 5 o B 6 IREL I, R ik
6. Lk 2 Wk, LS
7. AR 4 WA UHE, LR
8. JLLIEIE RSk RE St 4 IREVHL, LR
=SB A R
x
P T R
B LG, RS Rl R S L, Rk
T WA RGO B LS I e LA RO (S RN AT 5 R4,
Hi. BT
i
AN e TR
Hobt: REAE. JCHBE RS B 2 MR R TALHIRE, 2009,
22k :
[1] Joseph C.Palais. Fiber Optic Communications (Fifth Edition) (3£) . HTF Tk

HRR AL, 2009.

[2] SREEESE, @GRS RR. AR KL, 2003
[3] ®FERR, Jeefimfs T2, ANRHEH H Rk, 1999

(4] B A A < 8 SOk

123




WSS 1003014 TRAEA R D r TRl S
WRFEYL 4 FR: Experiment of Optoelectronic devices and systems

IS 16 Fore 1 TR 5 2 23
EHVEH : e TREEBE . TR S HORZERE . B A BOE AR FU R
SR BUAOGAAA, JethEfE RS R4 FERAM: Tk

= FEEHSER

BRI AE S RE A AR ACFRAN ROR SR RIS SRR, FARAR OGS
R JPEANERE ;s WIR AR . SRG N T A RR A o TR SE PR AR RE T, B
FREEABIETER YR QB SRS . BT R LRMAIT SR ST B IR A AT IR BRI R 2 As 1 A
RIS TRERR .
T RN R

. ‘
TERL ot TER ik
[ 8 AR R EH S R A T
L
Ny é‘ 22 A
PCM 0715 55 5L 2 W ZRA
N \A‘ 22 A
R &5 S ORIl 5 2 WAk, £R6
JEIEAE WDM J PR A AR EO0 ) VR 1 IE. b
Elis sl ELn
A EPN
HLF L SHRFER M 5 SO 9 W ZRA
CCD Ji 2 K A FH P) IE. ZEE

=\ SREREE N R
1. JGHAE S IR SL 58 (254 1)
2. ALl R G (LA%ET)
Y. AR A
R SERE I ARG F R G BT AN SE I
M REWIHS RS
Fiv FErx 7 X
SEHRE, LI RIIVEE .
IS~ B KBS R
[1] A iRe. PEeap 5 e ). dbat:  ERE Tk H R, 2004
[2] XHRE. SGHEER M. Jbnt: Jbp TR H AL, 1990
[3] M B. s sei (M), B 2B RS REE, 2000
[4] KEE. OLLFlE R G E 50 #FE M. Jbat: 7 Tk R, 2004
[5] VLA A, e AR LS M]. Jbat: Jbat3 TR tt, 2002.

124



WSS 1003015 WREAR: BOLHEAR
PRIETJL W 4 FR: Laser Technology
2 32 oy 2 TR 56 2
ERVEREL: TR, k¥ ERRZM: 4R
JAEREE: WOLEHE., i S, AT FERSHER
—. HFHMEER

I FOCE AR MBS, 2R T AR AR, EERAREMA, 3R 4
SIMTRRRIGS: TAR MR RE /T, R o A = R R RN BR A, 4 fa NI 7 Rl 32
FURMIFHT NI B S al . B A UREE, 4 N IR O RO I R B 5 St vk E AR
APOEREARL QB BEIKITHA, BOUHRKHE AR, BEREA. RIHA, £
PR BOLTARIRAR, THEOCEAR R KA K RS .
T BENE KB HE

AR IR | #eARRa | &iE
WO~ IR BEAR SRR 7 v 2 WRE PR

N v i T T R R g —
SFBOLR . Tk KB BRI ’
WOROUBIEATE, B Q. ARG B | 4 | .
ST AR Q 0 RER,

BRI A R ST, E. AR 6 PR, B
R S O S : :
gﬁmk%mim F SRR OGO 2 5 LT ROR 9 _—
BIBOE AR, SR HA 2 U, W
BN L i L e R 9 . N
2 R R P AR, B
AELR M 200N B UL A 5 o P R A B 7

OGS SIS S EHEAR, RS EREGEA. 6 PR, B

R 8O B AT RO H AR
HOG R R B R 5 R Oy 2R XOQ ) 2
S BRI R e, B 4 | B, B
. B EEIEA
= SEERECENS K
7
Y. AR A
Had:s W QEA. BEMKMEAR, BOLBKRE AR, BAEFERA . RIE AR,
M QAL BENGEAR . RO EEOR . R R B
Fiv FH 7 R
i, LERE
ANE U DN E S '
[1] #AE%8E. BOGHEARCGE3M) M. dbnt:RFEEH R, 2009.
[2] R, o H GEsR) M1, dbat: ERF Tk ARAE, 2004,
[3] #BEAM. SFionss LHNH M. Jbnt: BlEdhst, 2008.

125



YRS 1003016 REEAR: AL R Gt S 8
PRFETJE A FR: Micro—Electromechanical Systems and Its Application

I 32 For: 2 PR 5 2 23
EHEHE: 6T FERFOM: $A551-

FAERRE: FRUEMELEARIE. FPRRIE TR, e TR
L HEEHREESR

APRFEHE T IS B HARFF AR T BOR A &S, A o 7 JGIEE A
A5 BAL TR S AHIE PR AT FU AR BRI H R SE A SR AR BB ANEOR, FF A AL R G-
L LRSS RS SCIBENDLE B BRI IS o AR, AN 3]
PUERGEMEEATEE; AR T REAGERE . PV R GIABNEHIRE . eSS
PATHE ML RGHTE RS WL RSN R SMIKEANZE, THRENERRER
s NS DIV R
T HERAR R R A

HENE IR | #Heem | &
PUHLHE R GEREIE . R e 55 R . 455K 2 R
L R SR P i 4 RE PR
RN 2N GRS N 6 Bk, ot
P RSl B 4 Bk, ot
Tl e ks 4 B, o
IRAT 4% 4 Bk, o
B RGEAE ARG IR 6 =R, W
AL 2R GE a2 5 ik 2 Bk, ot
= SKERHECE R R
v
VU E R

Hl: ML RFRITSHELZ, WWLHE RS SIS BEAR TR
AR AL RGEIL
i HE T
Fil. TRk E
ANE S O YSEE S N
(1] FHEEEDE, WMenz[{E]3. WMARSGEAM]. Jbnt: 5Tl AR, 2003.
[2] EhRAEPAEZEi%, Michael Quirk & Julian Serdal[3E]%. (SR #lGEFA. JbF: H
Tk AL, 2003.
[3] Mohamed Gadel Hak. MEMS: Introduction and Fundamentals. CRC Talor and
Francis Group Press, 2006.
[4] Marc J. Madou. Fundamentals of Microfabrication: The Science of

Miniaturization. CRC Talor and Francis Group Press, 2002

126



WSS 1003017 PR R [E KT
IRIEF VA HFR: Solid-state optoelectronics

I 32 For: 2 PR 5 2 23
EHIVEE: e Ll FERRFM: X5

FAERRE: BAR T30 (BRI
— HFEHEESR

AV A T YA 50615 B R A SR B IUERANT 32, BAE A hoOe A g
JeIEH L eSS S DI RIATRY JefE BACHE LR E RS, TR AR
SRR R ST R A BOR, JEH R 1 A A i TR I AR BN TSR, VEREAAT ST
JIT ARSI FEHT T U8 SR Al o
T RN R RIS RI A

AR 121 S I 27 W R &
LOSIER Bt i et A, S IS
g, HAb R R A T, AR 6 WREPHZ

7, REMNLT

2. GRS AR LR SIS RIR, RSB
e, SeTREI SR, AR DGR, AR G A 6 PRE T
PRRDC R, B 5 B8

3. SRFRIE RS SRR R AR, 2
SR B A FOK AR, 2L SR PRI
Fckast, PN ZEAIR e “HRE, Sk 2
SehES, 2 SAWOE IS R TR, 2k SR EO 8 PR %
BRI T AR R 2 SO B IR AR B, k5
AR R P 25 205 N TP A 2, B R R AL ) B
TE'G L T2 1 3 F

A IR SORI I - 2 A LR 3 A 5 3 A

SOE aaA
. e SHRIIE. F S A B 6 Bk, Wik
OB U BN, e Bies N

syt idr
= SRERECENE K7
G
VU EE AR
H b OUE EERA R AR, AR, SREEAR RS e, e
ARG ERRIANERI . A5 BALE., AR AR
M JEIE]L A R R GAE B AL TR A R
Fiv FErx 7 XA
(1) P &5 40%, WIFEL SEEHHT:  (2) HFild 60%.
TN~ B e FEE SR
(1] &R&h. CEREGBETHEAR) . Jbnt: AT HAR: 2003,
[2] Kasap. Photonics and Optoelectronics: Principle and Practice. Jtii: HT
Tk Rk, 2004.
[3] JitkzE, Bhdk. (EARE2EY . B BEREEE AT R, 1980.
(4] Brad#r, Rk (HEESHE 7)) Al m%8EE B, 1989.
[6] C. Kittle CEFF/R) . (FEMAYEFL) . Jbut: BlZEHRE, 1979.

127



WSS 1003018 R FR: THEe
PRI A FR: Engineering Optics

2EET: 48 20y 3 TFeR2E . 55 1 22
ERVEHE: 6 TR TR L 7 4 FEARZU: GEE

SRR s, KR
— HFEHEESR
o HE: AR TR TR B REMUR . — . B A RIEN 2, 2 E RS
W R TR e A S A SR BRI 59, FREH WD G A AR A BB B 1, N
2 TR S BORIRRE . IOGH R G 1 TR B AIRLART FT4T T RS Bt
FUAEOR: iR TROEYRABENS A B AT %, B0 LAe e A S 2
AL A RGNEREDE A RGRME . BERAN R SIADE 2 RS, WEDE AR DR H
FRp PRI AR I B SO RE S TP RIRT S DL RCE AT AR« SEIR mI E B 3 FH

FEE A
T B BT
HENE WRIER | HeERA | %
L JUTbEEREREBAMEE: Ty
PRI HEA T L AR M 7 3 BIR 1) 2% 4 PR YT

o JEERUFSLANIE RO 2R G5 LA R BRI 2R G R
2. BRCHERGE: TR RGN

EEBH. UG RABORR . B RS 6 R
YL ALERS .

3. PHEFHARS: T MRV,

AT TR RATHEEE . PTap . M T e 4 WA Y2
TEA I RRAR AR

4. RGP HICHRRE]: TR bR
e R G H A2 R G b il T AR T K/ xt
FAG ' TR B PN AR BB A S o O L LR R R
S50 AL R 43 BT R AR O SR R 6 o 3 3 ik
LA F 5 1) 4 W K B 4 £ T 6 PR AR O TR I — Ik
Je 0o

5. AR RGE: 1A AR OCE . BB
s, BEA. BISIADE R G I T
DL 6 2 2 G5 M1 A A M R 5 sk B S 4 6 B, Wig
R R GBI BB 4T R % R B
ZH.

6. MERGRBREAY: 7k RGHG T
W7 R IR s R ) MTF 20 1
TR a2 2R B AR B ) A JEL B 3, B 3 BRI
B A, i E . SR B
B 1 18 AT SR AR IE R 25 K
T.06ZEBETE: TSR PY TS TR
5 RS E BB IS A AR 5 4
PR 4 2 B B Zemanx (B AR 1 4,
FIFH Zemax BAFHET— N IADE2E R 5, H&YIS

3 W PHR

6 Bk, B

128



MM BI G RGBT AE

8. X T HTH RGE: THALBETIS
DL 72 A (e R R R . ST T R A S

$o WREA RO R T RGN SRR 5 WA YT
XU ESR . SR RO R T4 RS LRI o

LA T IR

9. JEHIRTHY: TR BIE TR B KA ) A

FCHIRRRATI B . IR P SR IR AN B AT S R S 5 R
HATH ST

10. JERIRIRA RS ER A sk
74 EU R (BRI, IS T S IR R A A
i, 25 B U Al AR RGBT . A 2H A A 6 PR R
P TR IR B, k. AL
N R H R
= SEERBUCENA R

IR e HE AR EALSEER, BER AR TR Zemax HIFEAIRAE T 0%, FIH
Zemax BAF AT —NMLEOF RS, H&THENECE RS EE
VU, B 5 R A5

JUREEE R DA A E A UGS, R BADER RAEM EESH R R
BORE ., B RGNDCHMAGFIES, SHRE. T, R, Jubll. =R, A
Ve R, P BT 2S48 . S, i iR R B R AR E S8, B
Br. BEIBAUABORER . SRR, T REEMAME, BAKXOLR T RGN, £
FER T LI AT RMEEAR R, SerbrEAT 8w XTSI R 0= A REAE,
CR GNP L i
Fiv FHZ 7 R

iR, byl
IS~ B KBS R

[1] AGEAR. TR (BB R0 M), dbat: HUB ML H R, 2008.

[2] 2= AR M), dbat: Bl2EHRAL, 2005.

[3] kAR, Fh2EEk. TR M), R¥EE: REKZEHRMAE, 1988.

(4] skbABEL MNHY62E M]. dbat: AU T AL, 1988.

[5] Z=hk, MREWA. TRDEZE ], dbad: JbstE TR AAE, 2003

(6] A, TR IMI. dba: BTk, 2003,

129



NO. 1003020 Title: Optoelectronic thin films: physics and technology
Class hours:16 Credits: 1 Semester: Spring semester
Applicable students: Graduate students Instructor: Yu Kehan
Prerequisites: N/A
I. Course Description

Thin film science and technology have gone through a thorough development which results
in numerous new devices (e.g., Light Emitting Diodes (LED), fuel cell and solar cell) and new
materials with fundamentally new properties. Thin film research shares the knowledge from
multi-disciplines (e.g., materials science, chemistry, solid state physics, mechanics and etc.) This
undergraduate course is designed as an introductory class for those students who are interested in
thin film fundamentals and processing for various industrial applications. Topics include, but are
not limited to, fundamentals on crystal structures and defects in thin films, the basic nucleation
and growth mechanisms of thin films (growth models, lattice matching epitaxy and domain
matching epitaxy), thin film processing techniques (CVD, MOCVD, MBE, PLD, Laser-MBE,
sputtering, and evaporation etc.), thin film growth instrumentation aspect (energy source, chamber
configurations, vacuum systems and growth controllers), and several advanced topics related to
electrical and optical devices. Lab or tour session(s) will be provided to promote teaching and
learning. The following table provides a tentative guideline for course subjects.
I1. Course Syllabus

Contents Hours

Overview of thin film technology 2
Crystal structures of thin films 2
Defects in thin films (vacancies and interstitials, dislocations, grain 2
boundaries etc.); Nanocrystalline, polycrystalline and epitaxial thin films

Thermal dynamics and diffusion mechanisms in thin films 2
Thin film surface, nucleation and growth models 2
Epitaxy; Homoepitaxy and heteroepitaxy; Lattice matching epitaxy and 2

domain matching epitaxy; Superlattice structures and quantum wells

Vacuum systems 2

Thin film growth techniques (PVD, Sputtering, MBE, Laser MBE, PLD and 2
E-beam evaporation)

Thin film growth techniques (CVD, PECVD, MOCVD) 2
Other deposition techniques: Solution based deposition techniques-Sol-Gel, 2
PAD, LPE

Thin Film Lab Sessions (thin film deposition and property measurements) 2
Oral presentation 4

I11. Practical teaching contents and arrangement
Discussion sessions will be held in the class. Students are going to discuss selected topics.
The thin film lab of the instructor will be open for the students. In the lab session, the students
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will observe the real PVD and CVD tools and how they run. The thin film characterization
techniques will also be demonstrated.
IV. Focuses and difficulties
This course focuses on the physics of the thin films, vacuum techniques, and nanotechnology.
This course challenge the students on the understanding of the differences between the thin films
and bulk materials, and applying the learning in the research practices.
V. Format and Grading
Paper writing (50%) and oral presentation (50%). Students select a related topic, review the
literature in this topic, then write a short article (> 3000 words). Students make an oral
presentation (> 15 min) in the class at the end of the course.
VI. List of References
[ 1] Materials Science of Thin films (2nd Ed), Academic Press; 2 edition (October 29, 2001),
Milton Ohring;
[2] Thin Film Growth: Physics, Materials Science and Applications, Z. Cao, 2011, Woodhead
Publishing.
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RIEF A HFR: Principle and Design of Very Large Scale Integrated circuits

IS 32 For: 2 PR 5 1 2
EHIVE R SRR TR AN AT A FERHUM: sKBE, Rt

iR &
N AR SESR

AVRIEE AR BB TR oMb 2 (AT FUAE e b SRR R VR, A URAE 1 B 2 R A AR B
FEBETE AR RN BAR S5k, A0S R O AR i i I BT R AR S R AT,
HEAT 7 RRAUMIS SR 1 L B (R E — 2527 ST TR Jk A
o HEEN R RIS R

AR TR R #eaw ik
PR R A R Y 2 %
FEARTOR AR it 6 P, g
SR JEL R K 8 6 PR, Whig
JBUR 45 R A5 L 2 LiEss
B TR et 6 %
iR B et 4 P, g

= SRERECENE K

ORI S5 5 (2 BRI

S FEIIRAE (2 )

BARTTHEBM B SE (2 3D
Y. X A

s OMOS BRI %TH 50 A ik, CMOS 2248 1T L% (1) 180 15 29 BT 7 vk

M SROBRIIEA R I, IE GO S K
Fiv Frx 7 XA

WIARFER 60% +FIF gt GHig. BALEE) 40%
AN Y ER T =B N

[1] Bl « 3 fL4E, FEovhlEiE. B oMoS R kg, % Pieti@ Al
Jictt, 2003.

(2] E&ET, hkeAZE. SRRt iat. Jbat: By DIl HReE, 2004,

[3] Sung-Mo Kang 2843, FEINEE. OMOS B EM B — i 5% CGE=/0 .
b5 HF T RRAE, 2005.

(4] Z=H9E, B%IH. FUFEREg . dbat: Hlk Tl R, 2008.
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PRI LA FR: Modern semiconductor device physics
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(1] wafssE. AR SRS E M. Jbnt: B thd:, 2001.

[2] C. Y. Chang %. ULSI Devices[M]. New York: John Wiley & Sons Inc., 2000.

[3] #an%%. SOI CMOS A S HRIAH (M]. dbxt: Fp2=HfRAL, 2005.

[4] S. M. Sze Z. Semiconductor Devices Physics and Technology[M]. New York:
John Wiley & Sons Inc., 2001 .
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WSS : 1005036 UREEAAR: RIEROREE R B T 28R
PRFETJL 4 FR: VLSI process technology
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PRFE T A FR: Microsystem Design and Fabrication
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AR5 1005038 TSR LR TCAD BoR
IR A FR: TCAD Technologies in Integrated Circuits
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[1] Silvaco Athena User’ s Manual [M]. Santa Clara, CA, 2007.
[2] Silvaco Atlas User’ s Manual [M]. Santa Clara, CA, 2007.

(3] Bk, SEpcisg TR M), Bl RHERSE IR, 2007.
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PRI A FR: Power Integrated Circuit and System
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[1] #db. EBAETHRAFERES R M. Jbat: B Dk R, 1999.
[2] #iE&. JFRBIEROR M. dbmt: MUV AR, 2004,
[3] WRAdE. D)= MOSFET Hm AR ik [M]. Ful: R K& HARAL, 1989.
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RFETEL 4 FR: Semiconductor Power Devices
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(1] #EFEHrRI R - A%, D3RRI KA . bRt s Tl iRAE,
2005.
(2] BREEsE. T2 MOSFET 55 AR LR, FEt: ZREE R HARAL, 1990.
(3] MdbEr. A Fas R B 5 . dbat: EE7 Tk R4, 2002.
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RS : 1005041 WIEXFR: WIS R4t
IR A FR: Ratio Frequency Integrated circuits and Systems
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WSS : 1005044 WRIEZIR: BUHMR & B Tt
PRFEJL W 4 FR: Phase Locked Loop Frequency Synthesizer Circuit Design

0t 16 451 TR 5 2 2
& T (EARHT: B R
S AB R

—. FEHMSER

This class is to teach phase locked loop frequency (PLL) frequency synthesizer
from the fundamental concept to more advanced circuit modeling, design and
characterization technologies. Students will learn the functional and technological
characteristics of PLL circuit, the theory of operation of PLL and related components
and the analysis of PLL performance. Also the state—of—art PLL design techniques

will be covered by reviewing IEEE research papers

T HORAR BRI RIS

e a | e it
Introduction to PLL Frequency Synthesizer 15 Lecture
Stability and Frequency Compensation 15 Lecture
Frequency Synthesizer Modeling 3 Lecture
LC Tank Oscillator Design 3 Lecture
Charge Pump Circuit Design 2 Lecture
Phase Frequency Detector 2 Lecture
Delta-Sigma Fractional Divider 3 Lecture

= OSRERHUE N K

ZURAE DL He N T o SRR T2 B 5| S AR A0 e 2 [ A 2 ST U Y f R 1
THIEMBTBER .
1L W D

H 5 PLL structure, low pass filter parameters determination, delta—sigma
modulator factional-N divider; charge pump circuit, voltage controlled oscillator,
phase frequency detector.

5 : Phase noise, jitter characterization; feedback system stability

oscillator etc

T FERTT R
kT N E RIS -

AN VS E RS N

[1] John Rogers, Calvin Plett, Foster Dai. Integrated Circuit Design for High
Speed Frequency Synthesis . Artech House 2006.
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AR5 1005045 WAL 9K T
IRFEF WV 4 HFR: Nanophotonics

FI 16 Fore 1 FFRZEM]: 26 2 2
&V ERRFOm: XA
SefBURTE:

I CAERNESEESN

ASURAE T2 B 72 5 [ A R -2 A B 2 2 R RO RIE AR T B TR AR « ik 2
TR IRAT SRGRAT R R TS5 B 1 A 2 OB B R AR e 2 MR
RICET /BOREOE T4 KA a7 AR RO T 8 ET 7L 9Kot2
TATMEA A B TR L AR B 2 B A5 RS &

T HEEN R R RI A
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HEENE X E &SI i
PR
Introduction 1 Lecture
Foundations for nanophtonics 2 Lecture
Spatial resolution and
. 2 Lecture
position accuracy
Optics of inhomogeneous
. 2 Lecture
medium
Photonic crystal (PhC) 2 Lecture
Near-field interaction and
. 2 Lecture
microscopy
Plasmonics 2 Lecture
Metamaterials 2 Lecture
Nanolithography 1 Lecture

= OSRERHUE N K
VRS F B AR R A T o S TR 32 5] 35 A e 2 ) R 2 S0 2 U ) T i
T EME TS
DU, = R AT
H
Foundations for nanophtonics:
Wave equations; dispersion; material models; evanescent fields
Spatial resolution and position accuracy:
The point-spread function; resolution limit; position accuracy
Optics of inhomogeneous medium:
Basics; matrix formulation; 1-D periodic structures and introduction to forbidden
bands
Photonic crystal (PhC):

Theoretical modeling of photonic crystals
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Features of photonic crystals; phase, group and energy velocity; defect mode
A A
Near—field interaction and microscopy :
Near—field optics and theoretical modeling of near—field nanoscopic interactions,
Near—field microscopy
Plasmonics:
Plasmonic fundamentals and sensors
Local field enhancement
Plasmonic waveguiding
Super-resolution imaging
T FEIT R
F T TR R .
ISy M K EE SR
L. Novotny and B. Hecht, Principles of Nano—optics (Cambridge, 2006).
B. E. A. Saleh, M. C. Teich, Fundamentals of Photonics (John Wiley & Sons, 1991).
M. Fox, Optical Properties of Solids (Oxford, 2001).

. H. Raether, Surface Plasmons on Smooth and Rough Surfaces and on Gratings
(Springer—Verlag, 1986)

SR

5. M. L. Brongersma and P. G. Kik, Surface Plasmon Nanophotonics (Springer, 2007).
6. K. Sakoda, Optical properties of photonic crystals (Springer 2001)

7. P. Yeh, Optical waves in layered media (Wiley, 1988).

8. P. N. Prasad, Nanophotonics (John Wiley &Sons, 2004).
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PREIE A FR: Protocols of Telecommunications Networks
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e (2) PRSI LML 2R 5 e
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i HEx T

TEEHZIR, BHRSE S 8RS 80%: PREZ HIFHAMBE/E 5 S gt 20%.
ANE O YSEE S N

(LB A, B, THEALEEMEAE M . Jbst: BTl HRRe:,  2000.

[2] Recommendation ITU-T Y.2012 (2010), Functional requirements and
architecture of next generation networks

[3] P. Calhoun et al., Diameter Base Protocol, RFC 3588, September 2003

[4] John G. van Bosse, Signaling in telecommunication networks, John Wiley &
Sons, Inc, 1997.

[5] J. Rosenberg, SIP: Session Initiation Protocol, RFC 3261, June 2002.

[6] Thomas Dreibholz et al., Stream control transmission protocol: Past
currentm and future standardization activities, IEEE Communications Magazine, 2011.

[7] R. Stewart, Stream Control Transmission Protocol, RFC 4960, September 2007.
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(1] BREpAE. ATMAZHOR M. dbst
(2] 8k, ATM P48 BB S5 MH] T
[3] MR, Btod. ATMEAR [M]. b3

>k
7/

e

: NRHEHEE A, 2005.
. AbE: P TR, 2006.
: NRHFHEE AR, 2000.

[4] FEmfim. e M]. dbnt. ANERHBHE A, 2004.
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PSR 5: 1006003 WIEAFR: BEMIF RS NS {5 Has

PRFETL W A FR: Communication networks and simulation technology
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[1] D.E. Comer. TCP/IP MZEEIEF AL JHH., AR RLGEN B3R  (HL
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[1] FE/NIR, 2590, BROCOR. Ram. B ARINA. bt JEERSEHIRE, 2006.
(2] VE/IR, 2500, BROCoR. MZERES®. dbe: S%HE HREE, 2012,
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AL 4 FR: COMPUTER-CONTROLLED SYSTEMS
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[1]Karl J. Astrom , Bjorn Wittenmark. {it+FALIEHIRG—RHE5EH) M]. b5t
HL ok i, 2001,
L2]fse s, 2. GFENIEHI RS M. dbat: ERRFHRE:, 2003.
(3] Epbr. GHEMEHIRS) M. dbat: JEERSFHMAE, 2005.
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BRFESLCZFR: Robust Control Theory
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(1] s, Smml e LA M . B WK M aE, 1998,
[2] BaifnsE. Lt RER SRR M. Jbst: BEEdiaE, 2003
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NO. 1007009 Title: System Identification
Class hours: 32 Credits: 2 Semester: 2
Applicable students: Graduate students in Control Instructor: Ding Jie
Prerequisites: Probability and Statistics, Linear System Theory, Optimization Theory
I. Course Description

System identification is to study the system modelling theories and algorithms, it
can provide prediction model for economics, the analysis and design for control
systems. It is the basis of all kinds of control problems.
I1. Course Syllabus

Contents Hours

Chapter 1: Introduction of identification

Chapter 2: Basic models of identification

Chapter 3: Least squares identification algorithm

Chapter 4: Stochastic gradient type identification algorithm

Chapter 5: Nonlinear system identification algorithm

Chapter 6: ldentification algorithm in industrial control

Al BA~IDN

Chapter 7: Introduction of new identification algorithms

[11. Practical teaching contents and arrangement

Group assignment and presentation are involved, identification algorithms and
simulation results are required in final report.
IV. Focuses and difficulties
Focuses: The derivation and the implementation of kinds of identification algorithms.
Difficulties: Identification precision and convergence analysis and so on.
V. Format and Grading
Assignments and attendences (30%), Simulation report (70%)
VI. List of References
[1] L. Ljung. System Identification Theory for the User [M], Tsinghua University
Press, 2002.
[2] D.Y. Xiao. System ldentification Theory and Application [M], Beijing: Tsinghua
University

Press, 2014.
[3] G.C. Goodwin, K.S. Sin. Adaptive Filtering Prediction and Control [M].
Englewood Cliffs,

New Jersey: Prentice-hall, 1984.
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PRFETJL L 4 FR: Modern Power Electronic Convert and Control
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[1] Power Electronic Systems Theory and Design, Jai P.Agrawal. JHHEKFHIR
#t, 2001.
[2] MRERD. BARE R HEAR M. dent: HURTALHRRAL, 2006.
[3] BRIZ. WM T —H TR A M. Jb5: S5 80E HAREE, 2004
[4] BREE. Brw iR gk M. dbst: hEE I AR, 2004,
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PRFEJE W 4 FR: Linear System Theory
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(1] AERER. ZethRGHE G0 M) . dbat: WEHRFEHREE, 2005.
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RS 5: 1007012 TRREA R B RE I BOAR S H
PRFETJL 4 FR: Intelligent Control Technology and Application
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(1] SKEE, IVRLE, KR ZE, K%, mBEREE MEe—myatE M.
72y PEL AT E R AL, 2000.

[2] Forgr. B RS SEMERZEE M . Jba: EEREE AL, 2003

[3] KPURILERE, FEKIE AR FEmEdEmis s & M . Jbat: &
kA, 2000.
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RS 5 1007014 WK HRAUE B
R AR Pattern Information Analysis
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[1] (38)R.0. Duda %53, ZZAR%EE. B2 M. Jbst: MUk RGE, 2003.
[2] (3£)S.T. John %3, MIAFAEERE. BTz ik M1 Jbnt: MUk kAR
£, 2006.
[3] &P ALZE. NI Mg SRt bits . dbat: HER s, 2000.
[4] (38)T.M. Mitchell %535, MARFESERE. Mlag2e>) M. Jbat: HUBR Tl H A, 2003.
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WS 1007015 29 R SN Y SO
R ZHFR: Vision Information Processing
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(1] RAEEH. THENSE i ECeET A - bRt BEEHAREE, 2008.
[2] R. I. Hartley and A. Zisserman %, FHE5EVPE. THEHA ) Z A& LA [M].
B O R, 2002,
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WHEHS: 1007016 WA B(ERFEEREIT S E
PRFEFE W AZFR: Simulation and Analysis of Communication Systems
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[1] M.K. Simon and M.-S. Alouini, Digital communication over fading channels:

A unified approach to performance analysis. John and Sons Inc. 2005

[2] M.C. Jeruchimet al. F#FmIcEE. BRERKSGMTEH—ER., HIEAEAR M. Jb:
] B7 ol H i, 2004,

[3]W.H. Tranter et al. HEHMER. W5 R A EHESTLMNAH M. b5t PR
Tk At 2005.

(46K BERGEESOHE M. Jbat: By Tkl 2007.
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WSS 1007017 WRAEZ PR EUR O 5 B
PRFETJL W 4 FR: Image Analysis and Understanding
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(1] &=HE. BETEENM M. dust: ERRF R, 2000.

[2] RAWEE. INARRAE 0. Jbat: RBl2EdREE, 2007.

[3] =T BMESE M. dbat: BlEd s, 2002.

(4] FElz. BPRAYINENH M. Jbut: BRaetihat, 2002.
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TRFETL A HFR: Intelligence Science
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[1] Fuk. BHEATEE R ILN A [M] . dbat: E%RA HRRGE, 2001.

(2] BRWrA R, otk sgRE M dbad: BlaEieat, 2006

[3] REERZE. iRl S8 [M]. BUIN: Wi ok2E AL, 2006.
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PRFETJL W 4 FR: Robotic Theory and Technology
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[1] Thrun S etc. {Probabilistic Robotics) [M].MIT Press, 2005. (Z#1)
(2] REAAR. (WA AEE) (M. dbat: MU W Rk R, 1993.
(3] ZEX. (PLERNJEEE $=h R Y M. 70 AERg 3 T2 ok i, 1989.
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RIEFL VA HFR: Intelligent Computing Theory and Applications
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(1] EMREE. MZRESe M. Jbst: &S30E iRk, 2012

[2] KARI J. Theory of cellular automata: A survey [J]. Theoretical Computer
Science, 2005, 334 (1-3): 3-33
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Edition. Cambridge University Press, 2004.
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Class hours: 32 Credits: 2 Semester: 2
Applicable students: Graduate students major in control systems
Instructor: Deming Yuan

Prerequisites: Linear algebra; probability theory.
I. Course Description

The goal of this course is to expose students to modern and fundamental
developments in convex optimization, a subject which has experienced tremendous
growth in the last 20 years or so. The course mainly concerns novel and efficient
first-order methods that can be applied to many real applications in control, pattern
recoginition, and signal processing
II. Course Syllabus

Contents Hours

Chapter 1. Introduction to convex optimization 2
Chapter 2. Bacis concepts in convex optimization (convex sets, 4
convex functions)

Chapter 3. Smooth convex optimization: the gradient method 10
Chapter 4. Nonsmooth convex optimization: the subgradeint method 10
Chapter 5. The first-order methods: computational complexity 4
analysis

Chapter 6. Some recent first-order methods 2

III. Practical teaching contents and arrangement

Practical teaching contains several assignments and the final research report;
students are required to submit the final research report and the related simulation
codes.
IV. Focuses and difficulties

Focuses: The comprehensive underatanding and implementation of the first—order
convex optimization methods

Difficulties: The convergence analysis of the studied methods and so forth.
V. Format and Grading

Assignments and attendance (30%); the final research report (70%)
VI. List of References

[1] S. Boyd and L. Vandenberghe. Convex Optimization[M]. Cambridge University
Press, 2004.

[2] Y. Nesterov. Introductory Lectures on Convex Optimization: A Basic Course[M],
Kluwer Academic Publisher, 2004.

[3] BREM. SAUCER S HIE CGR 2RO M. Jbat: J§HR RS AR, 2005.

[4] 1%l (D. Bertsekas) . JEZRPEMIKI (Z8 2 kO [M]. dbExT: JESREH A,
2013.
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PRI A FR: Bifurcation Theory of Nonlinear Systems

I 32 For: 2 PR 28 1 52
VG B TR AR ERAOT:  HE

FAB R AR, RMEREL ARG SEERMS D
—. HFHMEZEK

ARFER N “IRLeMEz ) KRG ER” WA B TRV G T A A A 1 dl i
AURFER2: 2], A B0 50 AL AR T 75 8 ) R BB SRR RN, DSOS PR A G SRk R
T ARG B BARYE: AR SRR e YRR B U RS RS IFol d 4y 7 FHopf
Iy SRR TV ER BB R G MFold % Flip/r % LA & Neimark-Saker ) 7 M &l
WERTTE, HEREAERG D A IS, IR TS R E3T N RS E R Bl
T BENE KB R

HFNE TR R H A &VE
~ N SR
o) =
~ N . AR
RGNS . S S fa et 4 £
. SR
1Ry ANST RS T N — f LNy
. AR
9 =Y AN RS T N — R VAN
ELE RS Hopt 73 75 VG TE o — % Hopf 0 72 4 Fa
. SR
31 2 IS 55T T — i I
. ) . AR
5 ) IS5 T T i 255
BEELRSG Flip o #MIE T S — % Flip 43 % 2 £
HEELR S Neimark—Saker 73 FIVETE X —Hfk 4 AR
Neimark-Saker 4375 & R
o . , B SR
9 2 A /\ﬁ_‘ ANV T a2
n 451 RN 7 LR € 6 PR
W 8h 11 R G 5 3 4 + JE Y
= OSRERFEE NS gt
o
VO, E SR

H 5 I RGNRINEN S SRR, EERAENRELT T BHARLINES
By ot =4Esh RS 8 WS 1 RG34

HMerl: HTEREIR, PO E R
Fiv Frx 7 X

TR K S30% , SRR SR T0%
IS~ M K EEES R

[1] Y. A. Kuznetsov, Elements of Applied Bifurcation Theory [M]. New York:
Springer—Verlag, 1998.

[2] B. D. Hassard %8, Theory and Applications of Hopf Bifurcation [M]. Cambridge,
U.K. : Cambridge Univ. Press, 1981.

[3] Y. A. Kuznetsov, MHZFZEISHEAN M]. Jbit: RREEHRREE, 2010.
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PFEFEAZFR: Advanced Software Engineering
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PFEJE W 4 FR:  Design and Analysis of Algorithms
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Introduction To Algorithms (Third Edition) [M]. Cambridge, Massachusetts: The MIT
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[1] Tanenbaum A S, Steen M V. Distributed System: Principles and Paradigms 2E.
[M]. Prentice Hall Inc., 2008.

[2] Coulouris G, Dollimore J, Kindberg T. Distributed Systems: Concepts and
Design, 4E. [M]. Addision-Wesley, 2005.

[3] Tanenbaum A S, Steen M V. Distributed System: Principles and Paradigms [M].
Prentice Hall Inc., 2002

[4] Coulouris G, Dollimore J, Kindberg T. Distributed Systems: Concepts and
Design, 3E. [M]. Addision-Wesley, 2001.
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(2] FEMETIREE, WESE PEERTRCGE 2 M. dbat: HERFHR.
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(4] P, BUACRT ReBLETR SO B8 2 0 (M. Jbxt: BHEHARsE, 2009.

(6] PHefFsE. BEEpefibEREw 5 NAH M. duat: BlEdihcrt, 2009.

[6] Agoston E. Eiben, Agoston E. Eiben. Introduction to Evolutionary Computing
(Natural Computing Series) [M]. Springer, 2010

[7] Russell C. Eberhart, Yuhui Shi, James Kennedy. Swarm Intelligence [M]. Morgan
Kaufmann, 2001.

[8] Christian Blum, Daniel Merkle. Swarm Intelligence: Introduction and
Applications (Natural Computing Series) [M]. Springer, 2010.

[9] Andrea E. Olsson, Particle Swarm Optimization: Theory, Techniques and
Applications (Engineering Tools, Techniques and Tables) [M]. Nova Science Pub Inc,
2011.

[10] #AF] IEEE Transactions on Evolutionary Computation.

[11] #AF] Evolutionary Computation.
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PRFETJL W 4 FR: Computer Graphics & Virtual Reality Technology
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APRFE AT L B 0 7 AT R Tl R AR . THEALEDR AU 2 dn g
A VHSEAUEEAT 222 1 (R A S PR 5925, T R AR S D432 (80 It e 0 P o S BT 2R
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BNE AR I LHA 4 R PHZ
BAE BE58EY 2 R PHZ

= REEEEAR KL
ZE S HUMRMITIH JR 2 R g8 & 2 A BARBE T [ AT i, BRAA N RAE S &R
HHERE S .
VU E R A
Hol: ERAE AR SR RIS Ay ik
A HSRE A SO A AR ISR
Ty HEIT AU
iR AN ON (B2
AR CLVSE RS = DU
(1] FEdAL%E. HEHERY M. Jbat: AREEARH A, 2009.
[2] SRFESE. RMIIERS M. Jb5t: BlAdhiet, 2005,
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WSS 1008011 RIEZFR: 2 BE Agent HiA
PRFETJL W AZFR: Intelligent Agent Technology

IS 32 For: 2 PR 5 2 23
EHVEHE RN R FERRAUN: 1R/

SRR R RER, CH+El Java St N TR EE
— HEEHISER

e Agent & Agent LLLAE ] Agent HUBE UL LAEK BN N R RERT T A0 — AR
ASPRFERS [0 22 L VEAR A 2 BE Agent BRI B0 B AR, RAREiE R
BHE Agent JHEIAMARSEH . Agent MIEEHLH]. £ Agent REE. #83) Agent. H3) Agent
(22 REEHLA] . HA Agent MR BCTHAIINAT [ Agent REGET- 6, LUK Agent BRI
PIEERR IR, GAREAES MRS EE RS, MEERME. MR, T/ER. #3)
WASKEBERGE . LTRSS IBREHE « ShaS#k i LARAE PR T SN S5+ S i 5 4545
T BURNE R R

HUENE TR Herwa #VE
B BE Agent HiAR 8 iR, Wk
Z FHE Agent R4t 4 BIR, WS
3 Agent 4 ik, WUk
5l Agent 22 A RIEHLH] 8 IR, B
A Agent REET & 4 iR, Wk
Agent 15 B2 Hh ) B 4 BIR, B

=\ SRERHUENE S
R Agent RGT G IIIEE LI Agent N KRG 58, WREiET.
VU B e R A
BHE Agent K RMZFHE Agent REE: B3N Agent KL 2 LREENLH|FI Agent B
B AER A o
Fiv FEZ 7
1% H P I SR REUE T4 2 T 8 43 K B
PN~ B I EEES SR
(1] Eiktl, 1/, FHEF. 268 Agent HAR K HAEBURE BEMSHEAR TP M.
F65T AL T OR 2 ik, 2005.
[2]5k =5, XIHREE. #3) agent BOR IM]. dbu: HHRF ML, 2003.
[3]soifl. REEEMRAILNA M. dbxt: Bl2EdARAE, 2000.
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WSS : 1008012 WREEZ PR R R i 5%t
RFEFL A FR: Object—-Oriented Analysis and Design

IS 32 For: 2 PR 5 1 2
EHIVE R mEAT A FEREM: P
FBIRIE:

—. FHFEMWSER

SR 2 AR PR AR S S AR R G0 (00A) T R G it (00D) K% 87 [ X6 2 4 2 (OOP)
FIFEASRFIE . ME&. FI7iE, R CrHB S mES MAESS, SR CHiE 5 E 2w
FERARFNSLPRAFH,  ReE X SEbr I BT R0 Wity gafe. THEH.
T HUENES RILBCEE R

BENE TRIRES | R | &E
THI [ REARME 1 2 WE M
T ) 06 REBCARAFFAL 3 WE P
T 5 T e 3 R
T [ .53 it (00A) 6 A
T [ 36 5 51+ (00D) 6 A
T A R Crm Ramts 8 T
FET UML T D0 R A ik it 4 WnE P
SNE 4 S LRV S
p
1L Sy D

X TH [0 AR B3 B4R, T R R e i S v S AR, BT UML 9 T ) o
SRR
Fiv Frx 7 XA
VAR SRR
VAN O ST N
[1] A4k, M RMAG N CGF2 D M. dbat: B kAR, 2007,
[2] AR4Eis, WA ROAG T CGE2 B M. dba: B REm s, 2006.
[3] Grady Booch, FHgMy5wE. MMXS R 53t GF 3 ko) (M]. dbat: ARMBHH
fiAt, 2009.
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WFEgH 5. 1008015 WREARR: ST HAUE R LM
PRFEJL W A FR: Advanced Computer Architecture
ERF: 32 o 2 TRRZE: 56 2
EHVEHE: FEPLES AT FERRZN: BRAEH
JABERE: THENARRE, ®PES (—FD , BUREN, BIERS
—. HBFHEHMSEK

BT EAUE R T EN R ORI —, AR A LA R 25 PR () 3k —
WURA B IX T TERFE ) 5 2], A1 22 2R Re g T R 1T A LA RS SUR IR A S EARTF K
AVRFEEL R 2 A R FHUR R ONES . AR EE ., PERE b T AISEE
E THENUA RGN AR ESS o
=\ BRSSO

HENE TR | R | &
P EN A R A A S 2 e

182 R S A R R 6 TREPHZ
FOKLEII S A 4 i

FEAT IR 2 —

HHE AR HFATIE 8 S

[ B EE SR R 2 P 7
HIEMZE, MIMD it HEHLE 2 b3 4 TR Y
%?ﬁ%%%%@%,ﬂﬁﬁﬁﬁﬂﬁ, 4 e

P ENR R 55

=\ SRR NE RS
e
LI EGTw I
WKL SHA, HTHE, S4MEE520MEBHEE, XS I,
Fiv FEZ 7
Fi
PN~ B I EES SR
(1] MEAERSE. HEMLRSGLEM GEZRo M . dbnt: EHERFEHRA, 1998.

[2] Kai Huang. Advanced Computer Architecture, Parallelism, Scalability,
Programmability [M]. dbxT: HLbk Tk HARA:, 1999.

[3] David A. Patterson 8. Computer Architecture A Quantitative Approach (Zf
=ho M) . dERT: HUBCC H ARk, 2004

(4] A THENHBFEERERE GE ko M . dbR0: JEHEREFHAEE, 2009.
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WSS 1008017 WA PR BAIAROAR
PREFE A4 FR: Software Testing Technology

I 32 For: 2 PR 5 2 23
W B (GRZ S Ul IEES

SABIRFE: java AR
—. HFHMESEK
T BN KB e HE

HrNE RIERE | #eegal | &iE
B R 3
Hadoop /4 2
o3 A A S R 8 HDFS 3
o3 A NEHRE AL B MapReduce 3
TRt 3
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mitHE 3
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(1) FAFIMRREAR s (2) BAFREERT;  (3) T B B et i (4) Btk E sh il
s B) MR SRy .
1L S D

BA I A8 () B v T v A A I AR IR O

AR RSB T SRR ks IR D7 Rk o7k
fapvEN

S 7 2R s PR B R R E R AR SO A R BRI
AEEN; BRFRMAHGR Ba. A& CAEREH, xUNIT % T,
Fiv Frx 7 XA

TRAZ IS PR R St HH T i B A0 R 25 3 R P 30 23 A s, AR~ 2 2] 5% G o R A2
SPPRGT 40%, AR5 ) %St RAE S P RST) 60%.
AN ER T =B

(1] ®hires. SR EE B Em#dE M. dbat: AUk s Rkt 2009.

[2]Ron Patton. HAFMIAR Software Testing Second Edition (JEXHK % 2 k) (3)
M. dbxt: HUBR L ARtE,  2009.

[3]BR/bE 25, . Web PEAEMIASEER M]. dbmt: W7 T HAREE, 2006.

AR R, BAFNRR G EME AR M. dEat: JEERF AR, 2005.

[6]Mark Fewster&Dorothy Graham. #AFI H 2 H AR S9L@EmM (M), Jba: 7L
A RAE, 2000,

[6]Glenford J.Myers & Tom Badgett & Todd M. Thomas & Corey Sandler. ¥4z
FIZARM. Jbat: HUBCTML Bk, 2005.

[7]Daniel J.Mosley & Bruce A.Posey. BMAMRE LM, dbE: HUAR L H R AL

310



[8]E1friede Dustin. ARCHAFMIRIM]. Jbnt: JERRZFE R, 2003.
[T BXER I, B M. dbat: W 80E HRAE, 2004
(10145307, ZE0akE Z59F. T R RHAEINR M. A3 R, 2002
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2SS 1008018 TR THEHLIETE 5 M2
PRFE L A FR: Computer Communication and Networks

B4Rt 32 45 2 FRRSEM: 5 1 228
EEE: LA RO, T

iR &
= FEEHSER

R LUTIAR G LS BRI TCP/TP AR REEH A, IR 1 TH AR 45 ) 3 A 5
B, SR 4538 A5 A0S F AR S5 1 0 2 SEBLEEAT 1 U, A4 T SRR R 1 B
AR, AERE— RN S TH LR 28 AR AU R BOR (56 A
T BRI R A

PN TR TR I #IE
THEHLIR 244 2R 45 1 2 PR PR
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THE R IR S B AR 4 PR PR
IP 54 BB AR 6 Rk, TR
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THE B 2 Rk 555 8 4 Bk, EHREE
TCLR I 2% 2 R
THEANUM 2 AR K e 5 4 Bk, EHRER
=L SEEHCA N SR
T BRECEAAT

VU, EE RN A

HoRGE ZH AR, BRI SMEA, 1P SMGEREEAR, EHMERAR, TLM%.
i FErzIT A

HIRFEIX 70%, RO 30% .
PN~ B I EEES SR

(1] . HEALNgE GETko M. dbnt: B Tk, 2008

[2] Andrew S. Tanenbaum 2, W&HTIC . EANMEE CGEIBO M. JE5: EHEK
2FH R AL, 2004

[3] W.Richard Steven ##, JuZEAEZEPE. TCP/IP VEf#E, £ 1. i M]. JbEE: MWK
Tk Hihitt, 2000

(4] RIheE, R H. FENMSHEARZRE, BT o5&t kM. bt
MU Mk H i A, 2009.
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AR5 1008019 LR N T 26
PFEF L FR: Artificial Intelligence

IS 32 For: 2 PR 5 1 2
EVEHE : THEHL ARG A ERBIM: K=

B URIE: BT
= HEHSER

NTERER — TR, TR LN G & R E kRN iR . I A PR 1 2
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ET MRS 4 [
DL 2 7 ik 4 L gy
WS 4 A
A=K 4 e

= RBEENE R
PE

P AR A

H A BETERIRRIR T AHE MR FR R IR TN T RiR N R G514

Ml RN EIE . AR, IR VR DU ST HE R X 2 R ORI A
T T

THEER.
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[1] Nils J. Nilsson: Artificial Intelligence:A New Synthesis. Morgan Kaufmann
Publishers, Ins 1998.

[2] sEH. mBANTEGE. Jbat: Blatiiit, 1998.

[3] Stuart RussellL: N T fGe——F AR TTvE (58 —hR) Artificial Intelligence A
Modern Approach (Second Edition). A ESHBHLHBAt, 2005.
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WSS : 1008020 WREAFR: BRIz 5 AR ERR
IR 4 FR: Data Mining and Knowledge Base Systems

IS 32 For: 2 PR 5 2 223
EVEHE : THEHL ARG A ERBM: A=

JefEREE: HOEEH. NTHRE
= HEHSER

KR EE R G tH RS @B B, 2 SE N R RE A T B IR, CARZE
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[1] Jiawei Han, Miccheline Kamber: Data Mining:Concepts and Techniques. Morgan
Kaufmann Publishers, Ins 2001.

[2] sBdE. SEANLER. Jbat: RBlIEH R, 1998.
[3] Guus Schreiber Z53&, SEMEZEE. (FHRLTAEMFHREH) . bt FU Tk H
Jitt, 2003.
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W% 5 1008021 WRELHR: Bt riss
PRFETJL W 4 FR: Programming Methodology

IS 32 For: 2 PR 5 2 23
EHVEH RN AR SR T A ERBT: =T

SRR BFRIHES
= FEEHSER

REFF B TH SN ML 08 A% O AT o RE P e 5 9552 B ] TSR A S A
o R I S kI PR Y B BRI DRI 5 2 24 N RS Bk 25T W £ i, DA R AR SR B
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Ft—E nitiH 4 RE PR

=\ SREREE N A

SEAREHR NG, AR AT AR B I S/ 5 )i Bl
VY. B SR AT
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IS~ B R FEE SR

[1] Annabelle Mclver, Carroll Morgan. Programming Methodology[M]. JbtIT: 7KK
HLH RRCkE. 2007

(2] ®2Eis, M2: MRt S9eEl M), Jbnt  TE AR F R tE. 2008.

[3] Brian W. Kernighan, Rob Pike. The Practice of Programming[M]. Jt5%: ¥l T
A RAE, 2007,

[4] Jay Ramachandran. Designing Security Architecture Solutions. JbTT: HLER T MV
At 2003

(5] IBM. EMbS=itE M. dba: s Tkt 2010.
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WSS 1008022 WIEZFR: VoIP RGmHr 5ikit
PFEFE A FR: Analysis and Design of VoIP System

IS 32 For: 2 PR 5 1 2
EVE : THENL IEESEA AT A HERAUT: 5KRER

JAERFE: GRS, ITENLNZSE
—. HBFHEHMSEXK
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TE (1) AR FE ) IR B L AT A Y A 2R AL 2 TR R S AR, BESR A 4R VoIP AR A
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T BN SR A

HFEAE THRIERES | #epm | &
BoE 4R 4 SR g
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H =% Internet 4 R
HIUE TP MBHAR 4 SR
$TE VolP A5 JFE 4 SR
HoNE VolP AR 4 R g
#-bE VoIP FAFRE 2 Lt i
$\E 1P Hif RGP IR 2 LRSS
BILE 1P HIERG T 2 LRSS
HE MR TR 2 it i

=L SEERBCE NS Sk
FET R M) TP B 1E RGRCE S5 N AN, R 477, RE 580, 1385k .
DU, = R AT
H s VoIPHIZEAM S . KRG TAEEBEASCHEE A
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Tiv F#I7
EEXT VoIP REGUW K CHHEAR . FRAEE N, BB SO AU g R 2 S il
IS~ B K EESHE R
[1] SKEAR, SMERL VoIP BRI 5 ARGttt M), dbat: AREBHLHIERAE, 2003, 5.
[2] () Olivier Hersent, David Gurle, Jean—Pierre Petit 3&, fBI%, sEHFE.
IP B ——R T M 2 EAEME R M), dbat: NS HARF:, 2000.
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WEHS: 1008025 PRIELFR: [EEYHEH S8
PRFETE LA FR:

20t 16 B30 1 TREEM: 41 20
SR W, MR (ERET EEE

B ERBRREER
= HEHSER
HE: JHhAAEET, 200AR, RENERA RS T, SR b2 AR
i
TR BRREE
o HERA R AR 27

HrNE TR A /I
=Ry 3 BiR2, we 1
R HIE X 3 ik, i1
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PR S (A A 3 BiE2, whHe 1
T SCHE R 2% 3 BE2, Wit 1
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=L OSEEREUANAE R HE
BEEL BHg.
DU, = R AT
H: 5 R
Meri: (1D BIETABA;  (2) HIEERESHE TR SER .
i HE T
TR SR e
N~ B R EES T
[1] H. Zhuge, The Knowledge Grid: Toward Cyber—Physical Society, World Scientific,
2012.
[2] Cyber-Physical Society: http://www. knowledgegrid. net/ h. zhuge/CPS. htm.
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W5 : 1008026 WA MATHHEYSI8
PRFEFE A FR: Introduction to Neruocomputing Theory
B 32 Fore 2 TR 5 1 2
EHEHE: TFEAL. Baifk. BESE T Ea A ERAEm: KD H
FABREE: L
—. FFEHMSEK

22 AR PR A SR . R E & uiX — Bk L, @ISR A & R S a5 MR A
VIt A5 BB AL, MGt ERAL, JEE ST A (E B E A M TR TR T e S
DS I ) 5 2R D
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(1) WA EIER,  (2) NTHZEML N,
i FErzIT A

A, FEAHE: Fl, Sk, Rk, ZEimE.
AN N ER T W N

(1] e i Wi i 8 0 B3R 2% — 76 40 0 1R 7K~ B0 D g M. b BB Tk th i
#t. 2006.

(2] H iR

ZE R HIR
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AR 5: 1008027 IR AR R S5
RFE T 4 FR: Software Architecture

A0 32 2y 2 iR 26 2 221
EHVEE: R R FHE R

FABUREE: SRR, SRR S
— HFEHEESR
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WA HRRER | #eEma K
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1.1 MEAEfERLIE 2 L T
1.2 FgE 550k A
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08 IR R
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3.4 =2 C/S 5tk S
3.5 B/S Skl Ktk 9 e, | T DL AN
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3.7 ST RN Bk R LK 9 ] st
3.8 ST R M1k R A = ﬁﬁyﬁ
B 4 BIEE R HEA .
A1 WAk 2 MR 7 15 2 A7
4.2 WK 2R G MR HE T
4.3 th RS HRIE S ) .
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5.1 it 2 IR
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5.4 ST R LM BT S REHE

319



5.6 Tk RAMIH LR PR
WeHE: ERI T R R BT 3 .
WeHE: ERI kR A T 3 P

= OSRBEECA N KA

URAPMSEER, WA FREAZIR S5 BRI 2T BUA = R IESE &, o BTy &
G5 A RFIE SRS . BT &
VU B ORI AT

(1) AR RS IR; (2 TR REWIEAY B %
i HRx T

TR R AR AR R 4k &
N~ B R EES R

(1] FkAA. AR RS GE 2 o M]. dbRt: JEFERF WA, 2011 GEFD

[2] Erich Gamma £%. Witz w5 T D0 RAPAFREEAE M. Jbst: FUCb i
#t, 2009.

[3] Luke Hohmann. Beyond Software Architecture: Creating and Sustaining Winning
Solutions[M]. Addison Wesley, 2003.

[4] Raphael Malveau, Thomas J. MowbraySoftware Architect Bootcamp[M].Prentice
Hall, 2000.

[5] Paul Clements, Felix Bachmann, Len Bass, David Garlan, James. Documenting
Software Architectures: Views and Beyond[M]. Addison Wesley, 2002.

[6] Roger S. Pressman[3] . ¥ TRE—SCEF MWL TE M. B R 2. 6.
HUB MY Rt 2002.

(7] XE. ARG M. Jbnt: S E bR, 2002.

[8] Mg WriEs5. ABC: JETIARSEN. MMV IT AT T]. AR,
2003, 14 (4) : 721-732.

(8] #hEZ. BWAHERGHBI TSR LT]. ARk, 2002, 13(7) 1 1228-1237.
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WS 1008028 WIEAIR: REEUE P BOHEOR
PRI ZFR: The Techniques of Functional Programming

I 32 For: 2 PR 5 2 23
Ve WA A FEURFUM: kA

FAERIE: BEECE
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—
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6.3 JAZNIE ]S4
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1 R REUE NS EL 9
2 FIR LIS
3 HEUEIIE X
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R YHR

A S 25 .
H S
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F8E MEMITE
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[1] Simon Thompson: Haskell — The Craft of Functional Programming. Third
Edition, Addison-Wesley, 2011. ((PPEARHFiR) (FA)

[2] Bryan 0’ Sullivan %%, LSS HASKELL, ZRFEAA AL, 2008.

[3] Richard Bird, Introduction to Functional Programming using Haskell. Second
Edition. Addison—Wesley, 1999.

[4] Fethi Davie and Guy Lapalme, Algorithms: A functional programming approach.
Addison—Wesley, 1999.

[5] Paul Hudak, The Haskell School of Expression: Learning Functional

WRE YR

NN N NN NN

HAAE A

HAAE A

Programming through Multimedia. Cambridge University Press, 2000.

[6] Haskell B 5 Muk: http://www. haskell. org

(7] skiwf&, 5Kk TF:, Haskell: —FhEIARLERREIES, wRTHEH K524, 2007,
27(4): 13-18.
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WHEgmS: 1008029 WREEZ K. P2P W28 44 R a5 Hy S I
PRFE T 4 FR: Peer—to—Peer Network Architecture and its Applications
S0 16 Fare 1 THRF: 28 2 224
EHVEE: THENLN AR ST F A ERFT: REK%H
JeAEREE: THENIMNZ . . BIERS
—. FFEHMSEK
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NO. 1008031 Title: Big Data Analytics
Class hours: 32 Hours Credits: 2 Semester: Autumn
Applicable students: All graduate student Instructors: Tao Li, Xiaolong Xu
Prerequisites: Computer Communication and Network, Algorithm Design and Analysis,
Distributed Computing, Network Programming
I. Course Description

Big Data Analytics is one of the hottest fields in Computer Science. Data has been
accumulating throughout the computer age in many forms, including database systems,
spreadsheets, text files, and recently web pages. Big data analytics aims to search through big data
for hidden relationships and patterns in your data. We will cover advanced topics such as big data
mining using Map-reduce, similarity search (including minwise hashing and locality sensitive
hashing), mining data streams, mining social networks, relational data mining, and matrix
factorization methods for data mining. This course will be highly beneficial to students whose
research interests are in big data, database, data mining, bioinformatics, information retrieval,
decision science and artificial intelligence, and also to those who may need to apply data mining
to any application.
Il. Course Syllabus

This is a seminar course that will focus on recent developments of big data mining techniques
and their applications to various problems. After the introductory lectures, subsequent classes will
mainly be based on research papers. Topics will cover:

Contents Hours

Overview of Basic Data Mining Techniques 4
Large-scale Data Mining using Map-Reduce 2
Nearest Neighbor Search in High-Dimensional Space / Locality Sensitive 4
Hashing

Mining Data Streams 2
Link Analysis: PageRank, HITS, Random Walk 4
Dimensionality Reduction: SVD, PCA, CUR, ICA, LSI 2
Spectral Clustering, Matrix/Tensor Factorization 4
Ensemble Methods in Data Mining 4
Social Search 2
Advanced Applications: advertisement, recommendation, summarization 4

I11. Practical teaching contents and arrangement
® Installation and deployment of big data analysis platform
® Design and construction of big data analysis application system
IV. Focuses and difficulties
® Core technologies, key mechanisms and algorithms of big data analysis
® Design and construction of big data analysis platforms and the typical applications
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V. Format and Grading
A final grade will be based on the student's participation, assignments and the project.
Students who demonstrate excellent research performance by developing the project to publication
will get extra scores in the grade.
VI. List of References
® Tao Li. Data Mining Where Theory Meets Practice. Xiamen University Press, 2013.
® Jiawei Han and Micheline Kamber. Data Mining: Concepts and Techniques. Morgan
Kaufmann Publishers, 2006.
® Pang-Ning Tan, Michael Steinbach and Vipin Kumar. Introduction to Data Mining.
Addison Wesley, 2005.
® Tom Mitchell. Machine Learning. McGraw Hill, 1997.
® Hastie, Tibshirani and Friedman. The Elements of Statistical Learning. Springer-Verlag,
2001.
® Chakrabarti. Mining the Web: discovering knowledge from hypertext data. Morgan
Kaufmann, 2003.

327



WSS : 1008032 WRAEAAR:  HHEHRE: SRS N
W4 FR: Computer Vision: Algorithms and Applications

et 32 %45 2 TRRSEM: 5 1 22
EFE: R T 142

FfEREE: 2RI
= FEEHSER

AURFE N HEA T ENL BT E SR AT R TR A . REE A B BIE: B
B EHGAEEE, FEARRHE M SRICRITCHAC ;. —4E S AE ) T iR FFRAR T TIRFR
A2 A BT RN B A SR FE P EAEOR, I HEOR B iR 18 Fl s AR el &
ATSEDL, IR N O SR R R
T RN RS

el

HFWR o HEHR HE
B1E Bk 2| UM
2w B 4| U
3 g 4| BEEREE
B4R RIS LT 4 LR A
5% EEsE 4| BmREE
F6E RBRHRE 4 LA B
RTE SHER 4| BRI
8 E IEBIHT 4| BUMESRE
Hom A 2| BB RS

= REEEEAR KL
25 AT RN Y B s A BRI TS M BEAT R, BAR N RAE S N IR B H o A

Ao
LI EGw I
e GRS, =4EE . PR,
M. —AEEE, BT
i FErx T
N4
VAN U SRS
[1] SRS ENGE: BIEERH. dbal: TEERF H G, 2012.
[2] #RE(E, FREEwE THEN S -—FIATTE. dbatd 7 Tl kit 2004 4F.
[3] RS THEN S Z L. S AR O 5 ki, 2002 4.

328



WSS 1008033 RIEAAR:  BEE R G BEA
IR 4 FR: Database System Implementation

e 32 v 2 FRERS I 551

& FHFEE AU IS LM A - Bt 58 A Al A ERREW: T
FABRFE: AR S GOE SRR R RI AR B 2 2R G A i 2

—. HFHEHMSEK

H K AR TH SRR & Mk (TF 78 A S 39 e e A I SeBLARL, ST R G (1 2
RERETT, WO FUESAGIR R R EHE BN AT RE ST, I HHERL, JBAE . T EEaU
FIR NI T B2 Ll $ETH R .

FOR: D HEE N E ALK IR o 55 1 #8704 EE P B AR 4 (DBMS) [ BE A S Hy,
fdi25 2 B4R DBMS IR R SRR IR A SR . 58 2 A N B A7 G AR S0, R R G R
HARAESME LR BRI 58 3 B R GISLB, i 34 DBMS h & AMEZR 5
PISEILEAR, BAREER AW MR IR I %, BB 4 Mo AEWSPTERLI, bR R
DBMS %J SQL 5 & SCRFHI A ERSEIMLAL . 55 5 AR 205U, Lo A S R RAIE s Rk
AAFAE IR B o I Ay B R B R AN i AR A 4 5, 25 % LB AZ M R ARG A
BVFMKYE, U B RE) AR R G A B RE 5 2
T RN RS

HHUREIG 1. fE N4 i )
i N R JE %
FIR A 1: Linux g / B
2 PHE AR e (SN
HITH A 2: make L B8
B
FIR A 3: GNU T EAGA
HHRHIG 2: HREEH RS
RINEIA
FIH A 1: Megatron2000 R ik
N WA G
KIS 2: Metatron2000 #E 77 e o
i 2 HH AN 5 A g A FEEML 1
fitr S
B
F1IH A 3: Metatron2000 %id sk
BUAFig S0
IR 4. Metatron2000 % A<
SQL 14 1) S HF I,
FIHRIRTE 3. ARt PR ARSI . ‘
‘ wJE 9
R 1 AP R o D
‘ 5 o 6 R A R A g FE FEAEL 2
FRAR 2 HEET, E Kl A -
JINEY
RIS IE N

329



FIAR AR 3: ASRHE . ML SR sE
PR

FIAR AR 40 R ARG R 77
il S
FHARATT 4: R 5| SLHHOAR
FHARAR 1o WP ST R 51 Sk

B2/ W E %
BT 2. AHBhR 5528 10 PHZ AR R R R 7 AR 2
AR 3. B RPR G S NiD)

KRR 4: WO 51 SEH
KRR S: ZYERTISLI
KIRETT 6. AWM a L HL

\ WA %
RIS 1 R HTY .

‘ ‘ o 6 PHRME GRS | Rk 2
FOAR AT 2: BARHAT TR -
KIARA 3 WIERPAAT IR B8
FITRHTE 6: AT EHERSLH X ‘

i ‘ R A %
FIARAL 1 HAESCIRE5H B ‘ B

‘ S 6 PHRAE Mg | BRIk 1
FIAR AL 2. HESCH4E -

ZINEY

KRR 3: R & RUSEELEOR

=N SRERECENE K7

S N A LR SR X B IR
Y. A X A

Hps ERKICFEAAR KL MgEd . O RBEURSLE A7 B MR TISLE. #R
BIRGISEBL. Z4EREILDL EVE VTR L. AT RIS I SE R B HAT T RIS 1
SEEL,  HESCHRI S

MR ESRAERE SR EYT . SRR AT RIS ISR

R T % ARURFEA L SR A RO R B R G R S ER, 17 HSE AL R G
GFERSEI. WA EF BRSNS S, B A SO SR RS did e HE
R R BARREAE N, SHUAAIE S EM L, HE A YME R M gwAs . R, 5B H
I A S B A B A SRR R AR A o
Fv FExT7

APRFER B EA gmAR AR AR 25 & B 1207 20, BB AR L 5 30%, ZmfR b 5 70%.
VAN G S E S N

[1]Hector Garcia-Molina %53, # 4 H JFEH IG5 &, 2 FE KA LH (database system
implementation) . AL T H Ak, 2001 4E 25—k

[2162 e 34k, (LinuxC/CH+ AN T153EFYY . BhE=H k. 2004

330



[BIERR. (HEZERSGHFE) (BT BTl ARk 2006
[A12 8 5 . 52085, PostgreSQL H4f e N AZ 23 it WL T th bt 46 52 24 /].2012

331



WSS : 1008034 WRFEZFR:  TCP/P SZELVEME
WRFEYL 4 FR: TCP/IP Illustrated: The Implementation
2t 32 0y 2 FFRZ: 56 2 22
EAVERE:  THENRFESEAR—ER, FRRAe. B RM% g R
ERAUT:  EH
JBRRE: ENEEEMN%E. CIES
—. HFHMEER

KRR ENNHE AR B R LML — TR AR 450 4
4.4BSD- Lite JRAH) TCPIP WAZSEEL, TiZsLd 2R % R4 HIg1T ) TCP/IP SEHL i) JEAl .
AURFE I B A0 2450 24 i e F B2 10 Internet IR AR B AR T 1R, $em i Emgg
RIFAFF R THENL RGNS E B S 45 R BRFPAECE ) FFEE T TCP/IP
I BOBE R 2842 112 2 2 A0 4 2 1 D g DA BRE DG P 26 DS IR A S 3, 38 AR TR AR 1)
220, NS TCP/IP BRI JEH (O HE AR, FRAF TCP/IP #0284, BEARLE v X A HE . W44 11
IP bk AP P RIS S R 454, BRI LR S IR P S Bl, T
e 2 1 ZE D RE AN A OC R G A A S, B T 2460 1P ICMP., UDP Al TCP
)% N J0 A s 2 DA R I e B S0 T (R A AR L 28— R IR P 48 W L3 BT B G 5 X 4%
JS7 FH R 2612 W R 7 1) i
T BN R R

L o BT it
7R 4 PR
mbuf: f7fi #5217 2 PR
FE 1 E AT BLK 42 4 PR
IP Zhidik: 2 PR
AL 2 PHR
IP: I i 6 PR i
ICMP: Internet 4% il 4t SC MY 2 PHRL g
EEr My NN E LN 4 PHR. vhig
UDP: Hl /" #dfs i ip il 2 PR, Wik
TCP: A&z il i 4 PR, iR

=\ SRERE N

1. AE IR TH AT T ML, BROMTE R

2. Y5 — MR R TN 2l TR, BRI
VU, e R A

PRFEEE L T /i 4.4BSD- Lite iiAs TCP/IP 8284, FARAE 1 API RIS 2 1A (5%
2, T RRVUK A BREN R I SE B, FRAZ Internet BMSLE P9 A% T R AT 202316 LA 1P B

332



ST SRR Y B, FRAR IP AbBEEFRE, WIERA . FAMBHILRE, T ICMP 24
AbFESZUNLE, AR 2 ZINRE, T AE DA RS 0 LEL,  B# Internet PCB
FRIAE P D e 5470 LRI R FHERR (96 2R, PR UDP S AN L A FI AR, T R TCP & F#51
B Je TCP iy N it 72

VR SRR R AR b X AL, PR & P SO B S5 i v S AR, DLKIN 4%
AR IS EL, 3O 2 SRR IR R, #iOHKERSGHARSLEL, ICMP 1 TCP
P S o
Fi. I

FZ =R A R, P SRR S R I S 20%, PHIRCRAEME &5 35%, MR &k
5 45%, KAEMALFEIZ O AT, W44 0L AR B 2812 W T B (40 5 45
ISy O R BB SR

1. #M

[1] Gary R. Wright, W. Richard Stevens. TCP/IP Illustrated Volume 2: The Implementation. 4l
BV Hy Rk, 2004

2. FEZER

[1] W. Richard Stevens. TCP/IP lllustrated, Volume 1:The Protocols. HLs Tk H it
2010

[2] RHER S35, H TCPAP #EATMIBREEE (35 =% H 7Tk Hifk4:,2009

[3] BIBR. FH TCPAP BEATMIBR IR (35—4) AT Tkt fR4:,2013

333



PRFE 5 : 1008035

PRI AR Virtual C# & . net framework

e 32 oy 2
& VG

JABIRAR

Tiv e HK 52K

BREAFR: ne

PR 58 1 2

FERRBM -

R

HFER: W ARFESS], AR gmAEE S,
HFEOR: HIR CHE S HATERMNET 288y, TH CHES

fai BA Y WEB R % -
AR CARE Y@ % i il e

tFE M CHE =

REUS IR mRE 7 BT 7K.
RIRTEEENR, RE AT

HHFAE

i
L)

Heawa

ik

Visual C# HEik

FEARTE VLR

FHHRE B
HLfF CHxt AR

K505, EM5H

Mg, g5

. SHHA

Visual Studio 2013 4w Ff 55

CiRzS

HRfifE CHX AT
4R, BED. HhRE
7 3% [ WA 5 B A B
B CH# mIY SRR
Rtk walds. 2R
£ SEN VES

CiRzs

P CH# W R
T FHF
LINQ
BRAERTE 2

CiRzs

Windows 8.1 &
Windows Store FH F* AL

HaghE Aol v R

PR

WEB J & it 5wl v 2 AR
#— WEB W H

iRz

334



HTML. CSS. JavaScript

ASP.NET HF #iiit
WBE %1
ASPNET W EXTH
WEB %4

S H it 4 PIRZS

4 iats

4 iats

v SKERHCE R R L

TSR N
VU, e FHAE A

AURFE R A2 CHEEAIEVE S SR NET 2SR Bl . 3 fi 2 CHmZOETE IR S5 WEB
REFHFF K -
Fiv FErxTT

A TN
/NN

I ST 30% CRAEMEL. IR EIRFEZD

FHEH: B 50%

GRS S IR ST 20%

FOM Je EE S S0k

[1] John Sharp. Visual C# 2013 M AT TEIKEE [M] . &5 K H R, 2015.

[2] BRZR, BN, C# T H PR &S [M]. BRI 1 AR, 2015.

[3] Daniel M. Solis. C# EIf##fE [M]. A EHIEHS H ik, 2015.

[4] #K-TBH. .NET 235 [M]. HUBE M H RiA:, 2014,

[5] FkJeHE, ™A EFNET “FA /K WEB JF & [M]. 7 RG2S E K24 H AL, 2016.

335



336




VAR5 1009001 R R BURE B2
LT FR: Modern Management

2EEF: 32 Ay 2 TR 551
TE VG 2 R {TFARFUT: R

FTiERE: k
= HEHSER

AURFESU TES 48 B R SRV BE 2 U SRR Bt b, 6 B RZ A0 R AT TR
A, e, PEHIERE, MBS S SEER AN IEEAT R, CHGEN HARE R, BOR
QBT AR 0T XM K& F PS5 SR A S B i) AT IR AR, N2 AR R R
TR R 2 S R SR A B S e B LS At
T RN R 2

HEENE WRIBRET | #eemst &L
HHSEEHE 4 R, WY
BRI S R R 4 AR, Bt
" R 4 BAR, R
oll P 4 B, B
Aol R 5 4 SRR, R
A b ZH 2 4 AR, B
T 58 4 PR, WY
A ) 3 4 PR, BRI
=N OSREREEENE K
P
VO B R

LG BB AR BN TE, RN LR E B 51
Ty HIT AU

FHHER, SRR
AN S ER S = BN

[1] #5355 - P« B, AVERER. FHY BB M. dbx: pEAR KR
R, 2004,

[2] M fEeflkzs. R M. Jbst: @5PRE AL, 2008.
[3] Lysge-Mrimanse. R M. dbat: R IR

337



WSS 1009002 WREARR: PREVTF
MR 4K Intermediate Economics

FI. 48 For: 3 PR 5 1 2
EHIVE R AP P B TR L FERFUD: FRiBR

FABRRE: WIRATF
= FEEHSER

TFRAURIRR B, (E54 2R R R H g B R VG 7 T & PR B, fe— R T ulifERT A
B L A R AR B AT A I i TS YS; EORA A BRI R SLhr, DIk
RILSEIR R, A AR T P A B A R A5 T At ok S B 1] YD
T BRI R A

B C Ak HRREN | e | g
% i 4 T
B WAL, i, 00, &%, & 4 . ,
SR S Bk, W
St — 7 —u/a_; S A | A\\—r N3 25 s
;ﬁf WA R, SRR, B 4 wm, Bt
W
B WRER S, TR 5 AR, B
B ARMEL, RAMZ, Tl 5 A, BF
PNEE BTN, 2R %I 5 R, Bt
S0 A, ARRIRANT N 5 AR, B
BNE EMATEERE: PSR 4 B, BF
L A AT 4 AR, B
gt EFRGEETE R 4 PR, R
g MR B T4 5 4R 4 AR, B

SN C Ly
x

V. 25 A S

Hel: e, WA, EZRER s SIS
Mert: RUFERIS, ASHFIARFI I DL IO T2 WA SRR .
Fov FEZ 7K
RAEH A7 AT H
VAN U SRS
[1] JEE %2, WEsrs: AW M. R B, 2007.
[2] BRBHEA, ENL ZWEFE M. B R ARBRM, 2006.
(3] mlk. virgsrs M. dbad: FHEARKZFHREE, 2007.
[4] ZBAf. ZWasrsM. deat: R ARSI, 2000.

338



WSS 1009003 BREAFR: RIS N H
PRFETJL W A HFR: Theory and Application of Decision Science
e 32 v 2 THRFH]: 281 2
EHVEH: FEAYETE, SIEELI FEVREM:  FRAHR
JAEREE: mEHCEgT. BARE
—. BFHKSEKR

BRI AZT TR )5 21, 15742 R Gt S48 8 P s A0 B B RS A AT I B A B 1
AIT7E, feis FH oot 8 B ok 5 ) RELEAT IR 0 Al AR s o i 2 2] sk Bl b g B 0y
W7, B4R IF N IR STV A R B R SR 1 SR ) . R G M S 4R T R SR A T I R A
PRIV, Reis BT 26 8 PR 3R o] UREA T TR IR 23 BT R R 5K
& E A Y B Cn RS E

FOENE TR Gy HE
1. RS SRR ER 4 U, BT, Bk
2. PSR R FRAY 4 R, B, Bk
3. RIEHARS RIEHHE 4 B, B, Bk
4. PRI B 2O R 4 U, BT, Bk
5. AMA. BHESHBRAT N 4 U, BT, Bk
6. BRI RS Tk 4 R, B, Bk
7. Z HIR RIS ik 4 B, BHY, sk
8. BEYLHIN Ly ik 4 B, BHY, sk

=N SRERECENE K

G
Y. A X A

(1) %5 FOME & B L 5, F P ST B8 5 P BV E SR AR R A YA R S P . (2) DT
g s RS 5 DU R0, BENLOE S SRR HE T B S v (3) SRR L SR AT NI Y
MR R, BUARTREEFAT AR, A RE R R, ARSI E. (4) 2
H bR SR B3R AH R & 2 HAR R I @2, W H 2 HARIRAR AR J715 TOPSIS 7441 AHP
LRI
Fiv FH 7 R

TR /2% iR
VASIE S U S E S N

[11tRFE R, R, BUCRSEEIR 57775 M. FIRl: "M KA, 2001.

2] E4BYR. woRFRe 57y M. dbE: Bl2edipcet, 2003.

[3] MiiE WM SEHE M. Jba: JEERAHEEE, 2007

(4] BRE . FEF B&dm, ORI SHEOR M. 702 28Ry Hhidt, 2000.

339



YRS 1009004

WRREAATK:

PRIE R A HFR: Analysis and Design for Information Systems

e 32 v 2
BV PR BRI A
SEABRTR:

N AR SESR

RURRE g B 5 TRl -t 27 R R N o B M A,
EgessTit (IS ARG MO L, % B M A S E AT IL(E B R G WA B 1
J7 AL, SR 2 Al AL O 75 R EH R 4T (35 8 R G 2 L 494 5%

TR 55 1 2
ERRAUM: PR

SR A, AR AR AT AF 5T Bt Al A5 S8 R G B B SE IR Z R B

T HEENE RIS R

FEARGT 5B

FEAEARL B

BFEAR HRIERES | Bl HVE
1% RGBT B 2 IREYHE
2% SRR 2 IREYHE
3% HFRAGITR 2 IREYHE
84 % T H S 4 B, e | SkIR 2 PR
B53 REHT 4 W
63 FRIRBGTHE R A 2 WREL I
7% AR AR RS TR 4 B S| g o e
B8 B AR 4 B S| g o e
9% R 4 Bk, SRE | g o
5510 % UML MEAT I 00 500 BT R R ASE 4 Kl St 4 VRIS
=N SRERECENE K
SIS A TR % H SIS IR EE HiE
51 [ BRI 2% L 2 Project, HhK -
ARG TR A 2 Rational rose AR S6 %
AARE s AR 2 Rational rose HIAR A2 2
RIS R AR 2 Rational rose T BT I
AR R IToR A 4 Rational rose %

VO, =5 S A A

Hoe TR BI5GB R G W IR R

M WSS & ROV TE T SR IHER N AR, Rl CafF e KEEAE R

RGHPAET, BEARGNES. Ba M=,

Ty HEIT AU

S PRk, SEIsST. BIRMSEEETEE .

AR CLVSE RS S DU

(1) R, AR R St InEJRFE 7 o M. Jbx
gt 5uet GE3 0 M. Jbst

(21T} i, s i oy, 8.

[BIHEE/R. Rgintr S5t M. dbat: MUk R, 2010.

[4) b gEve. FaoRaMr 5 R geiscit (5458 3 i) [M]. AEst: AU H AL, 2009.

340

: HUBR ol H A, 2007.
+ N EGHIRSEE H AL, 2009.




AR 5 1009005 PR R HEELFHEE
WRFE IS A FR

2EEF: 32 Ay 2 TR 551
EHVEE: A, EREE TREE FRZT: ma

SRS BURKTH . WOAHT
= FEEHSER

AURFERIH S H IS E R B A2 ARSI X T TR 2 3], RERE X E AP . afor
AE R BLBGEAS P I BF R AR, A EURRAR Tl A priE Gk e g, S Tiiings
o S BUR BB B A R I P SEAN LB, (5 R A5 U T BT SINTE G I &
FERRATRGE G B SRNE s T AR 7l R R BUR S5 B AR 5 JE R R e, 38 BAs Bl
MM, A JEAE B SO R BN . RS AR N SRR A NS B L
ACEHRIE 5 T ) AR TN it
T BRI R

HeE IR | HEEmR | i

F—IWRERR. KRR 2 FEUE,
o ma L, RS | T
;EEEEMMEﬁEﬁﬁﬁﬁﬂ 1| R o
550 TS L3 5 B D .| R W
5 LR TR A T R
AT R S s R R 1| B, o
F-LIE LS AT .| R B
5\ TEH T 5 R 25 RETE
LR E A ) FEVE, B
o5 T SOB AL E BAL 2 B, W

= SBHER R R
%

P R A

o BENR AL IBEFA A TFRAE . BE TS IBE IS S BUMIEEE
IR R 1 7 S0 RN B P 2%

Me R WA 45 R T ARG R SO O S5t T R L 3 e e 1 2B, 8 49 24
5, RN AT R A5 b 5% 4 5 BURFE BRI AR DG B AR n) 8, 15 H B 300 AN SR Y
8.

Fiv FH 7 R

BE L Ee SR
7N~ B B S SCR

[1] modk. dfEEFES M. dbat: ARBBHE B, 2008.

[2] ik« ffE7e « . BfE3Eg M. dbad: ARMEE HRH:, 2001

(3] JEspge. mEES M. dbnt: JEntmigm R Hhckt, 2001.

(4] F2ig. W54k M. dbat: ARBBH HARAE, 2000.

341



NO. 1009006 Title: Advanced Operational Research
Class hours: 48 Credits: 3 Semester: 1

Applicable students: Graduate Student Instructor: XingGuangjun
Prerequisites: Knowledge of Calculus, Linear Algebra and Probability

I. Course Description

Advanced operational research has many applications in science, engineering, economics, and
industry and thus the ability to solve operational research problems is crucial for both researchers
and practitioners. Being able to solve the problems and obtaining the right solution requires
understanding and modeling the problem correctly and applying appropriate optimization tools
and skills to solve the mathematical model. The goal of this course is to teach you to formulate,
analyze, and solve mathematical models that represent real-world problems. We will also discuss
how to use LINGO, MATHEMATICA and MATLAB for solving optimization problems. In
particular, we will cover linear programming, integer programming, goal programming, inventory
theory, queuing theory and dynamic programming.

This course consists of 28 lecture hours and 20 hours of practice exercises. Lectures introduce
the theory of advanced operational research. Practice exercises will be carried out in LINGO,
MATHEMATICA and MATLAB environment and will focus on developing models and
algorithms for advanced operational research applications.

I1. Course Syllabus

Contents Hours
Introduction 2
Linear Programming 8
Integer Programming 6
Goal Programming 8
Inventory Theory 8
Queuing Theory 8
Dynamic Programming 8

I11. Practical teaching contents and arrangement

Practice exercises will be carried out in MATHEMATICA and MATLAB environment and will
focus on developing models and algorithms for advanced operational research applications.
The practice exercises will cover the following topics:

1. Linear Programming model

2. Integer Programming

3. Goal Programming

4. Inventory Theory

5. Queuing Theory
IV. Focuses and difficulties

Focuses:

1. Linear Programming model

2. Goal Programming
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3. Inventory Theory

Difficulties:

1. Goal Programming

2. Dynamic Programming
V. Format and Grading

The teaching is split between theoretical lectures and lab sessions where the students have the
possibility to do practice exercises by building, analyzing, and solving the models of different

real-world problems. Both the theoretical lectures and the computer lab sessions are held by the
lecturer.

Grading:
Participation: 15%
Homework: 15%
Project(s): 20%
Final Exam: 50%
VI. List of References
Wayne L. Winston, Operations Research Applications and Algorithms 4th Edition, 2010
Lieberman. Introduction to Operations Research(9th Edition). McGrawHill.2010
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(2] J« RA/R PNETFERTRA A M Jbat: FHEBLSS H AL, 2000.

[3] B kb, PAbZpreiM]. B 2B R2EHRRAE, 2005,

[4] 2A%E « HAW. HEZReEa M. Jbnt: hERS R HGE, 1999.
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WS 1009022 IR FR: B g5
PRI ZFR: Mathematical statistics & Application
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IR AZFR: Selective Reading of Advanced Literature in Management
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(1] #ifse, xBWIEE, E e E B Rer e M) . JE5T: dERURSA AR, 2004,
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hit, 2008.
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AR 4 FR: Data Mining
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IR 4 FR: Management Communication
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IR A FR: Managing Organization Change
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AT 1010002 WRELFR: mEANILE
PRFETL L 4 FR: Advanced Organic Chemistry
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[1][3E]R.T. 5B AR, RN, AL IM. dbnt: BREEHReE, 1992
[2] fHAHAE. (EEAPULEE) M), dbat: EEEE R, 2003.
[3] ZRAHTE, EARK. (RSEAPL RS N AR (M. AT =55 20E ki, 1993
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IR MR : Chemsensors and Biosensors
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R 1010007 WRERHIR: AWM 550 1A
PRI ZFR: Biochemistry and Molecular Biology
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PRFETJL W 4 FR: Semiconductor Physics
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NO. 1010022 Title: Semiconductor Materials and
Devices

Class hours: 32 Credits: 2 Semester: 1

Applicable students: Master students of optics and optical engineering majors

Instructor: An instruction to Semiconductor Devices, Neamen, D.A. Tsinghua University press,
2006

Prerequisites: college physics

I. Course Description

The purpose of this text is to provide a basis for understanding the characteristics, operation, and
limitations of semiconductor devices. In order to gain this understanding, it is essential to have a
thorough knowledge of the physics of the semiconductor material. The goal of this book is to
bring together the fundamental physics of the semiconductor material and the semiconductor
device physics.

I1. Course Syllabus

Contents Hours
The crystal Structure of Solids 3
Theory of Solids 3
The Semiconductor in Equilibrium 4
Carrier Transport and Excess Carrier Phenomena 3
The pn Junction and Metal-Semiconductor contact 4
Fundamentals of the Metal-Oxide-Semiconductor Field-Effect Transistor 3
Nonequilibrium Excess Carriers in Semiconductros 4
The pn Junction and Schottky Diodes 5
Optical Devices 3

I11. Practical teaching contents and arrangement
No

IV. Focuses and difficulties

Focuses: the basic physics of the semiconductor material; the electrostatics of the pn and Schottky
junctions; MOS transistor.

Difficulties: Crystal structure; the work mechanism of transistor.

V. Format and Grading
The exam is graded as Pass / Fail. To receive a passing grade, the total score should greater than or
equal to 60. The total score depended on the final open-book examination (100%).
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VI. List of References
The Physics of Semiconductors, Enke Liu, Publishing House of Electronics Industry, 2013
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