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4| EBER %l 1 HAEEH 1982 %9 H
Eiiﬁizgé T‘ﬁ%if %%%23* HYEE | W iE 021-34207407
S VA e ITEHR S f& H 021-34207407
POV | Shsibs s TRA | Rk | SRR SR
TG HL T AT X 2R )1 2% 800 5

b WEgs | 200240 | E-mail gao-xf@cs.sjtu.edu.cn
s R B (S SR TR
TP RAZ . HEEWT RIS
BREMN:
[1] 2013 FFHZFE Hikmth 5HE® (88 3EEWIIE A 2T N
[2] 2013 #FF/FZE  AHFEEIR (R 3 A 41 N

[3] 2012 E#kZF  HEHBIES® (Fuxbi) 3 EE 454 A
[4] 2012 Rk EHEECY R 6 U3RE) 2 WA A 1T N
[6] 2012 &/ WFEHIR (JEE) 3EEWIE 2EA 50 A

BT R :

[1] “985 TH#E” =M (mIvH&E L) ARV S IOEH =R #E R, 2011-2013
UGN

[2] “985 LAE” =M (FH oM 5H) FRAESITIEH = RFEE WK,
2011-2013, 417

[3] (&= gk miRiE, FES5A

[4] bigEsSil K IE R A B R A B 22 T R AR GFEALR 28D

(BB ), B =R 57

1-3
B

AT SRR BT

PREE ST NN T 2011 4F 9 AN Big il R it BN AR . I AE NAER
AEE. WAL Bl TARESFGUREG | — R, CREREIE
W46 5 CRAEIAT) 22 4%, 2200, BFFI 4 /), Hri SCI Yk 16
5, El1 23 F, ISTP 6 F o IXEEHATI ., 2518018 SCELFE Theoretical Computer Science
(TCS) , Journal of Combinatorial Optimization (JOCO), ACM SIGKDD
Conference on Knowledge Discovery and Data Mining (SIGKDD), International
Conference on Distributed Computing Systems (ICDCS), and International
Conference on Database and Expert Systems Applications (DEXA)%s, K% NHE
Br— 2 AT AR TFI¥). google scholar &7 5 N #E 5 k%L 275 W&,
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[1] Ex AR REEFFEIHE (WHEFAN, 95: NSFC-61202024, [ q]
20134 1 A& 2015 £ 12 A)

[2] Bx ARG H FOH (B3—25%, 9'5: NSFC-61272443, (A
2013 £ 1 A & 2016 4£ 12 A)

[3] LiF BARIERESTEIHE (WHEFAN, 4i'5: 12ZR1445000, Hf[H
2012 £ 9 A& 201548 A)

[4] LT HER RS 2012 FFE “RAGHHR” (HFEFAN, %'5: 12CG09.
i [A] 2012 49 H % 2014 & 8 H)

[5] FiFAZiE K22 SMC-/R B H 224 X 7 (B 2811 H 3CRF N, i (] 2013
1 HZE 2014 4F 12 A)

[6] iRzl K2 “HrtHEZUN a7 (IH EREA, KE 2011 4F 12
HZE 20134 12 A)

IEERREART TR :

[1] Xiaofeng Gao, Zaixin Lu, Weili Wu, and Bing Fu, Algebraic Data Retrieval
Algorithms for Multi-Channel Wireless Data Broadcast, Theoretical Computer
Science, online published, http://dx.doi.org/10.1016/j.tcs.2011.12.070, 2012.
(SCI Indexed, THEAMLHR A K2 IHIT])

[2] Jiaofei Zhong, Weili Wu, Xiaofeng Gao, and Yan Shi, Xiaodong Yue, Efficient
Redesign and Comparison of Various Indexing Schemes for Wireless Data
Broadcasting, to appear on Knowledge and Information Systems (KAIS),
2013. (SCI Indexed, Corresponding Author)

[3] Xiaofeng Gao, Weili Wu, Xuefei Zhang, and Xianyue Li, A Constant-Factor
Approximation for d-Hop Connected Dominating Sets in Unit Disk Graph,
International Journal of Sensor Networks, Vol. 12, No. 3, pp. 125-136, 2012.

[4] Jun Li, and Xiaofeng Gao, Performance Analysis for Approximating MCDS in
Wireless Ad-Hoc Network, Information: An International Interdisciplinary
Journal, Vol.15, No.12, pp.252-258, 2012. (SCI Indexed, Corresponding
Author)

[5] Shan Shan, Weili Wu, Wei Wang, Hongjie Du, Xiaofeng Gao, Ailian Jiang:
Constructing minimum interference connected dominating set for

multi-channel multi-radio multi-hop wireless network, International Journal of
Sensor Networks, 11(2): 100-108, 2012. (SCI Indexed)

[6] Yi Zhu, Xiaofeng Gao, Weili Wu, Jason Jue, Efficient impairment-constrained
3R regenerator placement for light-trees in optical networks, IEEE/OSA
Journal of Optical Communications and Networking, 3(4): 359-371, 2011.
(SCI Indexed)




[7] Shuo zZhang, Xiaofeng Gao, Weili Wu, Jianzhong Li, and Hong Gao, Efficient
Algorithms for Supergraph Query Processing on Graph Database, Journal of
Combinatorial Optimization, 21(2): 159-191, 2011. (SCI Indexed)

[8] Ling Ding, Xiaofeng Gao, Weili Wu, Wonjun Lee, Xu Zhu and Ding-Zhu Du,
An Exact Algorithm for Minimum CDS with Shortest Path Constraint in
Wireless Networks, Optimization Letters, 5(2): 297-306, 2011.

[9] Suogang Gao, Zengti Li, Jiangchen Yu, Xiaofeng Gao, and Weili Wu, DNA
Library Screening, Pooling Design and Unitary Spaces, Theoretical Computer
Science, 412(3): 217-224, 2011.

[10] Yongtian Yang, Xiaofeng Gao, Xinlu, Jiaofei Zhong and Guihai Chen,
Distributed AH-Tree Based Index Technology for Multi-Channel Wireless Data
Broadcast, The 18th International Conference on Database Systems for
Advanced Applications (DASFAA), 2013. (Corresponding Author)

[11]Wei Wei, Xuanzhong Wei, Tao Chen, Xiaofeng Gao, and Guihai Chen,
Dynamic Correlative VM Placement for Quality-Assured Cloud Service, IEEE
International Conference On Communications (IEEE ICC), 2013.
(Corresponding Author)

[12] Xiaofeng Gao, Yi Zhu, Donghyun Kim, Jianzhong Li, and Weili Wu, A Novel
Multi-Channel Data Broadcast Scheme for Multimedia Database System,
Proceedings of the 18th International Conference on Parallel and Distributed
Systems (IEEE ICPADS), December 17-19, 2012.

[13]Xin Lu, Xiaofeng Gao, and Yongtian Yang, SETMES: A Scalable and Efficient
Tree-based Mechanical Scheme for Multi-Channel Wireless Data Broadcast,
The 7th International Conference on Ubiquitous Information Management and
Communication (ACM ICUIMC 2013), Sep. 2012. (Corresponding Author).

[14]Guobao Sun, Fan Wu, Xiaofeng Gao, and Guihai Chen, PHED:
Pre-Handshaking Neighbor Discovery Protocols in Full Duplex Wireless Ad
Hoc Networks, to appear on the IEEE Global Communications Conference
(IEEE GLOBECOM), December 3-7, 2012.

[15]Kai Yang, Yan Shi, Weili Wu, Xiaofeng Gao, and Jiaofei Zhong, A Novel
Hash-Based Streaming Scheme for Energy Efficient Full-Text Search in
Wireless Data Broadcast, The 16th International Conference on Database
Systems for Advanced Applications (DASFAA), Part I, LNCS 6587, pp.
372-388, 2011.

[16]Jiaofei Zhong, Weili Wu, Yan Shi, and Xiaofeng Gao, Energy-Efficient
Tree-Based Indexing Schemes for Information Retrieval in Wireless Data

Broadcast, The 16th International Conference on Database Systems for
Advanced Applications (DASFAA), Part 11, LNCS 6588, pp. 335-351, 2011.
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[1] 2006-2010, 3@ fEvgei KRSk fi i A, HENESS TRA, KiE
BRI

[2] 2010-2011, 3&[EEH WiRaNRr=Pe, 18 2E AT T, BhEE %

I BER:

FEMEH RN, AF2 INTRFEFEVEAN (36 70

[1] 2011 %, ITEC1001 Introduction to Computing (3 Sections, 4 “Zif/f], It
63 )

[2] 2010 %k, ITEC1001 Introduction to Computing (2 Sections, 4 “Zif/f], 3t
42 O

[3] 2010 £k, ITEC2110 Digital Media (1 Section, 4 2#H/fEH, 3t 23 M)

5 EE v Mo Kk b i e &L, AR 11 TTIRFEBh#L (3% 15 O

[4] 2009 £k, CS6363 Design & Analysis-Computer Algorithm (Graduate)
[5] 2009 £k, CS6369 Complexity for Combinatorial Algorithm (Graduate)
[6] 2009 %, CS6360 Database Design (Graduate)

[7] 2009 %, CS4347 Database System (Undergraduate)

[8] 2008 #k, CS5349 Automata Theory (Graduate)

[9] 2008 £k, CS4384 Automata (Undergraduate)

[10]2008 ¥, CS6385 Telecommunication Network Management
[11]2008 %, CS6360 Database Design (Graduate)

[12]2008 %, CS4347 Database System (Undergraduate)

[13]2007 £k, CS5349 Automata Theory (Graduate)

[14]2007 #k, CS4384 Automata (Undergraduate)

[15]2007 %, CS5333 Discrete Structure (Undergraduate)

[16]2007 %, CS1337 Computer Science | (Java, Undergraduate)
[17]2006 £k, CS3354 Software Engineering (Undergraduate)

[18]2006 £k, CS1337 Computer Science | (Java, Undergraduate)
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[3] 2012 4F R [H priz % B & HALE K2 (IMS) £ 18 30 (Best Paper Award)
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A | MR | HAEFA | BMEORISS | SERRE | AR TAE

flH & 1962. 2 HI% HEIEY: | WAEER SR

EELYN

SR
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%

g | L | 1982.9 R #d% ENER: | REER SRR
8

AN 1978. 10 PRI TFRVEE | SRR SRR

SR

2-2
i
AU
([0

FRIRRE S DT NS A T PF UM DL i (EAMEZI LT SRR AT A
&L

EUFHIME B BRIG O

NPy

EEE, M, #He. mEESN, ERAHEFEFRSEE.

1994 4 1 H /e Bilg il R it SRk 5 TR R TAE, 1999 4 2
AT B8 KB LR 5 T2 R0 %8| 4T, 2000 4F 2 F-2009 4
5 AT B RSB RE T EHARL Y5 TR AR EAT, 2004 FFAT 4 F R yu e
T 5 S 17 Qs o Ay B I BN 2.2/ o4 8 SN W S 312 i € S
WA LI, BEBSEFRITFNRZSEABER T EZ RS
HFERINLZASEN. HERESEFRITFNRZSEARAFEFER
SNBSS ER W F R GBS EARR . HEFEMNER
SHENEFRFA R L BT RS2SR B H K . Asian Association
for Foundation of Software FI$ITZ 1. Lilgi it ENUTIL IR SRS K. &
Mathematical Structures in Computer Science 25+ £ AN E AR T I .

H A7 EENF IS EUR A R e i 7T, W oeRakE et
Ky HARZRFEKZ., EEEZE B FRTEAT v o5 £ EREARTIY
EREVCXHARE, TEHEAZAE R cochair, 2N E Fras il (o
ICSE 2006) MIREFFZE Aox it I — AN E X R IH T 5T

WANEI TAEE -

[1] 1988 4FH E K E L A YR Z T [E 2 W TR K Z vt FHL R Bosk i £ 2240,
1992 F IR 422407

[2] 1993 & 1994 fE1E S WiRr K21 HAL R EWT S B

IEFERRIB M

[1] 2013 HZF 1HHEE® (WFARAETE) 3 A 14 N

[2] 2013 FZ FEFiEFHEIR (MHaAEFE)  3%m/E %410 A

[3] 2012 k== WAIitGREER 3EEWIE A 107 A
[4] 2012 HZ= Wil E PR 3 A2 30 A

[6] 2011 #k=F= VL SN E S (VPN




FARBEFLRA:

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

FALS A HE SR A B A AR, 863 R H, 1994 4F 1 A &£ 1995
fE'E 12 H ’ ﬁ%ﬂﬁ—;—‘f 5

BRI, ERBEEZEREAN RIS, 1995 4 1 HZ 1997 4F
12 H, #EHns5A;

PRI E RN A, ERBERREIEETIH, 1996 41 A
#1997 £ 12 H, WM TN

FERITER oA, 863 A IIH, 1998 45 1 A % 2000 4 12 A,
WA TN

HRAITHEBE ¢ HEMERH R, EXREARBFEETIH 1999 4 1
HZ 2001 4 12 H, &7 A,

WRAIF S, EFRAREEEES, 2000 45 1 % 2002 4F 12 H, i385
5N

FARI T ERB R PRI AL, #E SR TS HEHUN, 2000 4 1
HZ 2001 4 12 H, @75 A,

U R BRI T, SIS RCE RN R BITR], 2000 41 A&
2001 F 12 H, W@ s A;

M-B] g . M-TFRCE 24 51 E VLR B ES, X 3 AR S
SESH, WA

[10] Tt ELHLE E I 4k Sz 0 ERE B, BilgTTRIR R Sk AT H , T3

ENIVPN

[11] 2 AR P8 5 KRR A 7T, B 2K B AR 2k & E PR X)) 515 5

ACRIH , BUH 75T

RRAEFAAR TR -

[1]

[2]
3]

[4]

[5]
[6]

[7]
[8]

Chaodong He, Yuxi Fu, Hongfei Fu. Decidability of Behavioral
Equivalences in Process Calculi with Name Scoping. In Proceedings of
FSEN 2011, volume 7141 of Lecture Notes in Computer Science, page
284-298. Springer, 2012.

Xiaojuan Cai, Yuxi Fu. The A-Calculus in the n-Calculus. Mathematical
Structures in Computer Science, 21(5): 943-996 (2011).

Yuxi Fu. Theory by Process. In Proceedings of CONCUR 2010, volume
6296 of Lecture Notes in Computer Science, pages 403-416, Springer,
2010.

Yuxi Fu, Hao Lu. On the Expressiveness of Interaction. Theoretical
Computer Science, 411:1387-1451, 2010.

Yuxi Fu. Fair ambients, Acta Informatica, 43(8):535-594, 2007

Yuxi Fu. On quasi open bisimulation. Theoretical Computer Science,
338:96-126, 2005.

Yuxi Fu, Zhengrong Yang. Understanding the mismatch combinator in chi
calculus. Theoretical Computer Science, 290:779-830, 2003.

Yuxi Fu. Testing congruence for mobile process. Journal of Computer
Science and Technology, 17(1):73-82, 2002.




[9] Yuxi Fu. Semantics of constructions (1): The traditional approach. Journal
of Computer Science and Technology, 16(1):13-25, 2001.

[10] Yuxi Fu. Semantics of constructions (I1): The initial algebraic approach.
Journal of Computer Science and Technology, 16(2):137-145, 2001.
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[1] 2011 #J B ALF R S A
[2] 2003 4FfE E R A HEH F R LRI E
[3] 2000 4 [l 55 Bt UM A A EE U
[4] 2000 4 FE b i UM RF R EE I
[5] 1999 4 JiZ Hr G {4

[6] 1997 4-FE g it 75 5 2

TV RRIR 1 DL i S

AN

T, A PRImL AT

2009 3k BRSO EALRN S S TR A, FFEE BgAS
BRI ENR S TR TR, B8 Bl SR S B 7 0 B B A
Fos PEVENL &E,EWI%M$EmﬁﬁMﬂiﬁﬁ@ ik
Ft, H1EHA Nagoya University #E47 15 a1 7T, BUWE b B X B 2 R 25 T

S NUREN L E % T BRR AR 2 flﬁ%ﬁﬂ%iﬁ%mi+%%o

IR ERRIF N

[1] 2013 HF=E  EHs: GEIE 3 A58 A
[2] 2013 FZF  AliHHEELR 3% A 81 A
[3] 2012 #k== IFENLEIEE TR 3 A 54 N
[4] 2012 FZ  AiFEELR 3 AT AN
[6] 2012 HZE  EHE: GEIE 3 FA T8 A
[6] 2011 HF By (FiE) 3EEMFIE A B4 N
WINEIE:

[1] 2012 4F H A% Nagoya University Visiting Scholar

[2] 2013 4 e[ T R Visiting Scholar
AR FURRE:

[1] ExBAREIEESFETH, 201341 HE 20154 12 A, B8 AT
N

[2] EER#HE ML AEESHAUNI, 20134 1 A% 2014 4 12 H, HE
Ui UN
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3. REHA

3-1 ARREHAH S Hir

Al EE 1 (Computability Theory), NRREVEER R, i EALEIS SR A1) 5 B
F, WREIER IS TR BB TR RO R B e, I L
MBI RATLD, R A X 43 AR A v 50 2 ] 1SR, A Akt i) R AN AT TSR o
BT X R T A ARER ) AT DL R SR AR, AEAR A TAS A TR BRI TR AE R
A BB P i ) IR AT DR BB i o B v AL AAN B DA S B, R
PEAE AT LR R )

APPSR BE IR . BT RS N R A, R TR A R AT IR T
1B, fEHENEER AP EEREER Y, WS (R RREETT R A
AP HABREERMAL, FEBONTF RN 53 TR R IR0 R i 2Rl 2R
P o XA THEER 1) 2 SR T E AR L B TR b A 75 B A R 1) o B A AR,
L NEAR S EAEAREORAE — R T AL AR A R () SRR B2

ARFEFTIRFER EM A8 I8 KBRS SHER ERHE HE e I E X —2%
H SR A B A TOE A S, RERE AR B N R IR A E Rl
— AR B B bR, LA S S48 o I BR ASE R AR, $E A ATT X il
R BT H ST AT 1 v 3L i e

(A& EE e Computability Theory) BRFE T ZEAAHE AT MBS 58S . A
WRERIECFE Hbrse, b2 R BRI AL S, T AT ST i A2
IR ENLUT AR — B . B AR, AR E YRS IR ST
HREIIEWs, ARk ST LN S R AR T R ST LA

3-2 AN F LR 2k

(AITHAE S Computability Theory) s it ENLE 2= FIZEATRFE, WEFRHF A
48 ERF, HEiZO . BIEAPNA AT ERR, TTOCREAL, nl AR R
Gye =i AIREH R R, B EA RN S A O AR RN T SR R ) AT
THEME. BN EHSA T

(—) FHEIEBEES (2 %)

1. #eeBbs: BEAARHEIRR T e BEMS . 2307k, X
TERIEA AR TR, B2 5 TR MW MBIER . [ s Rl R B > 5
o, BYEAERAWENR, g TSR,

2. FARMEE: Computational Complexity, Computability Theory, Formal Language,
Complexity Class, Chomsky Hierarchy, Set, Degree, Function, Relation, Computable
Functions, Turing machine, Symbols, Notations, URM, Decidable

3. ZE& Mm@ History of Computation, Branches for Theory of Computation, Church’s
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Thesis, Computational Complexity Theory, Formal Languages, Complexity Classes,
Recursive, Linear-Bounded Automata, Preliminary for Computation, Fundamental
Concepts for Computation

() TFEER (16 220, RFEE D
1,

e HbR: B TORREML. BRI SRS EAR N, kA
2 R A R BT AR R, TR E S AT, R R R g1k,
Fr o A PRAR AT T B R P SRR B

e AME 25 Algorithm, Effective Procedures, Computable, Decidable, Coding, Recursive
Function, Mineralization, Basic Functions, Standard Form, Turing Computable
Function, Post System, Denumerable

ZEA PR . Unlimited Register Machine, Turing machine, Join Programs, Ackermann
Function, Primitive/Partial Recursive Functions, Diagonal Method

(=) "R (15 20, EFEES)
1.

HoE ER: AR - R, R ARSI, R ENE
e A R ER AR T TR S, JRE— PR B EAALTH R RE IR R IR I S 4 —
PE,  FRAR USRI R A Y E 1

FAME 2 : Church’s Thesis, Universal Programs, Universal Functions, Godel Encoding,
Effective Denumerable, Godel's Incompleteness Theory

ZiE MR . Effective Operation, Kleene’s Normal Form Theorem, Diagonal Method,
Numbering Computable Functions, The s-m-n Theorem, Proof Using Church’s Thesis

(P9 WITHESE (15 %0, &My R
1.

FU bR SIS A RE 2P 2, b A PR T A B e ) R A
e X B AT . X BB WX AR DU IS o)+ L, ek —
SRR AR RS Y RS A
FEAME A - Decidability, Undecidability, Partial Decidability, Recursive Set, Recursively
Enumerable Set, Productive Set, Creative Set, Simple Set, Reducibility, Turing Degrees,
Diophantine Equation, Post System

ZiA MR . The Halting Problem, Rice Theorem, Turing Reducibility, Many-one
Reducibility, Many-one Equivalent, URMO, Relative Computability, m-Complete,
m-Degrees

DA R 7 < [a) R G &R, HIRANIR BN, IWAFEME. AR I
SNUBHE R BB IR, S 24 1A AR R U T LRI DISRAR Y, THEHLR
[ B0 AT, Dy A T B SRR 5 SRR S I 3T R I S i kit LA & 172 2012
FE IR ER) ML, K2 RZFERER.
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e N — 1

Feb26 Syllabus, Preliminary, Chapter 1: Computable Functions Lab-01
€ Schedule, Grading Policy, Set, Functions, Symbols, Notations, URM, etc. a
Chapter 2: Generating Computable Functions
2 Mar.05 Basic Functions, Substitution, Recursion, Mimimalisation, etc. Lab-02
Chapter 3: Church’s Thesis
3| Mar 2 e T Kicene, Turing-Computability, Church’s Thesis, etc. Lab-03
Chapter 4: Numbering Computable Functions Y
4 Mar 19 Numbering programs, Diagonal Method, s-m-n Theorem, etc. Lab-04
Chapter 3: Universal Programs )
3 Mar 26 Universal functions and programs, Applications, Effective Operations etc. Lab-05
Chapter 6: Decidabilitv and Partial Decidability )
6 | AP0l N dability, Partial Characteristics Functions, Lab-06
Chapter 6: Undecidability )
7 Apr09 Undecidable programs, Diophantine, Sturm’s algorithm, etc. Lab-07
3 Apr 16 Review from Chapter 1 to Chapter 6
Pr. Tutonals, Exercises
Chapter 7: Recursive and Recursively Enumerable Sets
9 Apr.23 Recursive Sets, Recursively Enumerable Sets, etc. Lab-08
10 Apr.28 |Midterm Midterm
Chapter 7: Recursive and Recursively Enumerable Sets
n May 07 Productive Sets, Creative Sets, Simple Sets, etc. Lab-09
) Chapter 8: Arithmetic and Godel’s Incompleteness Theorem
n May 14 Formal Arithmetic, Incompleteness, Godel’s Theorem, etc. Lab-10
) Chapter 9: Reducibility and Degrees
13 | May2l Many-One Reducibility, Degrees, Turing reducibility etc. Lab-11
14 May 28 Chaptgr 10: Effective Opel_"atlons on Partial Functions Lab-12
Eecursive operators, Recursion Theorem, etc.
+ |Chapter 11: The Second Recursion Theorem
I3 Jun.04 The second recursion theorem, Myhill's theorem, ete. Lab-13
16 Fun.08 Rewe.w from Chapter 7 to Chapter 11 Lab-14
Tutorials, Exercises
17-18 | TBD |Review. Exercises. Tutoring. Final Exam Final
N N 1
Bl 1. 2012 R (niHSEER) HARZHE
February 2012 March 2012 April 2012
weekl 8 M T W T F S |weekl] 8 M T W T F S |week] S M T W T F S
12| 1 2| ® 1 2 3]al|ls|e
3 4 5 6 7 8 9 @)1 3 4 5 6 7 8 9 o 7 8 9 10 1 12 13
0w 11 12 13 14 15 16 3] 10 11 12 13 14 15 16 @) 14 15 16 17 18 19 20
17 18 19 20 21 22 23| @17 18 19 20 21 22 23| (9] 21 22 23 24 25 26 27
(1)) 24 25 26 27 28 )l 24 25 26 27 28 20 30| oy 28
w©)| 31
May 2012 June 2012 Total: 18 weeks, 16 classes
weekl 8 M T W T F S |weekl] 8 M T W T F ]
(10) 1 | 203 4|0 1 Class Day
anj| s 6 7 8 9 10 11 (as)| 2 3 4 5 6 7 8
a1z 13 14 15 16 17 18| (18] 9 13 14 15 |:| Holiday
(1319 20 21 22 23 24 25 (an] 16 17 18 19 20 21 22
(14)| 26 27 28 20 30 31 (s 23 24 25 26 27 28 29 l:l Final Exam Week
30

K] 2. 2012 7 (RlHAEFEL) BRI
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fil A A AR 2 ) AT R IR

Bt 38 2 VAT R AR T, B AT TSRS R DA S VR 2 AT R
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W S B AL 22 A 02 22 R R AT SE B AR B AE s (1 DR R A AE AT
FCEN W AR AR IR 2 P ik 22 2 R 2 21 T SRR Sl vF S B e )
Mo

ST, XA R R AR EOA O T B PR R RS ] R, IREHCAL
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Lecture 10 Date: Mar.28th, 2012 Wednesday Attendance: 50
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Groups NEW TOPIC C Mark all as read Filters 20 . ¢ -

v Sjtu_cs363

25 of 25 topics (25 unread) # 2+ Members - About (=)
Jr M [cs363]% FHAGFETMBEREN—B5E (5) 5 posts 6/24/12
J B [CS363]% FHAGEXHISA (9) 9 618112
4 B [Cs383] 2TFMFEISHER (24) 24 6M2/12
J [ [CS363]3% TR &S E MM i B (1) 1 6/3/12
4 E About Lab6 (5) 5 613112
J [ [CS363]3% Tk &M — il (3) 3 5/30/12
# A [CS363] Lab 6 Extension (1) 1 512812
# E [CS363] About Lab 4 (33) 33 a4z
# [ EE: [CS363] About Lab 4 (2) 2 51312
4 B A correction (4) 4 413012
# B [CS363] Warning! Please attend the class on time (1) 1 412112
Jr B [CS363] Lab 4 has been released (1) 1 4126112
#r B [CS363]Feedback for Midterm (1) 1 41812
Jr B [cs363]midterm results (9) 9 41712
4 B [cs363] Announcement For Midterm (1) 1 41212
Jr 0 [CS363] Lab3 Submission (12) 12 4212
Jr E [cs363] lab2 released (1) 1 32
4 B Some solutions for last exercise | found on the Internet. (1) 1 33in2
4 How can we know the coding function \alpha(x):Z-=N is computable? (3) 3 3nnz2
4 A [CS363]Questions for Homework 1 (2) 2 202712
4 [ EIR: [cs363]lab0,lab1i28 (1) 1 2127112
4 E [cs363]lab0,lab112E8 (1) 1 2127112
o [ [cscaedfEdtEREE (1) 1 2124112
+ B () 1 2120112
* H #&5FnakaSnESREEE 3) 3 21612

K 6: BRFEHEIERE (Google Group) fifi f

[CS363] Lab 4 has been released Inbox x S _
Turn on highlighting & Print all
Xiaofeng Gao <gao-xf@cs sjtu.edu.cn= 472612 -~
to sjtu_cs363 (=
Dear All,

The fourth homewaork for computability class has been released yet. Please refer our webpage
http://basics sjtu edu.cni~gaoxiacfeng/computability/ for Lab 4 (You need to download a picture to successfully
compile the latex file).

Since | published this assignment 10 hours late, | extend the due day to 10:00pm, Friday, 05/04/2012. This time
the working load is a little bit heavy, so please do the homework earlier and at least leave two days for it.

Best regards.

K 7. REEE B
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Information Schedule Syllabus Assignment Roster Reference

Spring Semester, 2013

Announcement

* Welcome to the class. Have fun! The important information will be announced here. Please check this
webpage often.

* IMPCRTANT!! Midterm exam has been rescheduled te Apr. 28th, 2013!!!

Back to Top

General Information

* Level: Undergraduates (Junior)
* Time:
= 12:55pm - 3:40pm, Tuesday
* Place: Dong Shang Yuan 207 (% _EF7207)
* Instructor:
= Name: Xiaofeng Gao (fSFEN)
= Email: gao-xf(at)cs.sjtu.edu.cn
= Office: Telecom Building 3-543
= Phone: 021-34207407
* Teaching Assistant:
= Name: Yongtian Yang (#%7&)
= Email: yongtian.math(at)gmail.com
= Office: Telecom Building 3-329
= Phone: 021-34205060
= Office Hour: 2:00 - 5:00pm, Wednesday (Week 4, 8, 12, 16)
* Textbook:

Title: Computability: An Introduction to Recursive Function
Theory

Author: Nigel L., Cutland

Publisher: Cambridge University Press, 1980

ISBN-10: 0521294657

ISBN-13:978-0521294652

Amazon: http:/ /www.amazon.com/Computability-
Introduction-Recursive-Function-Theory/dp /0521294657

K8: (AritEES) BRAEM TR
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™

_/| 2 http://faculty.oxy.. O~ B ¢ || = URM Simulator | | AL
Ny

URM Simulator

(This webpage does not work properly in Firefox)

EXPLANATIONS INPUT OUTPUT
This 15 an Unlimited Register URM program: Example

Machine (URM) simulator
(emulator) -- a "virtual URM".
|l 1t is modeled after the URM
specification in Nigel J.
Cutland's book, Computability,
An introduction to recursive
 fumction theory, by Cambridge
Press. (This simulator is
implemented in JavaScript.)

To see a demo, click on the
Example button (at the top of
the INPUT column), then click
Run to see its output.

Allowed instructions: Initial register values:
I. 5. T, Z (lower case works | |
too):

Show register values after each instruction:
* Jim.n.1): Jump. If ® Yes (slower) () No (faster)
register m equals
register n, jump to the i | Stop after I:I instructions (optional).
instruction. Program

Bto}?:l .ifi =0 QrThEIC is Run Continue - J
Bl 9: JoBRVEMHHLAR AL, 7T s

Definition
Unlimited Registcr Machine | Insiruction Unlimitcd Register Machine

An Exsmple

Program Instruction

Type Instruction  Response of the URM
A URM also has a program, which is a finite list of instructions. Zero Z(m Replace 1, by 0. (0 = Ry, or 1 = 0)
Successor S(n) Add 101, (1, + 1 = R, :
Transfer T(m, n) Copy I 0 Ry (1y — Ry, orry ‘7
Jump J(m,n,q) 1fr, =r, gotothe ¢th instruction;
nllmm ise go to the next instruction.

An instruction is a recognized simple operations (calculation with
numbers) to alter the contents of the registers. (£, - -, )

Z(n), S(n), T(m,n) are arithmetic instructions.

CSC363-Computability Theory@SITU Xiaofeng Gao  Unlimited Regisier Machine 5735 CSC363-Computability Theccy@SITU XisofengGao  Unlimmiled Register Machine

10: TEPRIEMALERIT o
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4. BT FHRESIH

WREHUR L RE T, A DB UK B2 2R 3T IR gt BB a7 1 R
ERR, MWEAICEAR, 15 %4n LB NG H A SRR A E. g, %
AE L $E Mt Question List F1 Checklist, 7] DA B2 A B 4 AR B Fr 22 Ak, 4042 5 T
W N AIZER,  SE IR N ER AT AL AR I S BIR ) AN R0AT e 1) R AR 2 o

Checklist for Midterm, Spring 2012

CS363-Computability Theory, TA: Yang Fei

Description:

This checklist covers all the contents for the midterm exanmi. It inclndes:
e Prologue and History e Chapter 3 (exclude §5) e Chapter 6 (exclude §2, §3,
e Chapter 1 e Chapter 4 84, 85, §6.8, §6.9, §6.10)
e Chapter 2 e Chapter 5 e Notations (page 241-245)

Note: Multiple options are available to prepare for the midterm. Reading the textbook is a must
for success. Slides. assignments. and answer keys can be good supplements for all topics.
Prologue and History

Sketch

1. What is Theory of Computation? See its branches as follows:

Computability theory Computational complexity theory Formal languages
Number functions Word functions Generator Acceptor
u~Recurslon\ WHILE-computable deterministic Formal grammars Automaton
Register machine Turing machine —< >— Complexity classes
nondeterministic ‘
= time space Recursively enumerable
Church-Turing thesis e — e Wring Ta(m"e
P = NP < PSPACE = NPSPACE < EXPTIME ) H 1 Contaxtsensitive Unear-bounded
Undecidabllity of the Halting problem / | Wngisaes Atomata
Chomsky o Rassss fopE
Problems/Sets Hierarchy Type 2 Pushdown automata
|
Recursive Recursively enumerable Type 3 eoulerlniuedes goive state machines

2. History of computation. (At least catch the milestones of computation)
3. Set: An unordered collection of elements. — No duplications
(a) the concepts of cardinality of a set, set equality, subset. proper subset and strict subset:
(b) Basic operation: union/intersection/difference /complement /cartesian product /power set;
{¢) the concept of an ordered pair.
4. Function: a set of ordered pairs s.t. if (z,y) € f and (x,2) € [, then y = z, and f(z) = y.
(a) the concept of mapping. injective. surjective, bijective, and the inverse function;
(b) the basic operation of a function, f|X, f~Y(Y). f C g, fog, fo:
(¢) functions of natural numbers, partial function, total function.
. Relations and Predicates:

[}

(a) Basic concept of a relation;
(b) what is equivalence relation or partial order;
(¢) the notation of =, ~. @, z, x, X. X. and 2~
6. Peano Axioms (Five axioms of peano arithmetic):
(a) mathematical induction based on the natural numbers in peano arithmetic.

11: 2012 4FF (Al EAEL) BN

19



5. MFE5RPHEE

HUEERET, AR BIRTE SIS, W A EoRif) PCP B g BE AR ol 4518
S EZ SRIH, BFREAERAEEE 1. BT, Of 2 AR ST
13 7 RBE R EE R, HARSR AR AR SEE . TH AL LS . Bl RS Ui £
NEBRZE LTINS MBS 5EARRER 2009 HARE, HlCAREIEMKER
NER, IS5 2013 FE (AT EHIR) KR Sb A T4 T SO AR AR AT
(- SUR L L

ERRRIFIR:
[1]. Wei Wei, Xuanzhong Wei, Tao Chen, Xiaofeng Gao, and Guihai Chen. Dynamic
Correlative VM Placement for Quality-Assured Cloud Service, IEEE International
Conference On Communications (IEEE ICC 2013).

[2]. Wei Wei, Xuanzhong Wei, Xiaofeng Gao, and Guihai Chen. Wireless Technology
for Data- center Networks, ZTE Communications, vol. 18, pp. 1-6, 2012.

[3]. Guobao Sun, Fan Wu, Xiaofeng Gao, and Guihai Chen, PHED: Pre-Handshaking
Neighbor Discovery Protocols in Full Duplex Wireless Ad Hoc Networks, IEEE
Global Communications Conference (IEEE GLOBECOM 2012), Anaheim, CA,
USA, Dec. 3-7, 2012.

[4]. Guobao Sun, Fan Wu, Xiaofeng Gao, Guihai Chen, and Wei Wang, Time-Efficient
Protocols for Neighbor Discovery in Wireless Ad Hoc Networks, to appear in IEEE
Transactions on Vehicular Technology (TVT), 2013.

EfH SEELRIIIR:

[1]. Xiaofeng Gao, Wei Wei, Xuanzhong Wei, Tao Chen, Guihai Chen, NEMO: A Novel
Efficient Multicast Routing Scheme for Hybrid Data Center Networks, Submission
to IEEE Global Communications Conference (IEEE GLOBECOM 2013), Atlanta,
USA, Dec. 9-13, 2013.

[2]. Wanchao Liang, Wei Wei. Xiaofeng Gao, Guihai Chen, RobinHood: Traffic Load
Balancing of Devolved Controllers in Data Center Network, to submit to the 33rd
IEEE International Conference on Computer Communications (IEEE INFOCOM
2014).

[3]. Xiaofeng Gao, Wei Wei, Xuanzhong Wei, Haibin Guan, Guihai Chen, Wireless
Communications in Data Center Networks, to submit to Journal of Network and
Computer Applications (JNCA), 2013.
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Y7 Computability
Computability: An Introduction to Recursive Function Theory, by Nigel L.,

Cutland, published by Cambridge University Press. iX & (w115 E )
BB, WA s & AR

254 o

[1] Recursively Enumerable Sets and Degrees: A Study of Computable Functions and
Computably Generated Sets, by Robert I. Soare, publlshed by Sprlnger Verlag Berlin

 Computable Fuactions
l\dwﬂ&w&u

He|d9|berg Ferpecties inMathematil Loge

[2] Theory of Computational Complexity, | robertt.seare ggmg:g;ttl;nal
by Ding-Zhu Du, and Ker-I Ko, Eiimersoe COMPUTATIONAL o
published by John Wiley & Sons, Inc. - COMPLEXITY —

[3] Computational Complexity: A Modern
Approach, by Sanjeev Arora and Boaz
Barak, Cambridge University Press. L
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K 13: 32 AL

>roductive Sets

Definition. A set A is productive if
there is a total computable function

g such that whenever W, C A, then
glx) € A\ W,. <> A

The function is called a productive
function for A.

i : . Fig. A productive set
Notation. A productive set is not r.e. - Aprodecve ae

Example. K is productive with productive function g(x) = x.

K] 14. 2 s)Em K15 iRAR Bl
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