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R. Nagle, E. Saff, A. Snider, Fundamental of Differential Equations, Addison-
Wesley.
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:TIN'? M0
K.-T. Chang, Geographic information systems, 2002.
T. Bernhardsen , Geographic Information Systems, 2002.
R. Laurini, D. Thompson, Fundamentals of Spatial Information Systems, AP, London,
1992.
D. J. Maguire et al, Geographical Information Systems, Principles and
Applications, v. 1 & 2, Longman, 1991.
NCGIA Core Curriculum 1994 (www.ucgia.ucsb.edu/qgiscc/).
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Introduction to Complex Dynamical Systems
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P. Duren’s Univalent Functions (Springer),
J. Shapiro’s Composition Operators and Classical Function Theory (Springer),
Ch. Pommerenke, Boundary Behaviour of Conformal Maps (Springer),
D. Shoikhet’'s Semigroups in Geometric Function Theory (Kluwer),
S.Reich and D.Shoikhet’s Fixed Points, Semigroups and Geometry of Domains
in Banach Spaces,(Imperial College Press)
¢ M.Elin and D.Shoikhet’s Lenearization Models for Complex Dynamical Systems

(Birkhauser).
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Deep Learning
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Machine %¢ ninna n'wTnn NN N'TNAY D'7TMN DX 1wnn' D'01TIVON DT O1Ij7a
.Learning

Recurrent Neural Networks

:M90 TIN'?
e Deep Learning, Yoshua Bengio, lan Goodfellow, Aaron Courville, MIT Press
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Statistical Inference
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n'1a wwn na L Sufficiency Principle, Maximum Likelihood Principle 17 n'xan
NN, BAYES v qvwn nna ,np7nnn ntiakn ,BAYES Ynww Ny N0 JNyY NNywn

BAYES aivn ,nnyvwn np'1a ,PRIOR

DN TN 50

1. G. Casella, R. Berger, Statistical Inference, 2" Edition, Duxbury, 2002.
2. J. Ghosh, M. Delampady, T. Samanta, An Introduction to Bayesian Analysis,
Springer, 2006.
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Introduction to Cryptography 1 — Algorithms
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NP'ONNMX 00K D'MUN'0O D'MNMIATR ,DMUN'0 DMNMINAYX ,NMO¥NN NINY KIAN
DUNIPZX DN90N 7W 1IXMI DURIPR-ITA091 D'RIPR DN9on , Stream Ciphers ,nx71Tin
,Prime Fields , nx17a nimw , DES , Block Ciphers , RC4 | Trivium , LFSRs ,0""Xj7R-1T209I
Modes of Operations , AES , Extension Fields

72U anmn DNMYRD ,0TYRIN 7Y DNMIIATRN ,0M9%0NN NN ,0'M0N'0-X DN
RSA 7Ux 7 nnIxNn N9 7 Mopn NNIIRNN 7R 7 19 NYNI9 0TI

7xn2-7x Moxn , Diffie-Hellman nu'wa ninnosn no7nn ,'01o TN DDA N2

n'oaie moxn LElliptic Curves

T 0

Bruce Shneier , Applied Cryptography, 2™ edition

Charlie Kaufman, Radia Perlman, Mike Speciner Network Security - Private
Communication In A Public World, , 2" edition

Douglas R.Stinson (2002), Cryptography Theory and Practice, 2nd edition, Chapman
& Hall,

.NNIN9N NU'0NANIRD NXXINA NTN? 1™ L0009 R? X1Ian (2006),7'n nov
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Mathematical tools for Stock Markets
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Brownian Motion and Geometric Brownian Motion.1
"1'WUdY I N2
Arbitrage.3
Black-Scholes nnon.4
IYONIIVO '"MNA'T NIDNI N'XTN'VDIN NIV'WY.S

ITin'? 90
Sheldon Ross: An Elementary Introduction to Mathematical Finance, Cambridge
University Press, 3™ Edition, 2001.
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Data visualization as an R&D tool
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D'NIN NNNRY .YTNRN NNAAL NIFT? Y233 [ NIM'DIENN 170N *735 |0 DI Naxn?

. (signal to noise ratio) wy17 712'0 |2 oN' .N277I NNIX ,YIAXI AN NO'ON 101N NwNnN2
exploratory ) m1'o 77NN *735 NY'VPRIVI'R DIN NAIXN .grammar of graphics nwa
.0MmIY" DNANK NIV DTN NN AT VTN NNayvn? *oo1 (analysis

T2 mL0

e Few, Stephen. Show me the numbers: Designing Tables and Graph to Enlighten.
Analytics Press; Second edition 2012

e Tufte, Edward R. The Visual Display of Quantitative Information. Cheshire, Conn.

(Box 430, Cheshire 06410): Graphics Press, 1983. Print.

Ware, Colin. Information Visualization: Perception for Design. San Francisco:

Morgan Kaufman, 2000. Print.

Nature Methods papers:

Design of data figures. Bang Wong. Nature Methods 7, pp. 665, Sept 2010.

Color coding. Bang Wong. Nature Methods 7, pp. 573, Aug 2010.

Avoiding color. Bang Wong. Nature Methods 8, pp. 525, Jun 2011.

Gestalt principles (part 1). Bang Wong. Nature Methods 7, pp. 863, Nov 2010.

Gestalt principles (part 2). Bang Wong. Nature Methods 7, pp. 941, Dec 2010.

Negative space. Bang Wong. Nature Methods 8, pp. 5, Jan 2011.

Salience to relevance. Bang Wong. Nature Methods 8, pp. 889, Nov 2011.

Points of review (part 2). Bang Wong. Nature Methods 8, pp. 189, Mar 2011.

e
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Machine Vision
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Laplacian ,nmnaivona win'y ,NNIVORL 'IN'T ,NI'S1L NISY 'IN'T ,NINNN 217 0N07'e
.0"721721 o' 0NV7'D .morphing ,NnmMnn tn'wi pyramid and orientation pyramids

mam ,Harris detector ,ni'o1 ,0'np ,namna (key point features) "nnon niTim" nx'xn
JYUIRD NINN 7Y WIN'waW DMNNRTZRND N T DIFVDIR NIF7WUN , N'WIIRD NO'DNNT NRIN
D'MNNIRI NIRDLY L(invariants) NIRN KA DY L,7TA0 L1022 0YI7N '"M72 0NN
correlation, least square, usage of gradients, singular value decomposition .nnxnn%
,N'¥0INA0 ,010N DMIVAR Nn7wn 0101 L,((SVD), Principle component analysis (PCA
-1 meanshift,camshift, optical flow :apyn? Dmn AN IXTE NN NI7DWXR D0 9Ny
Support Vector Machine ,niran nx'xna nwin'wi 0anon na ,background subtraction

JNRI9Y TN 0'wim'y (Registration ,ni'2a17a1 nimipn nirxrnrooix , ((SVM

Tin'? oo

e D. Forsyth and J. Ponce, Computer Vision - A Modern Approach, Prentice
Hall 2" ed, 2011

e R. Szeliski, Computer Vision: Algorithms and Applications, Springer-Verlag ed.
2011

e R.C. Gonzales and R. E. Woods Digital Image Processing, Prentice Hall 2"
ed. 2002
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Use cases in industrial mathematics
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N10 ,0'TAIYVN 19002 N7ITA (N'MAY) NINTIAN :N'YAN NAXD INYWYN U901 DARYN [IT'R @
[11ON N'"YID NAXN ,NN0AN NYXRA9 NN L NIMITAN NAXNN 7170w ,NXT'N'09IRN N2
JIURXIND NN NN9D N7 RN

79 DMI'Y DT NIPAXR PN 79 MY I'ORT DTN NIPAR T ANT'NYODIX NIV e
210 'ON' NYRIRYT 7D ,NDI9X N'RIPR DNITI NTIR 7W AT 77N ,NIDI9Y DT NITMR
"2 NI9'OX N73R7 NIPAR 1Y

NDIYNN NU'Y ,NINIX NNINNA D'OI'T NPT N'YAN IR NIMOZRITI NIV'YWA 72 Nyap e
N91-DIMINN NMYAY 'D 2V 12NN NV NN 14-nno ' 7y

ITin'? L0
e C. MacCluer, A survey of Industrial Mathematics, Dover Publications, 2010.

o A. Friedman and W. Littman, Industrial Mathematics: A Course in Solving Real-World
Problems, SIAM, 1987.

e J. Keener, Principles of Applied Mathematics, Westview Press, 2000.
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Forecasting Methods
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DN NI0'Y itnn 7w nitnn .Box -Jenkins nxn nt-110

ITin'? 90
Abraham, B. and Ledolter, J. Statistical Methods for Forecasting. Wiley, 2005.
Brockwell, P.J. and Davis, R.A., Introduction to Time Series and Forecasting.
Springer, 2003.
Makridakis, S.G., Wheelwright, S.C. and Hyndman, R.J. Forecasting: Methods and
Applications. Wiley, 3rd ed., 1997.
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.(resolvent) onn ,|ma . .Volterra-i Fredholm %w nixnwn .nirf7x1201'K nIKNWN
.Fredholm rvown .nimxy nir¥jza191 o'xy 0Dy

JIMYY NIY191 D'AXY DY .NITN' O '09Wn ,NI'09YIX NINIYN
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:Tm'? o0
- [I"DVN ,NP'VANNT NVZIEON  NIFP7N NIFIRXIDT NIRIYNAYT? RIAN ,ATIN' ,J2IX'D
2003 ,7xw7 171100 |1Dn
Pinchover, Yehuda, Introduction to Partial Differential Equations, Cambridge
University Press, 2005.
Stanoyevitch, Alexander, Introduction to Numerical Ordinary and Partial
Differential Equations using Matlab, Wiley, 2005.
Arnold, V. I, Lectures on Partial Differential Equations, Springer ;PHASIS,
2004
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Mathematical Modeling B
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D'VIAN NU'Y N'0NAN (NIPOV) NIV'Y .0MUNISN NDWN .N'¥7IN'0 7w T'RON
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:TIn'? 90
Bender, E.A., An Introduction to Mathematical Modeling. Dover Publications,
2000.
Buckley, J.J., Eslami, E.., An Introduction to Fuzzy Logic and Fuzzy Sets,
Springer, 2002.
Enns, R.H., McGuire, G.C., Computer Algebra Recipes : An Introductory
Guide to the Mathematical Models of Science. Springer, 2006.
Hagan, M.T. et al, Neural Network Design, PWS, 1996.
Klir, G.J., Bo Yuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications,
Prentice-Hall, 1995.
Mehrotra, K. et al, Elements of artificial neural networks, MIT, 1997.
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Picture Compression and Computer Vision
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1996 ,nNIM®n NV'0NAIIRN .NIIMN 7¢ 'MI90 TA'W . T,"A¥-2
R. E. Gonzalez and R. C. Woods, Digital Image Processing, 2nd edition,
Prentice Hall, 2002

S.G. Hoggar, Mathematics of Digital Images, Creation, Compression,
Restoration, Recognition Cambridge University Press, 2006
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Representations and Applications of Wavelets

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NIRNA0I'R NNANAEA™MIS 110 21183 .01 niwAT

101172 IT7"'Y D'RYINN

(Scaling mxin n'xjpon , Multiresolution Analysis (MRA) , ni'2amnix nidwwn
7' MTpm AW'N? DN 0N ik napn ,Wavelet 0'oa , Function)
: Wavelet

Low Pass Filter (LPF) & High Pass Fister (HPF)

NI'¥21191 NN WX 0*7nNnImNIR 0'0'oa niMoo | Wavelet Packets '0'0a nimoo
210N 0'02N NX 7'V YID'N TWONN YY NIIXA NINTIONI VTN AT 2NN OTRIAN 0'0d
.0"1901 N2

.MINN TYI NINIX TA'Y NI'YY1] D'YIN'Y

:TIn'? 90
Dubieties Ten Lectures on Wavelet Society for Industrial and Applied
Mathematics Philadelphia, PA, 1992.

Wickerhauser, M.V., Adapted Wavelet Analysis; from Theory to Software A.K.
Peters, 1994.

Strang, G. and Nguyen, T., Wavelets and Filter Banks. Wellesley College,
1996.

Mallat, S. A wavelet tour of signal processing. Academic Press, 2nd ed.
1999.

46



— N"TIN DP'USINI NP'VSIN-NLVFINY NiIan - 21304
Introduction to Electrooptics and Modern Optics

727N 1Y'Y ARIIN [9IR

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

['R DT NIYAT

101172 IT7"'Y D'RYINN

N1 L1077 :DMUVNNBIVY'RI NIDAXNN L,71191 710 'PIN ,0'IY'A 072,01 D'
S2N'RN NRINYN ,ND M291 70 TIT

;T VYN T N7 12YN ,NNN9 [NRY, NNUNIRAN NR'UDIRD 71N NMUNINA N7'VOIXR
NYTY .9170NPMI 91070 ,N7TaN N'IDT ,0'OpWN L|'VN (D"UOIX D'WON NPT NYTY
XN, NIMIThN NI'0oIX ndvn , ABCD nixon ,nay

'DUOINT D72 .N'IX'719N Y2INNn7n NRIwN L T'RIZIA9 72,10 72 1072 NIVWONIN
. ABCD pIn ,0"09IX D'0IN7X 0T 1ayn ,NRdN

,TNR YN 7Y MIONND NYY19 DM 1T DM NNNNN NMI9 NR'U9IR NNNRY
.MTF —1 OTF ,nwTy 0T N*I19 1NN 1910119 N9V 7119 DOy

:Tm'? o0
Seleh, B. and Teich, M.C. Fundamentals of Photonics. Wiley, 1991.

Goodman, J.W. Introduction to Fourier Optics McGraw—Hill, 1968.

Kopeika, N.S. A System Engineering Approach to Imaging. SPIE, 1998.

47



-NI'N19%0 nidyn - 21306
Digital Systems

727N 1Y'Y ARIIN [9IR

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

['R DT NIYAT

101172 1IT7"'Y D'RYINN

N7 "22un ,NAIRI2 DDA ,DTIR ,NI'UANMIX NI7IVD ,0N190N VTN AIX'7 XN
OTZIR TIPT 2270 ,01YNn ,0"0NNMX 0'22un ,N'DN'Y nR'al7 *7ayn winm ,N'an'y
"2ayn aix" N2y f2avn aro napy *2avn . (PAL, PLA, ROM) omiinn onyn
NPV *72un |1DN ,0MxN DIXNAX DTN L|ND'T,0MIN21'0 DAY *7ayn Ny

S 0o LSE — 1 MSI 2y *f2ayn (' ,NTR AT, N7 (0MIND1'0
TIa'v n1an . (RAM) namd/nrnjp (N2 NT*A*,11M22'01 INDY'OR NAM ,NTTN 100N
(CPLI) n't>n

TIn'? oo

Ghausi, M.S. Electronic Devices and Circuits: Discrete and Integrated.
Oxford University Press, 1984.

Mano, M.M. Digital Design. Prentice Hall, 1991.

48



— AYMVI 2R NDYn - 21307
Vision and Hearing Systems

727N 1Y'Y ARIIN [9IR

(1-%2n,3 - 1y'w) 4 nrrviaw niyy
3.5 ndT NI

['R DT NIYAT

101172 1IT7"'Y D'RYINN

NN NYMYI DR NIDIYNL MIYPN ¢ 2171'0'901 '7j7'0'ON 0'01N 7y TIO! Awin
NINIX NN TAYWYT ,TITR? D'YNYNN DMA171'0'D 0111211 L|TIRNI 'V N71YD [9INI
AIX"  NMYI N'UNIVIN 122N NP ,DMAT NINIR 7Y 21NN NN ,NYRIN NDIvNa
90 'ZINI NINIXN 7¥ NI'UO'VOON NNINN L,DIFA VTN 2A71IWN ANINA NININ

D"A171200 D'VA'NI NIRIMN NN L,N'RIN NDIWNA NINIXK TIA'Y 7¢ 0TI ,0'0'913'09
.(Mwnmn n"x1)

:Tin'? mo0
Antonio Camara, Environmental Systems: A Multidimensional Approach,
Oxford University Press, 2002

Aage R. Mgller, Sensory Systems: Anatomy and Physiology,
Elsevier Science (Academic Press), 2003.

Guy A. Orban and Hans-Hellmut Nagel, Artificial and Biological Vision
Systems (ESPRIT Basic Research Series), Springer, 1992

Overington, Computer Vision —A unified, biologically - inspired approach,
Elsevier, 1992.

R.L. Gregory, Eye and Brain, Oxford University Press, 1997.

W_.A. Yost, Fundamentals of Hearing, Academic Press, 2000

49


http://www.amazon.com/s/103-5978682-0714201?ie=UTF8&index=books&rank=-relevance%2C%2Bavailability%2C-daterank&field-author-exact=M%C3%B8ller%2C%20Aage%20R.
http://www.amazon.com/Artificial-Biological-Systems-ESPRIT-Research/dp/3540560122/sr=1-22/qid=1162811039/ref=sr_1_22/103-5978682-0714201?ie=UTF8&s=books
http://www.amazon.com/Artificial-Biological-Systems-ESPRIT-Research/dp/3540560122/sr=1-22/qid=1162811039/ref=sr_1_22/103-5978682-0714201?ie=UTF8&s=books

— nnIn nimai Ty - 21308
Pictures Processing & Analysis

727N 1Y'Y ARIIN [9IR

(1-%2n,3 - 1y'w) 4 nrrviaw niyy
3.5 ndT NI

['R DT NIYAT

101172 1IT7"'Y D'RYINN

N9 XTI ,DTTAI 0'O'NYY DY TAN-IT NIDWAI NINIX ,NRMN TA'W2N'R17 XIan
NINNN L,N'YVINA0I NIDY 'IN'T ,NIDY NWATN ,N?'7NNI1 |12'0 ,NINMAIVO0'N NXIYA :NNINN
NINTENN NIV'YY XIan ,NINwNn AXI72Ima nnimn nimai aixt ,HOUGH nannn )ity
Javninn AU"RY7 Xian ,nRnimn Tl

T "0
Rafael C. Gonzalez and Richard E. Woods, Digital Image Processing (2nd
Edition) Prentice Hall, 2002

Scott E Umbaugh, Computer Imaging: Digital Image Analysis and Processing,
CRC Press, 2005

Rafael C. Gonzalez and Richard E. Woods, Digital Image Processing Using
MATLAB, Prentice Hall, 2003

J.R. Parker, Algorithms for Image Processing and Computer Vision, John
Wiley & Sons. Inc., 1997

50


http://www.amazon.com/Digital-Image-Processing-Rafael-Gonzalez/dp/0201180758/sr=1-1/qid=1162806946/ref=pd_bbs_sr_1/103-5978682-0714201?ie=UTF8&s=books
http://www.amazon.com/Digital-Image-Processing-Rafael-Gonzalez/dp/0201180758/sr=1-1/qid=1162806946/ref=pd_bbs_sr_1/103-5978682-0714201?ie=UTF8&s=books
http://www.amazon.com/Computer-Imaging-Digital-Analysis-Processing/dp/0849329191/sr=1-10/qid=1162806946/ref=sr_1_10/103-5978682-0714201?ie=UTF8&s=books
http://www.amazon.com/Digital-Image-Processing-Using-MATLAB/dp/0130085197/sr=1-4/qid=1162808048/ref=sr_1_4/103-5978682-0714201?ie=UTF8&s=books
http://www.amazon.com/Digital-Image-Processing-Using-MATLAB/dp/0130085197/sr=1-4/qid=1162808048/ref=sr_1_4/103-5978682-0714201?ie=UTF8&s=books

-NINIX TIA'YY7 NIronnn niv'w - 21309
Mathematical Methods in Signal Processing

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NI'202'R NNt A 1o 21183 0T niwnT

101172 1IT7"'Y D'RYINN

, Znmnnn FFT, DFT :7TT1an npna nirf7ava'y nnnnn L0o'p™ uswni nnarT
7¢ NNIY NIV'Y NIKN DNVPO0 7Y DNYOSWNI DN'YIN'Y NN ANXAIE N7
NPNN DTIR LIKY NP UOWN L'U0'VLO DMLVNID JNYY ,0NMIYY 0IN1 NO'NT
STy 0"DN NN ,MIYEN NIDWNA D'YIN'YI NIKAAIT .N'Y775 N0, NIRAY

ITIin'? 90
Todd K. Moon, Wynn C. Stirling, Mathematical Methods and Algorithms for
Signal Processing, Prentice Hall, 1999.

Darrell Williamson Discrete-time Signal Processing: An Algebraic Approach
(Advanced Textbooks in Control and Signal Processing), Springer, 1999.

Boaz Porat, A Course in Digital Signal Processing, John Wiley&Sons, Inc.,
1997.

Gilles Aubert, Pierre Kornprobst, Mathematical Problems in Image
Processing: Partial Differential Equations and the Calculus of Variations,
Springer, 2004.

S.G. Hoggar, Mathematics of Digital Images, Creation, Compression,
Restoration, Recognition Cambridge University Press, 2006.

51


http://www.amazon.com/s/103-5978682-0714201?ie=UTF8&index=books&rank=-relevance%2C%2Bavailability%2C-daterank&field-author-exact=Williamson%2C%20Darrell
http://www.amazon.com/s/103-5978682-0714201?ie=UTF8&index=books&rank=-relevance%2C%2Bavailability%2C-daterank&field-author-exact=Aubert%2C%20Gilles
http://www.amazon.com/s/103-5978682-0714201?ie=UTF8&index=books&rank=-relevance%2C%2Bavailability%2C-daterank&field-author-exact=Kornprobst%2C%20Pierre

— nan'ga nin - 21310
Approximation Theory

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

NTIM NTRe Xian 21185 :n0Tp niwnT

101172 IT7"'Y D'RYINN
D'MN'719 T 7Y DN NRIY NYZID 'ANNN DN 01271 )12 AN DNy
NO'NTAI NINIX 7¢ N'7N0P90 N2 DAN'PN NN 'YIN'Y NIFZRIYY NIY219I
1" NN ,MIYPEN NN ,NINMN TIAY NIXNAIT 021N
:Tm'? o0
M J D Powell, Approximation theory and methods, 1981 (CUP, reprinted
1988)

E. W. Cheney, An Introduction to Approximation Theory, 2nd ed., New York:
Chelsea, 1982

R. DeVore, G.G. Lorentz, Constructive Approximation, Springer Verlag, 1993.

K.-G. Steffens The History of Approximation Theory: From Euler to Bernstein,
Birkhauser, Boston 2006

J. Davis, Interpolation and Approximation, Dover Publications, 1975.

52



— N'MIY"AY DAN'ga NN - 21518
Applied Approximation Theory

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

NTIM NTRT Xian 21185 0T niwnT

101172 IT7"'Y D'RYINN

D'N'219 T Y DQaN'Y? ,0'MINS 0'WIAN NU'Y NIMKRY? DA T Y DNy
,NIIY DTN DAN'Y? ,0WAR DY Oy 09790 T 7Y DNy ,0"Monninno
DN 2100 2NN NI'YYA 7Y DYRT'0N0MT

,0'WIAP DI'RY D'NNYX DY 027790 'T' 7y DN'P NIMKRY7 X7 nyAe T %y 0Ny
.D"0POT DM7NAIYY DN NN NI T 7Y DNy

,0'TN'™M 211 TN D2ANNNA ANX719T01'K ,0MN™19 T 2V Q719701 0719101
.01"790 T 7V N'X719101'R

T2 Moo
M J D Powell, Approximation theory and methods, 1981 (CUP, reprinted
1988)
E. W. Cheney, An Introduction to Approximation Theory, 2nd ed., New York:
Chelsea, 1982
R. DeVore, G.G. Lorentz, Constructive Approximation, Springer Verlag, 1993.
K.-G. Steffens The History of Approximation Theory: From Euler to Bernstein,
Birkhauser, Boston 2006

53



- D'TIZN MINA D"'ONNN NITIO! - 21522
Mathematical Foundations of Coding Theory

7'2N1 1YY DRI [9IX

4 —niyw >"No ,Nyv 1 - 700N ,NIYY 3 - ARXIN NIYIAY NIYY
3.5 :ndT NImn

NINY? N2ax 20077 ,nroaporT nz'onnn 21166 :0Tp niwnT

:0'n'n D'Rwnn
N'OMVIRI NI'O'0 NNTAN (N'YNMIISYIRN NN
Huffman Ti71 nnnpy :wyn X977 o1y
NXAY 7Y 13'0N [TIR VOYNI YYINN MIYPN 17 (WY NINJIA 0TI
D178 DMaN
JZI(p) niTw NI on' N9 :0'm7wn 0noonn ain (1
JNNR7ITIN ARONNIX
['VIa ,07'9mmin  Nrep'y nnian ,Lagrange voswn ,nNTan :nnin (2
NNIMNI NNIAN ,ATAWN 'WIIY ,, NNIRN-"NN ,NIMNI
.DYNTNR ,NINNI 'V, 0T'9MIMIN ,NNTAN DT nain (3
Euclid on"nia%?x ,nigno :omn'ie (4
N'7'75 van NI Z/( p) 7Y NTh 0voI0 NITY (5
Hamming, :0"9x17 0TIz .5
Primitive element in finite field and polynomial rings .6
BCH-1RS o'1ijp .7

rwiva

ITin'7 190
Paul Garrett, The Mathematics of Coding Theory, Pearson Education, 2004.

54



-N'UNNN n'x7Io - 21407
Mathematical Simulation

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NI NIRRT NIRNWN 21171 :0Tp niwT

101172 1IT7"'Y D'RYINN

DN D"'UNANA D'7TIN .N'WaN NN .NAI7100 NI'va 7 NN97 navninn no'y
JINNAIT P00DI0V0 77TIN .'0ZO'T 77T IR'¥I1N9'T 7TIn . 'NIdNI

"VIPO'T LIN'NINO'T 210N D'7TING DMINQY D'MNNINYR .DNNIAYRY? 7TIn ndon
JIRXINND NINY .DAIYN NN 'YTA DDIN 7W 22220 .'00D100I

-N7N 07 TAN-IT D97 LANTINITIZ NIMDIN .WUNWNT? '973 punn ,N'WTN NNTINIT
J'WTNA NYNNN VAN YIN'Y .0 TAN

ITIin'? 90
De Vries, G. et al. A course in Mathematical Biology — Quantitative Modeling
with Mathematical and Computational Methods. SIAM Mathematical Modeling
and Computation, 2006.
Ogata, K. System Dynamics. 2nd ed. Prentice Hall, 1991.
Fowkes, N. D., Mahony, J.J. An Introduction to Mathematical Modeling.
Wiley, 1994.

55



-NI'NI9N-1"2 NRINN Ty -21408
Image Processing in Biomedicine

727N 1Y'Y ARIIN [9IR

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

['R DT NIYAT

101172 1IT7"'Y D'RYINN

NIMN X" 7¢ NIPRI9T NN DIY'  NAIZIF0'DI NI'RIDT N'MTAN NIRINN |I'9X]1 NN
NNNNN ,0'WYY NNNIN AN [1'01 NINMNNI9'Y 'UNNNn DTY7NII9  NIYXNXA
,JNMN 79 NNTO ,NINN ITNY ,WI9'N NITR NIYXNIXA 719'0 ,90 'IN'T ,NIMI71911nM
N'MTN NI0'Y 2w DIw* ,(27) 0'NI'T 0D 7Y TTAN-N7N AIXT DMIAT DRIM) TI'WY? NIV'Y
NP7 Ny

:TIin'? 90
Jiri Jan, Medical Image Processing, Reconstruction and Restoration (Signal
Processing and Communications),CRC Press, 2006
R. E. Gonzalez and R. C. Woods, Digital Image Processing,2nd dition,
Prentice Hall, 2002
S.G. Hoggar, Mathematics of Digital Images Creation, Compression,
Restoration, Recognition Cambridge University Press, 2006
A.C. Kak, M. Slaney, Principles of Computerized Tomographic Imaging, SIAM
2001
A.P. Dhawan, Medical Image Analysis IEEE PRESS, 2003

56


http://www.amazon.com/exec/obidos/search-handle-url/103-9942947-5897447?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Jiri%20Jan

-N'VOJIVO N'XT'N'VOIX - 21501
Stochastic Optimization

727N 1YY ARIIN [9IR

(1-%2n,3 - 1y'w) 4 nrrviaw niyy
3.5 ndT NI

['R DT NIYAT

101172 IT7"'Y D'RYINN

NI2n .0N7Y NI72201 NI'OX7 NIV'Y 7Y 017'0 ;N'VODIVOI N'VO'I'MNVT N'XTN'UIN
J11'0" NDIN L'7NN'09IR N'DIN 7w niv'w  .Monte-Carlo no'w .mjm wiony
D'VIANN NU'Y ,0"78N1'MN D'YIANN NO'WY .NIMRI'Y7 DDA 1Y Do) NIy
.0m'oNN

(Robbins-Monro) vix*ma nu'w? nooian n'wvodivo npnn . Kalman 9w 1079

NILZIN'0 NART NL'YI 0910 D'7TAN NL'Y (VIX'TIAN N'YOIN N'VOJIVO NIAPNN
.OMmIY" OVIRT NN NITY NIAT-I2 NAXT DY N'00JIV0 N'XTN'O9IX .(NINT-11)
QuTA 7wUN? NU'W NIXNAITI NINTENA NIV'Y NAT-ID DART DY N'V0IV0 NIAPNN
7¢ NILIVOKN ,NNONN |I1DN ,D"0IA D'ANNINYKR D'NN9NN  DAIY'N .NIANE NIV'YI
NIV'YI NINNSNN NU'Y |2 AXRNYA ((QAwNN) MINNSNN 2w'n .(A'XI17128) NINNONN
noomln AxTN'OIXR 7"IDI Dmar 0'Tann NO'Y ,TM'7-Q  awnn Tm'? NN
72U Dmiwr nxmmooIkn )'70n 11y Monte-Carlo nvx7m'o 7w niw» :n'x7mroa
"0 nioww

T2 0
Cairoli, R. and Dalang, R.C. Sequential Stochastic Optimization. Wiley,
1996.
Chen, G., Chen, G. and Hsu, S.H. Linear Stochastic Control Systems. CRC,
1995.
Stengel, R.F. Optimal Control and Estimation. Dover Publications, 1994.
Zhou, X.Y. and Yong, J. Stochastic Controls: Hamiltonian Systems and HJB
Equations. Springer, 1999

57


http://www.amazon.com/exec/obidos/ASIN/0849380758/qid=955120399/sr=1-1/104-1492033-9031663
http://www.amazon.com/exec/obidos/ASIN/0387987231/qid=955120399/sr=1-6/104-1492033-9031663
http://www.amazon.com/exec/obidos/ASIN/0387987231/qid=955120399/sr=1-6/104-1492033-9031663

-N'VPO'T AXTN'VOIN - 21503
Discrete Optimization

727N 1Y'Y ARIIN [9IR
(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

['R DT NIYAT

101172 1IT7"'Y D'RYINN
N'77 DNT''UDIR NI'YA .ANT'A'UDIND D'OUNNNA DAYIN .NIMP NT7IX 79 D'0INX
.Karush-Kun-Takker o'xanni nirzxit .o X977 NN X7 nnxrm'osix .0I7
.NNTIN'O9IXY? D'INMINATX

ITin'? o0
Korte, B. and Wygen, J. Combinatorial Optimization. Springer, 2nd ed., 2002.
Kocay, W. and Kreher, D. L., Graphs, Algorithms and Optimization, Chapman
& Hall/CRC, 2004.
Wu, B.Y. and Chao, K.M. Spanning trees and optimization problems.
Chapman & Hall/CRC, 2004
Lee, J. Afirst course in combinatorial optimization,. Cambridge University
Press, 2004
Papadimitriou, C. H. and Steiglitz, K. Combinatorial optimization : algorithms
and complexity. Dover Publicarions, 1998.

58



— D"910 0'VINIXY XIan - 21504
Introduction to Finite Elements

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NI NFYRNNOT NIRNwN 21171 :0Tp niwT

101172 IT7"'Y D'RYINN

Bubnov- 7w nuo'w |, Ritz 7w no'w .nnipn ARk NIV'YIE DFTAN-TN N9YW NI'Yva
NIXMUNAN NN7UN N'YAN NXYMON NN LR VINYXY? Axnon nim'o  .Galiorkin
12NN MmN 7122 "XIN .0INRN

DY TIO NIDYA .OMINY-ITI DMIRDY? D'0INX .(DTY NI'YY) NIFTAN-IT N9W NI'Ya
Nnx¥MLVN NN (A7) IR (W7IUn) IR 0INYRT VINYRD NIXMUVN NN
J122MIN-'R1 2NN N9Y XIN .VINYRN NIXNVAN NN7WN N'YaNn

D"910 D'VIN7X NU'Y DIY" ,0"NXY DDV 7V NI'YA7 D''910 D'VINIX NL'YWI YIN'Y
QTN 2wy

7w now niTio' .0"71an'o nawn? n'dN - MAPLE non% xian :awnn nTavn
.0"910 n'vIN7X? MAPLE Yw niwt  MAPLE

ITIin'? 90
Buchanan, G.R . Shaum’s Outline of Theory and Problems of Finite Element
Analysis. McGraw-Hill, 1995.
Mori, M, The Finite Element Method and Its Applications. Macmillan Press,
1986.
Segerlind, L.J. Applied Finite Element Analysis, Wiley, 2nd ed., 1984.
Portela, A. and Charafi, A. Finite Elements Using MAPLE: a symbolic
programming approach. Springer, 2002.
Zienkiewicz, O. C., Taylor, R.L. and Zhu, J.Z. The Finite Element Method: Its
Basis and Fundamentals, Butterworth-Heinemann, 6th ed., 2005.

59



— ANt YY npadn -21505
Fluid Mechanics

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NIR7N NIRYINOT NIRNWN 21173 ,2 78000191 j1awn 20152 0T niwnT

101172 1IT7"'Y D'RYINN
1N ,0'Ya1on 0'D12 7y 0'72V190 NIND 'ORVONTNN NTYN .07WINN TAN1 7700, 90N
NIIXQI NP2 N91A NON MM'Y .NNPA NI NDYN .NARYIE DT 717010 11 .0ITN'DAX

'Yyl 71172 710 .02 N9 DIVINIMN VININ NIN'Y YN IN'Y NYR'YINO'T
NNt RN .0I19'V-2X7 7T 2 DNYEN TR NNOoN NIXIAPI TR NTIR
Y772 910 7w 1YY DT IRNYI0ID1 NNIT IRINI0ID LTI 1IN NYIRYI0ID

19% |NNO5N L7122 N1OWY XIAn .7UOXI9 NNNT .0RI00-NM] NINIYA DAMY NNt
27122 NODWAI NNI'YA N'VI7IATI0 ANAIT L IR-ID 7Y NYZRIA0I'RN NU'YN ,0I'0R7A
'01712010 NNt 07 TN RN

T2 Moo
Pnueli, D. and Gutfinger, H., Fluid Mechanics, Cambridge University Press,
1992.
Mott, R. L. Applied Fluid Mechanics, Prentice Hall, 5th ed., 1999.

60



— o'7xin v apron - 21506
Mechanics of Solids

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NIR7N NIRNNOT NIRNWN 21173 0T niwAT

101N NIN'
N'D MI7D .0'9'¥ DININD D'PXIN NIRNAN NRPINON 7W 9aX K'N DX 7 npanon
7V NIYapIn NiMro NITAY O'RNN 'ONNN RN KIXNT7 NNY0AE NAZINN'D ANIRN
7¢ NINON NIANINNN NNTAIN NIXIYN D'N0IN AT Y¥A7 1> .0"9IP0NP'n 010" 'T!
U"NIN DY TN, (779N 'Y IR) DYIIN NIRIWNA DY TN, 17X DIRIWNAN DX DNISEDNNAIN
NI'V2 NIN9Y7 'O D'wnnwn )2 T 72V NI7apnnn NIXXINA 00N A7NNNN "XINI NSY
NI NoTIN

:01Ij7n NLVN

NIV'YI D'PXIN 27U NPRON 7w NITIO* NX D'VITIVOY? TNY7? K'N ONIPN 7w NvNN
JRIYN N0TIN NI'YYA 7W |INN97 Nironnn

DNIN .NIRNA 7 2XP1 DR .9I¥Y 1IN YAXA .DNITA01 DNI0FI .KIAN .0NIPN PIN
D71 NIANINNTN'V0T79 NIIRA .NMIRI'Y NI'VOZR NN 7Y NI'YA .0N7W NINXON NRPNI
.0"0'01 D'A0IN - NI9'NNI 1AW .0"'0'0] D'A0IN - AT

ITIin'? 90
Long, R.R., Mechanics of Solids and Fluids. Prentice-Hall, 1961.
Dowling, N.E. Mechanical Behavior of Materials: Engineering Methods for
Deformation, Fracture, and Fatigue. Prentice-Hall, 1993.

61



—nonli Din "ayn - 21507
Heat and Mass Transfer

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NIrP7N NYRXN9T NIRNWN 21173 0T nwAT

101172 IT7"'Y D'RYINN

.27 NIFTAN-IT NI'Yva ,NY7700 DINN DRIYNA .N2710 NIFMn-TN NI'Yva ,ntMIo pin
.Tmy-'n%1 2¥na ni'va

J1N2 ,N'017121101 NMA'M7 NN DIN 12V .NY0NA DIN 12QYN NRNRY .NNNT7 XIan
X7INN NYONAI N'YOIN NYONA DIN 12YN .0'9IAN 2201 NNN'Y

Y190 NU'W .NAXII N'TA1 ,n7'apn AN Din '9'72nna DN Jayvn .oin 'o'7nn
DTN DIN 2YN NITN NU'YIE YXINN "MNNAI7 N11015nv

72YNn MTPN ,NNIA0 NIdIYAL DIN QYN 'YUNnn 9120 INYN 91aN .N21Np2 DIN 1avn
NMIY™ YNY N1 .07 0In

.N0N 12ynN |'27 DIN 12yn |2 NfI7aX .Non Javnl 7'9 7in

T o0
Bejan, A.D. Heat Transfer. Wiley, 1993
Holman, J.P. Heat Transfer. McGraw-Hill, 8th ed., 1997.

62



— NIMNA'"? DA ndawn - 21508
Linear Control Systems

727N 1Y'Y ARIIN [9IR

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

['R DT NIYAT

101172 1IT7"'Y D'RYINN

NL'7W N71D' .(190110) NNAYN NX¥MIVA .aA¥NAN 2NN .NPWNAN NN
.(M1"2722702Ix) nroxn N7 L (NIMAR7NLIIR)

ANT'2200N NPYA .00MAR'RY W Y7700 VOWNN .NA'Y' AT NIdYN
JDIY 7w nixnon  NIRTE R 7w nnnaT : (robustness) join

:Tm'? o0
Anderson, B. and Moore, J.,. Optimal Control: Linear Quadratic Methods.
Prentice- Hall, 198
Antsaklis, P. and Michel A. Linear Systems. Series in Electrical and
Computer Engineering. McGraw-Hill 1997.
Friendland, B. Control System Design: An Introduction to State Space
Methods. MsGraw-Hill, 1987.
Klamka, J. Controllability of dynamical systems. Kluwer, 1991.
Liu, C. L. and Jane W.S. Linear system analysis. McGraw-Hill, 1975.
Kailath, T. Linear Systems. Prentice-Hall, 1980.
Zabczuk, J. Mathematical Control Theory: An Introduction. Springer, 1992.

63



— NI'M2"T NIDYNY? NIFND'R NIV - 21510
Qualitative Methods for Dynamical Systems

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw

3.5 :npT NImn

NI NIRRT NIRNWN 21171 :0Tp niwT

101172 IT7"'Y D'RYINN

7¥ 10 N2V NITIZI W 2I'0 ,NAY NITIZI ,NIAN' 2 TAN-TN NTRD 2NN .ATRD 2NN
(71x'9) N9

Y NIT 7 211'0 NIMIRY-'RIE NIMIRI'Y? DAY NI 7w 211'0 NIFn-IT Nidyn
7¢ DN 71220 TN LRI NowNnn Y N1ann Nt Laiz1oio Ny
Jrmn-n7n ndyvn? xian Hopf 7w nry1oma Poincaret-Bendixon

ITIin'? o0
Arrowsmith, D.K. and Place, C.M., Ordinary Differential Equations: A
Qualitative Approach with Applications. Chapman&Hall, 1982.
Drazin, P.G. Nonlinear Systems. Cambridge University Press, 1992.
Dumortier, F. , Libre, J. and Artes, J.C. Qualitative Theory of Planar
Differential Systems. Springer, 2006.
Jordan, D.W. and Smith, P. Nonlinear Ordinary Differential Equations: An
Introduction to Dynamical Systems. Oxford University Press, 1999.
Verhulst, F. Nonlinear Differential Equations and Dynamical Systems.
Springer, 2006.

64



— N'"M'OU9IN NI D'NTRNN D'RYN - 21512
Advanced Topics in Optimal Control

727N 1Y'Y ARIIN [9IR

(1-%2n,3 - 1y'w) 4 nrrviaw niyy
3.5 ndT NI

I'N :DTP NIWUAT

101172 IT7"'Y D'RYINN

M2 oy npyn 1y Attainability  Set :nirxa'? nipayn 7w n'mrosik
.010N "77201'R 'NN 7Y DIMMM7 NP2 NIMIRDY? NDAYN AT DM NI .anion
.om'opnn NPy ,N'70'09IR NIPA7 D'PS0N O'XINI D'NIDN O'KIN .N'Y7N'U9IK NP
NIV'Y D' IV AN'P NIV'Y .a¥NN INYN 79 0XI7'R DY NIDIYN .M [11DN o'W
JI'0TIN NIDYNAL N'N'09IR NP2 MIY'™ NRIPNA NIMNND NI0'Y  NI'Y'2IR ANy

T 'L0
loffe, A., Reich, S. and Shafrir, |. Calculus of Variations and Optimal Control
Technion 1998. Chapman & Hall/CRC, 1999.

Barnett, S. and Cameron, R. G. Introduction to Mathematical Control Theory.
Oxford University Press, 2nd ed., 1990.

Saberi, A., Stoorvogel, A.A. and Sannuti, P. Control of Linear Systems With
Regulation and Input Constraints. Springer, 2000.

Siouris, G. M. An Engineering Approach to Optimal Control and Estimation
Theory. Wiley, 1997.

Levine, W. E. The Control Handbook. CRC Press, 1997

65


http://www.amazon.com/exec/obidos/ASIN/0198596391/qid=956402449/sr=1-47/104-5922413-8847645
http://www.amazon.com/exec/obidos/ASIN/0471121266/qid=956402449/sr=1-34/104-5922413-8847645
http://www.amazon.com/exec/obidos/ASIN/0471121266/qid=956402449/sr=1-34/104-5922413-8847645

=NXT'N'VOIXY NIMnN NiIV'Y - 21514
Numerical Methods in Optimization

727N 1Y'Y ARIIN [9IR

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

['N :DTP NIUAT

101172 IT7"'Y D'RYINN

,BFGS -1 DFP nio'w ,quasi-Newton -1 Newton nio'w :0'¥I7'x *72 n'X¥T'N'09IX
.0'vian nivw , Levenberg-Marquardt nio'w ,niv'an minn

'NIn ,Lagrange 'mia ,0'NiI7'R DY DXTATODIND NNIN. (DNXI7'R DY NIXT'N'09IN
D'XI7'R DY NIXT'N'O9IN L,'WIAN 110N, NIYRIT ,ninp ,Karush-Kuhn-Tucker
DUMIAZR NI'VIX'A-1] NN'Y' NIV'Y ,DIONNI 017 7W NI'7A19 ,0'IR'7 K71 DRI
.Karmakar/

:Tin'? mo0
Fletcher, D. Practical Methods of Optimization. Wiley, 2nd ed., 1987.
Floudas, C., Deterministic Global Optimization: Theory ,Algorithms and
Applications. Kluwer, 1999.
Nemhauser, G.L., Rinooy Kan, A.H.G. and Todd, M.J. Handbooks in
Operations Research and Management Science, 1: Optimization. Elsiever,
1989.

66



-N"7M'09INN NIPaAN NN - 21515
Optimal Control Theory

727N 1Y'Y ARIIN [9IR

(1-%2n,3 - 1y'w) 4 nrrviaw niyy
3.5 ndT NI

['R DT NIYAT

101172 IT7"'Y D'RYINN

NLO'Y .TTA N2 N'M'U9IX NP2 .0"7N"' D' W DYy N'0V0 NXT'UDIN
NI 1NN

M 7w N TN Ly 7w niva 1 't 7R 7w niva e jlawn
M2 MmN ath DY .0m'omn  NRY L R21I07'N 9% Nt N'MrusIX
M7121'0 N'7N'0OIN

:Tm'? o0
loffe, A., Reich, S. and Shafrir, |. Calculus of Variations and Optimal Control :
Technion 1998. Chapman & Hall/CRC, 1999.

Barnett, S. and Cameron, R. G., Introduction to Mathematical Control Theory.
Oxford University Press, 2nd ed., 1990.

Saberi, A., Stoorvogel, A.A. and Sannuti, P. Control of Linear Systems With
Regulation and Input Constraints. Springer, 2000.

Siouris, G. M. An Engineering Approach to Optimal Control and Estimation
Theory. Wiley, 1997.

Levine, W. E. The Control Handbook. CRC Press, 1997.

Rokafellar, R. Convex Analysis. Mir, 1973.

67


http://www.amazon.com/exec/obidos/ASIN/0198596391/qid=956402449/sr=1-47/104-5922413-8847645
http://www.amazon.com/exec/obidos/ASIN/0471121266/qid=956402449/sr=1-34/104-5922413-8847645
http://www.amazon.com/exec/obidos/ASIN/0471121266/qid=956402449/sr=1-34/104-5922413-8847645

— D"VODIVO DD'"1AN - 21516
Stochastic Processes

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw
3.5: 0T NITn

nnanon 20021 :0Tp niwT

101172 IT7"'Y D'RYINN
JQImi AT DY%AN ,0Mpn 00N NIDYNOoN DYNN L[IOXID 1'7NN A7 NNvAY
NN2NONN NIIN ¥ D"0'0QN DAYINN 7Y NITN :DVKIPNR DINWN .721'00Nn D'70N
'7NN :D"0'02 D'MpPN 07NN ,0"0'01 DII'OXR L NIXNAITI NNTAN 0N 070N
NINIYN 21770 NAIRN AN DYAN,0M1'Y001 DDAMIN DD'70N A1 D00 ,0IXA
Dy DD'7NN AN NNYIY ,0'1'Y00 aipn DY%an , Chapman — Kolmogorov
.D'YUIN'YI DINNAAIT DN — AT D900, [I0RID 1*70N L [INN2 NYIRN D7D 2172 NIDoIN

ITIin'? 90
Karlin, H. and Taylor M. A First Course in Stochastic Processes. Academic
Press, 2nd ed., 1975.
Papoulis A. Probability, Random Variables and Stochastic Processes.
McGraw-Hill, 3rd ed., 1991.
Gardiner W.C. Handbook of Stochastic Methods for Physics, Chemistry and
the Natural Sciences. Springer, 2002

68



-NISNLVOLIN MINY XIan - 21517
Introduction to Catastrophe Theory

727N 1Y'Y ARIIN [9IR

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

2 ";'ou'91X j1awn 20152 :0Tp niwnT

101172 1IT7"'Y D'RYINN

NN .TIN DNITEA 2197 . n'T 79 NIDINVOLVEZN MDA .NISNVOLVN NNINA TIO! "AVIN
D'YIN'Y NI'TIO' NISNVOLF YAY .NI'ZROTN01NVI NIANX' NI'UMPN NITIIN 7Y
NI N'AI71200 ,N?'UDIN ,N{7'0'O]

T 'L0
Poston, T. and Stewart, I. Catastrophe Theory and Its Applications. Dover
Publications, 1996.

Gilmore, R. Catastrophe Theory for Scientists and Engineers. Dover
Publications, 1993.

Brown, C., Chaos and Catastrophe Theories (Quantitative Applications in the
Social Sciences). SAGE Publications,

69



— N'MIY" NN AT - 21519
Applied Complex Analysis

220N Y'Y DRI [DIX

(1-92n,3 - y'w) 4 nrrviav niyw
3.5 :npT NImn

NN NxPae 21182 o1 niwnAT

101172 IT7"'Y D'RYINN

M1 19N

,NTIPIA NIYINNANIDIIRYT 'KIN ,NVYN N7TAN DA, NMITA 7TIA 7Y DMy NIMIpyn ' Nt
IN'X1NOTI MRV DRI ,NINNOT YN NYYA YN IYIMN 9N RN
NN (0IXAIM) NIMKRIYI DNIPNYA DMNIDIR NIPNYN ¢ NINNAIT 'R0
0VOWYN ,79100MD-YIIY 7W NNVN'O |NP'Y N TIPIR K70 NNVNIRAN 7Y NIPIRID 7TIN
NIPNYN YR VIYD MINN [IM L,IMIYYE YR 0IYD DINN 7 N'IDIR Apnyn 7y nn
Swn v vixnn Yy

N{7'0'Sl NZ'INONA 'MIINIF 119N 7w DmIw"

NTY ,NP'UORVONVLFINA D'MIY"Y NNMTN 7Y 1DINN 7R'¥I0I9 ,NPMXITNT'NA DY
22170 )yon NN L'ORVONLFZZR NTY 7W 2D1NN IR'™YIVID ,'URVOINVZ7R
NMIYYENYZIIdN NN N9WN NIYYa

.NOWN NI'YAL 'YIR 77201'R ,NI'VOTZRN NN 7W NOYWN NI'YA ,NINIMAIN NIYI9

:Tin'? m90
Y-K. Kwok, Applied Complex Variables for Scientists and Engineers,
Cambridge University Press, 2002.
N.H. Asmar, G.C. Jones, Applied Complex Analysis with Partial Differential
Equations, Mathematics, Prentice Hall, 2002.
W. Abikoff, The Real Analytic Theory of Teichmueller Space, Springer-Verlag,
1980.
M.A. Lavrentiev, B.V. Shabat, Problem of Hidrodynamics and their
Mathematical Models, 2nd ed., 1977, Nauka, Moscow.
M. J. Ablowitz and A. S. Fokas, Complex Variables: Introduction and
Applications (2nd edition, C.U.P., Cambridge, 2003).
J.W. Dettman, Applied Complex Variables, Dover Publications, Inc., New
York, 1984

70



	סילבוסים של המחלקה למתמטיקה
	הסילבוסים מסודרים בסדר עולה לפי מספרי הקורסים
	20021 – הסתברות  -
	Probability
	20067 - מתמטיקה בדידה למדעי המחשב 1  -
	Discrete Mathematics for Computer Science 1
	אופן הוראה: הרצאה – 3 ש', תרגיל – 2 ש
	שעות שבועיות:  5 ש"ס
	נקודות זכות: 4 נ"ז
	דרישות קדם: אין
	תיאור הקורס:
	מושגים יסודיים בלוגיקה, קבוצות סופיות וקבוצות אינסופיות, פעולות עם קבוצות, יחסים על קבוצה, פונקציות.
	תפוקות למידה
	מטרת הקורס:
	הקורס הוא אחד מהקורסים העיקריים במדעי המחשב לתואר ראשון. מטרת הקורס היא לספק ידע בסיסי בלוגיקה, תורת הקבוצות, יחסים, ופונקציות
	הקורס הוא אחד מהקורסים העיקריים במדעי המחשב לתואר ראשון. מטרת הקורס היא לספק ידע בסיסי בלוגיקה, תורת הקבוצות, יחסים, ופונקציות
	הקורס הוא אחד מהקורסים העיקריים במדעי המחשב לתואר ראשון. מטרת הקורס היא לספק ידע בסיסי בלוגיקה, תורת הקבוצות, יחסים, ופונקציות
	הנושאים שיילמדו בקורס:
	מושגים בסיסיים בלוגיקה, תורת הקבוצות ויחסים
	לבדוק האם יחס נתון הוא שקילות, סדר או פונקציה
	למצוא פתרון לנוסחאות נסיגה ליניאריות
	20068 - מתמטיקה בדידה למדעי המחשב 2  -
	Discrete Mathematics for Computer Science 2
	אופן הוראה: הרצאה – 2 ש', תרגיל – 2 ש'
	שעות שבועיות:  4 ש"ס
	נקודות זכות: 3 נ"ז
	דרישות קדם: 20067 מתמטיקה בדידה 1
	תיאור בקורס:
	הקורס יעסוק במושגים יסדיים בקומבינטוריקה, בתורת הגרפים ובעוצמות קבוצות
	תפוקות למידה
	מטרת הקורס:
	הקורס הוא אחד מהקורסים העקרים במדעי המחשב לתואר ראשון. מטרת הקורס היא לספק ידע בסיסי בתורת הקבוצות, תורת הגרפים ובקומבינטוריקה
	הנושאים שיילמדו בקורס:
	להכיר מושגים בסיסיים בתורת הקבוצות, תורת הגרפים וקומבינטוריקה
	להשתמש בעקרונות לספירה כגון: עיקרון החיבור, עיקרון הכפל, עיקרון ההכלה וההדחה ועקרון שובך היונים.
	20077 - אלגברה לינארית -
	Linear Algebra
	20079 -אלגברה 2 - Algebra 2
	שעות שבועיות:  5
	נקודות זכות: 4 נ"ז
	דרישות קדם: 20077 אלגברה ליניארית
	תיאור הקורס:
	חלקו הראשון של הקורס יוקדש להרחבה והעמקה בנושאים מתקדמים אלגברה ליניארית: העתקות ליניאריות, ערכים עצמיים ווקטורים עצמיים. לאחר מכן יודגמו יישומים תוך שימוש בפעולות על מטריצות. בחלקו השני של הקורס יוצגו מושגי ומשפטי יסוד בתחום תורת המספרים ובמבנים אלגב...
	מטרת הקורס:
	הקורס נועד להקנות לסטודנטים מושגי יסוד וכלים בתחום האלגברה המתקדמת. הקורס יקנה לסטודנט ידע וכלים חשובים באלגברה, לצורך שימוש עתידי ביישומים שונים כמו קריפטוגרפיה, עיבוד תמונה, הסתברות, סטטיסטיקה.
	שיטת ההוראה מתבססת על הרצאה ותרגול. נושאי הקורס יוצגו בעזרת בעיות מעשיות ויודגמו, בין השאר, בעזרת כתיבה והרצה של קטעי קוד קצרים.
	20151 - חשבון אינפיניטסימלי 1 –
	1 Calculus
	20152 - חשבון אינפיניטסימלי 2 –
	2Calculus
	20252 - חשבון אינפיניטסימלי 2 למדעי המחשב -
	- 21166מתמטיקה דיסקרטית למתמטיקה שימושית –
	Discrete  Mathematics for Applied Mathematics
	Ordinary Differential Equations
	משוואות דיפרנציאליות מסדר ראשון
	משוואות לינאריות מסדר שני יותר:
	מערכות משוואות לינאריות עם מקדמים קבועים:
	ספרי עזר:
	Mathematical  Modeling
	21173 - משוואות דיפרנציאליות חלקיות –
	Equations  Differential Partial
	21182 - פונקציות מרוכבות –
	Complex Valued Functions
	21183 - טורי פורייה והתמרות אינטגרליות-
	Fourier Series and Integral Transforms
	21185 - מבוא לאנליזה מודרנית –
	Introduction to Modern Analysis
	21208 - אנליזה נומרית -

	8. Pilgrim, M., Dive Into Python 3, CreateSpace, 2012
	21314 - עיבוד אותות ספרתי –
	Digital Signal Processing
	20020 – הסתברות לניהול טכנולוגיה –
	Probability for Management of Technology
	20027 - חשבון אינפיניטסימלי 1 לניהול טכנולוגיה –
	Calculus 1  for Management of Technology
	20028 - חשבון אינפיניטסימלי 2 לניהול טכנולוגיה –
	Calculus 2 for Management of Technology
	20046 - אלגברה לינארית לניהול טכנולוגיה -
	Linear Algebra for Management of Technology
	20170 – פונקציות מרוכבות למהנדסים-
	Complex Functions for Engineers
	20171 – משוואות דיפרנציאליות רגילות למהנדסים –
	Ordinary Differential Equations for Engineers
	20172 – משוואות דיפרנציאליות חלקיות למהנדסים  -
	Partial Differential Equations for Engineers
	20173 – טורים והתמרות אינטגרליות למהנדסים –
	Series and Integral Transforms for Engineers
	20176 - מתמטיקה בדידה לניהול טכנולוגיה -
	Discrete Mathematics for Management of Technology
	קורסי בחירה עיקריים במתמטיקה שימושית
	21186 -  מבוא לעיבוד אותות דיבור  -
	Introduction to Speech Signal Processing
	21187- עיבוד תמונות –
	Image Processing
	21201 - מבוא למערכות מידע גיאוגרפי (ממ"ג)-
	Introduction to Geographic  Information Systems
	21202 - מערכות מידע גיאוגרפיות  2 (ממ"ג)
	- Geographic Information Systems  2
	Forecasting Methods
	קורסי בחירה נוספים במתמטיקה
	21174- משוואות דיפרנציאליות חלקיות 2  -
	Differential Partial Equations 2
	21175- בניית מודלים מתמטיים ב' –
	Mathematical Modeling B
	21203 – פרויקט לתעשייה  1 –
	Industrial Project 1
	21204 - פרויקט לתעשייה 2 –
	Industrial Project 2
	21301 - דחיסת תמונה וראייה ממוחשבת –
	and Computer Vision Picture Compression
	21303 - ייצוגי Wavelet ויישומיהם –
	of Wavelets Representations and Applications
	21304 - מבוא לאלקטרו-אופטיקה ואופטיקה מודרנית –
	Introduction to Electrooptics and Modern Optics
	21306 - מערכות ספרתיות-
	Digital Systems
	21307 - מערכות ראייה ושמיעה –
	Vision and Hearing Systems
	21308 - עיבוד וניתוח תמונות –
	Pictures Processing & Analysis
	21309 - שיטות מתמטיות לעיבוד אותות-
	Mathematical Methods in Signal Processing
	21310 - תורת הקירובים –
	Approximation Theory
	21518 - תורת הקירובים היישומית –
	Applied Approximation Theory
	21522 - יסודות מתמטיים בתורת הקודים -
	21407 - סימולציה מתמטית-
	Mathematical Simulation
	21408- עיבוד תמונות ביו-רפואיות-
	Image Processing in Biomedicine
	21501 - אופטימיזציה סטוכסטית-
	Stochastic Optimization
	21503 - אופטימיזציה דיסקרטית-
	Discrete Optimization
	21504 - מבוא לאלמנטים סופיים –
	Introduction to Finite Elements
	21505- מכניקה של זרימה –
	Fluid Mechanics
	21506 - מכניקה של מוצקים –
	Mechanics of Solids
	21507 - מעבר חום ומסה –
	Heat and Mass Transfer
	21508 - מערכות בקרה לינאריות –
	Linear Control Systems
	21510 - שיטות איכותיות למערכות דינמיות –
	Qualitative Methods for  Dynamical Systems
	21512 - נושאים מתקדמים בבקרה אופטימלית –
	Advanced Topics in Optimal Control
	21514 - שיטות נומריות לאופטימיזציה-
	Numerical Methods in Optimization
	21515 - תורת הבקרה האופטימלית-
	21516 - תהליכים סטוכסטיים –
	Stochastic Processes
	21517 - מבוא לתורת הקטסטרופות-
	Introduction to Catastrophe Theory
	21519 - אנליזה מרוכבת יישומית –
	Applied Complex Analysis


