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[1] Oksendal, Bernt. ”Stochastic differential equations” . Stochastic differential equations. Springer, Berlin,
Heidelberg, 2003.

[2] Bass, Richard F. ”Stochastic processes” . Vol. 33. Cambridge University Press, 2011.

[3] Karatzas, Ioannis, and Steven E. Shreve. “Brownian motion and Stochastic Calculus” . Springer, New York,
NY, 1998.

[4] Revuz, Daniel, and Marc Yor. “Continuous martingales and Brownian motion” . Vol. 293. Springer Science
& Business Media, 2013.

[5] Rogers, L. Chris G., and David Williams. ”Diffusions, Markov Processes and Martingales, Volume 1: Foun-
dations” . Chichester: Wiley, 1994.

[6] Rogers, L. Chris G., and David Williams. ”Diffusions, Markov processes and martingales: Volume 2, Ito
calculus” . Vol. 2. Cambridge university press, 2000.

[7] Durrett, Rick. ”Probability: theory and exzamples”. Vol. 49. Cambridge university press, 2019.



e T s b

YYFANY : s goslad [ (i 50T ol o b ook &1,

ranjbarm@sharif.ir Slas ,owi )l ,de 1 wyde
eSS DMl 1 alaie RNV PN
or0R Qb)&b‘

o5 bk %070 p 5 0k %6F0 i gup,l

2 g SIS S 03 Sl WIS S (18 050

ol ok @ 5 LS Ll jasein WIS s ais b s el 3 dals- [\] LS Ly el 5 ey el ! & :L“O:'f‘“-iu"'ﬁ‘é"“
ogd g o cop e o S s il ek b (5 gel Olskoes Lo ST (6 803 Ll Sl e

(R™,R) &I 31l 55, 1S5 L IS 5 o5l a0,k @
MLEA L@Wd@jﬁb(’j c&j}jd)}f‘ LSL'{LAB Lﬂig a}\xy‘ C‘j:y céﬂ.l.: ej‘.k:y‘_(...ELA)J.Ang @jﬁ cj\.l.}‘ —
o plaol o3I oIl 5 ol Kar cdtian g llas 5 sb 0 5((6,15 pedaises) Sls codhe o311 K 5 Olesy g JLEEI 6
S5 5 s sblas
g Gl y5b 5 SIS Sl b ol L@b:dﬁ.gd;;ﬂﬁjdmﬂtfjg%vj _
b I slais @
LAQT('.@AU.p\}}jLAQTQ@j)w)ﬂJ LPJPJ:JL»QTWL;LAJEJJCUL{L;LAL@% —
s LK 550 K gLlas (S 585 G MLS 4B (UL Ols 4B ¢ s 4B
Ol sla 3,8 5o plba glalas @
(&% 1l 6wl JlapnSTle 455 dalwis e

(S5 = 099l 4l

&lr

[1] A. Bruckner & B. Thomson “Real Analysis”


https:vc.sharif.edu/ch/ranjbarm

) by T 5> b

YYVYO : s goslad [ () ol 500D ol g b ot &1

fanai@sharif.ir b Loy 1 e
b8 :d‘b ¥ ool sl
u.d)b EIRVY

o.buﬁd&bjh_it'}wuuj)b)kdu;:ﬁd‘j&M)Eaéquww))w‘)égtS‘M;Muzrb-cw&&C‘ﬁdék’)ﬂijw)J&
AL el

L Sl el 5 013 50k g il 5 U1 sl
b Jod
i sldel ol g il dds sldel
oS gl o (o Kar (o ph 5 oped A e dlis
s 125 G2l 5 (S 5 (S35 G0\ L e 5 b 3 S5 P 5 e 1S e slals
55 by 5 SShe e 428 T5nde
sl Jlasl 3 pdy IS @l 5 sl 5 s IS ol 5 (oLl Jomdl s Sl pulad 43 )l 5 Olay IS 11 S0 —

T s 5 515 Gl (5 el s o 2S5 o Ko G b 51 W) LB ol 5 iS5 ol Son t il s

LR 33)
oy 7 o8 Al obps Obs
oo A p ke Sl (G )0 05 0L
oo 7 G S LA 53 A (S ShA (o525 (2 505
g«.\.ha. &5l 6 g2

.MM\}}J\fjw‘}uu)y@we-jamﬁ);

O‘Jtr;nﬂﬁ

akrami.mehdi@gmail.com Glows ) (o515
arymohammadi@gmail.com Sdazeo )b Lo 1l
mohsenkalhoril10@yahoo.com S8 Cpien

A


akrami.mehdi@gmail.com
arymohammadi@gmail.com
mohsenkalhori110@yahoo.com

(YYYYO) \ b, 5T VA8 s dlupsd — (5l p sk 0aKkils g0

&l
[1] Andrew Browder “Mathematical Analysis, an introduction”.

[2] Pugh “Real mathematical analysis”.

[3] Rudin “Principles of mathematical analysis”.



¥ by T s b

YYYYF : s gosbod (Y bl 500D ol gos b ol &1,

ranjbarm@sharif.ir Slas yowiy Lo e 1w yde
b8 :C)g_b ¥ ool sl

d"ll:’)wwuw}).ﬁj% g\),&eu)l.:.‘ S k_,JLk.&uu).Suf‘)b66‘@;%@J‘ﬁ;‘}&oﬁ%c‘f&b)ﬁb"w)x
..,Lil..’a.k..:a.)&ubx

B s Jaab

o s L 5JUT @
ST ol 5 s s —
ox;:ﬂ.x;?cuw _
Gloob linie (g oy 0dels
oS sl anad
o 0 s
ad) anld
ot 5 oS o slaanad
215N aas

KIS 5 o5lnl @
R™ 5 R 5, I IS 5 e300 —

d)ﬂgﬁs\){mﬁéuw —
S = oy a3 5 Olay 5 I IS anglitn

ST LIEo-L

S8 s IR0 53 pate L gn

Loy ¥o rj:’dl:'“ 2

s P9 eFOLL Y



(YYYY?) YL;.AL”}_JLT \V‘ﬂr;:dbrf—y\w(}bn&bw;):

Ly ped

-

gl g yateio TA L s oS (6,505 Lol by i b 5 Gl o Jo TA w55 5 ol jaseiio [V] 515 oM 3 win (b 55 ol s

vc.sharif.edu/ch/ranjbarm

&lr

[1] C. C. Pugh, “Real Mathematical Analysis”.
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[1] Richard A. Brualdi, “Introductory Combinatorics”, 5th Edition, Prentice Hall, 2009.

[2] Jifi Matousek and Jaroslav Nesetfil “Invitation to discrete mathematics”, OUP Oxford, 2008.
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[1] Thomas W. Hungerford, “Algebra”, Springer, New York, NY, 1974.
[2] David S. Dummit and Richard M. Foote, “Abstract Algebra”, 3rd Edition, Wiley, 2003.
[3] Joseph A. Gallian, “Contemporary Abstract Algebra”, 8th Edition, Springer, 2003.
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[1] Lam, T. Y. “A first course in noncommutative rings”. Second edition. Graduate Texts in Mathematics,
131. Springer-Verlag, New York, 2001.

[2] Draxl, P. K. “Skew fields”. London Mathematical Society Lecture Note Series,81. Cambridge University
Press, Cambridge, 1983.
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[1] R. Adams and C. Essex, Calculus: A complete course, Seventh Edition.
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[1] Erwin Kreyszig, “Advanced Engineering Mathematics”, 10th Edition.

¥4


https://vc.sharif.edu/ch/engineering-math-ta
http://calculus.math.sharif.edu/
mailto:mbc.eng.math@gmail.com

Q;:"'“:'j ‘:"é"‘éé’J 2 CJL

YYYQO :U"J" 60)‘&-\5 / ((&.w:i} CJ\:v.bth)) Qb&.r—lga.x.’h 43‘)‘

razvan(@sharif.ir Olayy Lo ydeses 1w joka

eSS M :C)a.ﬁ.n ¥ ooy sl

‘.}wfﬂ

gonls e Vo VY lghaad 58 0 SN 5 iy dal i [ V] e Sl s
5L e

Joeil s ¥slas

s b uUr0R .L.,\)SUA coroR st Q)}&ﬁj@b‘}ﬁb‘wu)lsdlff@b J}MMQM Qt:'j}h:u‘.) U2 U:“ LA—&‘ RV

&%}J‘ OJPQ

&lr

[1] L. Glass and J.D. Murray, “Mathematical Biology:I. An Introduction”, 3"¢ Edition.
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bl eob

P 5 B s S 53l 55350 5 2l Geligend 350 il 05 0 4 Lo 0T L) 0o e Sl e SR Sy
A M\fu__’L@_v OPS Kows )3 &l::j)\)ﬁ r\JS
/V°_u;:,u.’:t5,w0 [
1¥e — ok sl *
1¥o _ gl o sadisw *
*

1Yo — o5 g el Jl g

1Yo —pp 0Lk ol @

wﬁiﬁﬁdﬁs&ﬁdjl:ﬁ@u\jd o3 0Lk 53 &S a5l I3 WIS (ola gl r\.xf,:u)lr.b'-\); 6yl r.h)gg:smwh .
S Nl el 03 5 (65 (5300 w 1) SS

oY



(YYAYY) Laosls slazs-bu a4 ¢ JL“("’.' 175} f}l’ odSLElS g5

C»BJ..?M‘?J‘); LA..Z»JL:'L?‘)) uxﬁ)\wu:b\): w)))‘%l})k Obﬂf}v}bd&‘)‘ JAL?V.U,ES [ J

)J}c&iwl.@}dlgﬁhﬁbg”))wLgL@JT&JQQLA}wjéj‘WCLJJ‘)JWJ\W)J&‘AM&rﬁ(aJSJ)L))w)Jw\QQJJ °
RO SRV JER e P T

00



Slol b o3 b

YYVYe NS LSGJLQ-:J / l(JLaTJb:sM)J ()‘3&.“—‘?0.\.& 4:b|

bahraini@sharif.edu oo L e 1 yde
eSS DMl 1 alaie AJERCE PSR

Dadesls Slde oy s Eele sl e SN s ol s

Topics in Mathematics with Applications in Finance

ofr


https://ocw.mit.edu/courses/mathematics/18-s096-topics-in-mathematics-with-applications-in-finance-fall-2013/

O sl 58] 5 SIS i s b o3 b

YYAAD : w5 g0 ke [ ;,Téu‘.;wixudﬁwm,u,w» Olge bodd &1

emahmood@sharif.edu [ ##\70F oA

eSS M :Ck.é.a

ou ¥

o ¥

QL:)W 4.U|>LG toeoe
\ Z.L>|j Sl

Bl laal

~

ARSS ) 33 39 9o Jiluwe 4 s g2l s 331 % -
Gt i b (b

Oyl 035 5 ke iy 8 o eadb L bl

Lo
Slosns laand )3 jgaa 505 Jsb o il il L)

(Lallis + Ladal) 8 2158 .Y

o3 A (B35 o) Silme e 4 Al led b alis b o S e Syl LY

o ¥

ou ¥

'cwlgjuiaﬂﬂ@és\O +ads 00 Hlaaw Sl by ds @
a2 5t B-mail @) soa Slg 5518 Lo @

Soloes plad gl ¥

(Loks ol S 55158 L alaes 53) dlis o pds a0 2eie tash .0
55 Y a3l Bl g e bl ol (gles| @

a4
Sl Heoped oV ok and A
Syl Zwosd o VO Al A 35 Sy A

Dydarg ol gl DB > el p"ﬁ

Jth: M)‘wujgajjﬁ C)a&)ﬁ)‘ﬁw J..3L: O-Ls:h.)L>§d| tﬂ)ﬁ _

Mbwﬁﬂg&ﬁﬂj‘wujlfugﬁb .]a..sz A.L.}]«ib\‘su)L:MLf_}wjéduojjﬁtyjﬁv.lfb oJ..:uLx‘;:‘ Cj,,oy —

J-:—-{Z;P-) WhatsAppaLf@JLi.il Cé)ja)ju*nd\ﬂ oﬁwduwbjé ‘;J’})L"f""”t}“pwaﬁ))‘h“”’“ _

(@ g1 9) Lol 3B 5 5 e b o dal 5 b 5 ol 2lI8 WhatsApp o3 S 55 solgnin Sl s 0 3l Wlis ol —

.JJ:JLQ.’:C))}L&J\)&)KAA L&‘)‘j%))}é)?dsou&&w

ov



(YY\AO) ;,T‘sur;_,,iu,_sl,f@,mﬂ_.w WA 55 Jlupsd — (2l p ke 0aKiils sy

Slada 6,155 0920

s 1S ol ool o giloms (Sla WIS Glalus 53 YY) VA To caelu Sl asdsler slad s, Hbaaw slranl

OA


https://vc.sharif.edu/ch/mahmoodian

Jole peens )3 b

YYASN :w,:dejw/tt\be)J Ol Lol &1,

foroughmand@gmail.com 2ol s s b (oladases 1w yke
bty lS 1 pla Y id g sliss

Lﬁfﬂ)ﬁ‘)éﬁ‘}ﬁww.w\J»Logsuwf\,bdlggj@;\Jy\jyuwﬁﬁuagdujwﬁy\_:,M
)).&L;aC;bw))d‘))ééu&bw&i»u)f‘kb

oY oo Lol fy

Oleslur b ol 5 sl ol 1 o3 plomil 5 puy3 OIS (61 (gm0l sl 5 5alS” (Slapn J gl 3 Emls aals) s o
! au&«.{)w Lhajj): rl;u‘jr.éﬁdb;ﬁ o313

Il )

Sael g lawn L L;LA‘.;.M:M o yade Blomgy claojls o s BLS 1 e ls o (guuole LR o3ls D.@.fz.a:ajl:ﬁ S ke
Silse

‘_;Lojv.a Sy Sl 5l e cbaplansy 5 Waojls L;LA)".A c,fﬁ.u:d}hjr.m

bbbl o 5 Lol dabl- oy i Calis slacinlsiabil- ey pde

ol Sl BLoSl 5 s 5 5 (52005 Co e o)Ll g ke

ab g 0 0315 laplasslu 5 uv;win 3 el il 5o e g o (51565 Lo 3 stk g dlolus g puke

> 7S 5 S ) 5 e & (s U 5SSl Jole s (b il a5 teBli 5 el

S0k 5 S5 S3s el Jale s 33 ) 163 90 axllan

LR I3)
a}a.vo r):ul:w 2
J‘t%)—w \Y°°O3->)j)-§ Yf Z(S)\jfﬁ @)U
ool 7 prokl Y
cjo.s\c &}"’)T Ay
S Ssoil colgys kmn 035 Jo bl 2208 Sla uys 55 b daih Basls o8 didal s 51585 WS o (glaids 10 SSsail O
J}J@wwu&}»)“iébéufoﬁ f}oﬁd&c)}%boﬁ@,ﬁijéMb

aj.o.':O J&.&o}jﬁ ¥
Mbwat} Lﬁojjjﬁdfﬁ)ﬁojijfujub)}) V}g‘bbx\jﬂ&tjwu):}mb;ﬁSw‘bﬁb?-oj}ﬂéﬁo

04



(YYASY) fale o VAR 5 s — bl p sl odStils ugys
Jole s ¢ o — Pl psle e

Stuole)

-

ol sdalie JJL; L%ﬁ\ BLES SN JL“) ML})J

&'

[1] Abraham Silberschatz, Peter Baer Galvin, and Greg Gagne, “Operating System Concepts”, 10th Edition,
Wiley, 2018.
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The main objective of this course is to introduce the general paradigm of algorithm design which is related
to entropy-based variational method. This approach which has been introduced and considerably developed
within the past 20 years, has its roots in statistical mechanics [6, 7], while its recent applications in statistical
inference within the context of graphical models has turned it into a very powerful tool to be used in a va-
riety of statistical, computational and mathematical fields with applications in machine learning and artificial
intelligence, bioinformatics, communication theory, combinatorial optimization, signal and image processing,
mathematical finance and analysis of many other complex systems (e.g. see [1, 6, 9, 10]).

The strong point of this dual-optimization approach lies in applicability of a culmination of ideas borrowed
from physics, Bayesian inference and convex optimization, where as an inference method, this approach can
essentially be characterized as an alternative to the MCMC or other algorithmic paradigms which are based on
sampling techniques.

The main objective of the course is to present the basic theoretical facts, ideas and techniques needed to
design such algorithms with an emphasis on implementations.

L Jod e
- A probabilistic toolbox, concentration of measure and isoperimetry [2, 4, 6]
- Basics of information theory and statistical physics [2, 5, 0]
- Foundations of the variational methods [2, 3, 9]
- Introduction to cavity method and belief propagation [5, 6, 10]
- Mean-field approximations [8, 9]
- Linear approximation of the cavity method, nonbacktracking matrix and the stochastic block model [6, 10]

- Foundations of graphical models [8, 9]

- Projects
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[1] Jean-Philippe Bouchaud, Marc Mézard, and Jean Dalibard, “Complex Systems”, volume 85 of Les Houches,
Elsevier B.V., 2007.

[2] S. Boucheron, G. Lugosi, and P. Massart, “Concentration Inequalities: A Nonasymptotic Theory of Inde-
pendence”, OUP Oxford, 2013.

[3] S. Boyd and L. Vandenberghe, “Convex Optimization”, Cambridge University Press, 2004.
[4] R. van Handel, “Probability in High Dimension”, APC 550 Lecture Notes, Now Publishers, 2016.

[5] O. C. Martina, R. Monasson, and R. Zecchina, Statistical mechanics methods and phase transitions in
optimization problems, “Theoretical Computer Science”, 265:3—67, 2001.

[6] M. Mézard and A. Montanari, “Information, Physics, and Computation”, Oxford Graduate Texts, OUP
Oxford, 2009.

[7] H. Nishimori, “Statistical Physics of Spin Glasses and Information Processing: An Introduction”, Oxford
University Press, 2001.

[8] S. Ravanbakhsh, “Message Passing and Combinatorial Optimization”, PhD thesis, Department of Comput-
ing Science, 2015.

[9] M. J. Wainwright and M. I. Jordan, “Graphical Models, Exponential Families, and Variational Inference”,
Foundations and trends in machine learning, Now Publishers, 2008.

[10] L. Zdeborova and F. Krzakala, Statistical physics of inference: thresholds and algorithms, “Advances in
Physics”, 65(5):453-552, 2016.
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[V] Grobner Bases in Commutative Algebra oS’

This book provides a concise yet comprehensive and self-contained introduction to Grobner basis theory and
its applications to various current research topics in commutative algebra.
It especially aims to help young researchers become acquainted with fundamental tools and techniques related
to Grobner bases which are used in commutative algebra and to arouse their interest in exploring further
topics such as toric rings, Koszul and Rees algebras, determinantal ideal theory, binomial edge ideals, and their
applications to statistics.
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[1] Jirgen Herzog and Viviana Ene, “Grobner Bases in Commutative Algebra”, American Mathematical Soc., 2011.
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[1] Shai Shalev-Shwartz, “Online learning and online convex optimization”, Foundations and trends in Machine
Learning 4.2 (2011): 107-194.

[2] Elad Hazan, “Introduction to Online Convex Optimization”, Now Publishers, 2016.

[3] Tor Lattimore and Csaba Szepesvari, “Bandit Algorithms”, Cambridge University Press, 2020.
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- Reaction-diffusion processes, models and applications
- Analysis of PDE models
- Reaction-diffusion Problems in Bounded Domains
- Reaction-diffusion Problems on the Whole Axis
- Monotone Systems
- Reaction-diffusion Problems with Convection
- Reaction-diffusion Systems with Different Transport Coefficients
- Nonlinear Boundary Conditions
- Nonlocal Reaction-diffusion Equations

- Multi-scale Models in Biology
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[1] Vitaly A. Volpert, “Elliptic Partial Differential Equations, Volume 2: Reaction-Diffusion Equations”,
Springer, 2014.
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(1] H. B. Enderton, “Elemenets of Set Theory”, Academic Press, 1977.
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[1] Arnold, Ken and Gosling, James and Holmes, David. “The Java programming language”. 2005. Addison

Wesley Professional.

[2] Bloch, Joshua. “Effective Java”. 2016. Pearson Education India.

[3] Evans, Ben and Flanagan, David. “Java in a Nutshell: A Desktop Quick Reference”. 2018. O’Reilly Media.

[4] https://docs.oracle.com/javase/tutorial/index.html
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[1] William E. Boyce, Richard C. DiPrima, Douglas B. Meade “Elementary Differential Equations and Boundary

Value Problems”

[2] George F. Simmons, “Differential Equations with Applications and Historical Notes”
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[1] Jonathan Katz, Yehuda Lindell, “Introduction to modern cryptography”, 2nd Edition, CRC Press, 2014.
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