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\Leetares by Dr Phirupathl Gudl (Dee 25-27, 2019)

la ks Mve ectares ol e hour cach nnd one wiomal session from Dec 25+27, 2019, the fallawing toples on Finite Elerment
Methad (FEMY anl 1ts Apphication wete covered:

In e first lectare, D, Gudi discussed the idea of FEM by considermg 1-1) problems. Then he established the thearetical
baus of FEM {ivm 3 npotuus point of view.

Sevanad kxture was concerned with development of FEM fot solving 2-D problems. He thoroughly explained the differemt

was funther clabacated by discusving differem axpproaches of FEM.

\ypes of finve clements and haris functions used in finite clement analysis of panial differential equations (PDEs), The idea
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Third, fourth and fi :
develop MATL. Al“':‘:dl‘:‘:r'?riﬂd tutorial were conducted in Numerical Simulation Lab. where he discussed how 10
“M for solving 1. and 2-D problems. He also explained the adaptive FEM MATLAB

COdlnxL Dt Gud “p‘ [ eTy Clearly cac inc 0 < P 14

! "y hi (FE | impl i

! lecd' v (4 h M codes and implemented them in the Lab e also puided cach
;mlhdpam lo dCVClO'I "’IC" own MATLAB code of FEM and run it on the compuler. " h

Lectures by Dr. Manl Mehra (Dec 25, 2019)

:? l:r three lectues of one hour ench and ane tutonal sessions an Dec. 25, 2019, the following topics in Inirial Valee
roblems (IVPs) in Ordinary Differential Tgquations (ODEs) wete cosered:

1n the fiest lecture, De. Mani Mehra introduced the wea of numetical appro

ODL. She Ui of true w0l of agsen VP m
- She iscussed this iden by considering o simphest method of Fuler and prepared 4 ground for theotetical discusnon
of exivting conventiona] numerical intcgrators,

Second lecture was concemed with conventional classes of numencal mtcgrators. (ot instance Runge-Kua type methods

and Lincar multistep methuds, She also discusscd the different implementation modes of these methods in order to solve a
given prohlem.

In the third lecture, Dr. Mani Mchra discussed three basic concepts: consistency. stability and convergence of numerieal

methods. These concepls were explained very clearly by piving suitable examples.

In the tutarial hour, she addressed the questions of participants and guded them o recall all the topics covered in the
Jectures and motivated them for further study.

Lectures by Dr. Rama Bhargava (Dec. 26,2019):

In her two lcctures of anc hour cach on Dec. 26, 2019, the following topics m Fmite Flement Methods were m\crg\l. )

In the first lecture, Dr. Roma Bhargava discussed the nced uf finite element analysis of dfferential esquations in vanous
ficlds of applications. Many physical phenomena were discussed to iustrate the efecn enes< of FEM

In the second lecture. different types of differential cuations were analyzed by FEM

- Dr. Jitender Sin h(Dﬁ'ZT-Iﬂ.IBl") o v . ‘
::"“:: ;:::l);:;; :: o:: hnu:! cach from Dec. 27-2R, 2019, the following tpics 0 Differcnna) Equations were coveted:
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V.

developal aml implemented 1 the Numeny
distussed the idea of MATLAB Progrimmn
techniques,

He addressed the Questions of participanis and Euided them in i

In the first dectase, Dr., Jitender Singh intmduccd the idea
in ovdinany differential equations usi ng ehonting spproach
whikle ical Simulation Lab. In the Iab, fiest he drscusssd how to
Second, whind and foanth loctures were delivered i ipe Numerical Simulation La t .n in ODEs. Then he discassed the
develop MATLAD code of RunpeaKypa e methouds for silving wy<tern of IV a0
MATLAB coudmy of shooting metho) and implemented oy yif leren! problems in the Lab,
He addressed 1he Questions of

i and nonlinear
Paticinants ang twiched them to devetop their own MATLAB codes of linear
shoatmp method for B\

Lectares by Dr,
In his one bectune
were vovernd:
He descussed e develo,
he discussed haw 10 do
the Runge-Kuny npe
compared with low
He addressed the
numenical m,

Gurjinder Sing

h(DNZR.ZIHM
of onc hour on

Dec. 28. 2019, the following ropice ¢oneeming numerical approtimation of IVPs m ODEs

“step methods by
todes of numerical mi

pment of L inear mult;
velop MATLAR
and linear oy
Avuracy methads
quenies of panic

N eal simylatron Lk,
computer alpebre syxtem. In the numerica

ctheds for solving IVPs m ODES Further. he 1mplemented
“step methods in MATLAR He “lahurated the jm)

PuTRnce of hich acturasy methods
by implmentmg them i MATLLAR. )
Pants and puided them 10 develop and implement their own MATLAB codes for

Lectares by Dr. Sura Goyal (Dee 28, 2019)

la his one lecture of one hour on Dex, 25, 2019, the following 1opics in MATLAB were covered:

Dz. Sunaj Goya introduced thy compuier algehra system [CAS) MATLAR pad i1 different waes. He discassed 3 pod

collection of buili-in Rinctions arlable i MATLARIL by imp!mwnmm ihem.

Firstly, differem ; wionol Siamctures werg Wi, Then, MATI AR ondes b diferent methade
™h script files and function [fley werne al Sinwbaton Lab e alse

ing for solving diMerentul egnations W

simple onlinary

¥ numenca)
ke e ol

MATLAD for ambling difYepen ks i the Lah,

e -
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VIL  Lectures by Pror.

SK. T
In his four | emar (Dee
covered: cctures of onc hour cac

In the first lecruge,

29-30, 2019)

Dr. Tomar discus: i i : ical approximation of truz solutioss of
i ssed the idea of finite differences used in numerical app
difTerential cquntions. lle alsa discussed advantages and disadvanmoges of s apjjro:cb, He 'ﬁnl xnlrwufo ;k;
‘ard. backward and ceniral finite difference approximations (0 desivanves and their Joourasy

conventional forw
derived the different 7

nite difference appoximalions to dervatives with the vsc of Taylor senes.
In the sccond lesviure.,

i . » solvizg
he discussed the develapment and implementation of finite difference mcthads lf?e:,:::n;_ ordst
boundary valuc prohlems i wrdinary differentinl equations. Then he addressed the theorctreal quostions COT

of accuracy, consistency and sbility of FDMs
_ v, o 3 .. dered different
Thint leetuns was concerned with des clopment ond implementation of FDMs ("’ solving PD.B", -;;‘;1:-'”}10\!5 was 2l
t¥pes of PDEs and developed different types of FDMs. The question concenmng eV,  and stabilsty of FDMs fo7
addressed. He focused an theoretical and computational aspects of urder of aocuracy. conssIency )
sofving PDEs. -
o R - on FDM
In the ttorial hour. he answered the querics of participants and guided them for further study on <

VIHI. Lectares by Frof. Viasy Kanwar (Dec 29-30, 2019)

. : i Il Valee Probleos n
In his four lectupes of one hour cach from Dec. 29-30, 2019, the following topics coneeming
Ordinary Differential Equations were covered.

i ; s . di(Terent appaaedss
I the lecnxres, he discussed the development of Runge-Kutia type and linear mulristep melho:: :-;-::'_:‘ e the sngnaticane
for example “i':;s-lor series., imerpolation and collocation and numcrical quadrature €ic. Then s

Es 1 a
orc] po ; colvinz IVPs in ODEs frem
b : ility -omvergence of numenical integriers for solving
. .. zero-stahility. linear stahility and comergence o ors o saving IV
l:’ ’,’icﬂ;" int of view. He also exploined the computatianal and theoreucal onler of PO S
e -

i
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