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Calculate operations
Caputo's fractional derivative
Block Pulse Functions
Block pulse operational matrix of integration

Bernstein wavelets operational matrix

Collocation points

Collocation method

Direct summation
Dilation
Disjointness
Integer order
Expansion
Fractional calculus
Fractional order
Gamma function

Galerkin method
Interval

Infnite series
Iterative method

Kronecker delta

VY

w)bwwﬁlﬁlubojb

Sl s Sl

(ot L;Lasjib..o

o= SN mls

o= SN b Sllee Sl
i So e Slles Sl
dbu o Ll

S B S

CL.J\

03 9 |50

e 45

Lo

S yS ol

S S 4

LK @U

oSS S

o3b

SO sle )

SsS sWs



Multiplication

Multiresolution analysis
Mittage-Leffler function

Normalized Bernstein wavelets
Nonlinear system of algebraic equations
Operational matrix of integration
Root-mean-square error
Riemann-Liouville fractional integral

Spectral method
Square integrable

Tau method
Translation
Tow-scale equation
Unknown coeficients

Variable

VY

e
Sl o iy 0T
Ad-Sle o6

ol o 5 bl 0 Ko 5o
SBF e (S Yol N
IS Sllas b
Slas o ke o sl
Jissd = Olasy (58 IS
sab sl )
PR

U s

JLsl

ol 55 dsles

Y peme )5

)...”



LK b

ol — SN w5

S 95 il s

S S ml $

ol - SN g 90 il

dolaie (i p gl dlor ki

Ao S sl

FRE S Gt Mlas

Jrasd Slagy (5,8 IS5 Koo

i sldel gL

g o 3 b = S IS Sldes e 5le
g o ) i Sor g I B Slas e 5le
S o 3 i p S g IS Slhas oo 5o
Nas,p b pdy Gs g dgm ml 5 48 gons

Lolaza op il p S g0

\42

by S glasles

f eC"[a,b]
Wom @)



o, 5l 7 s Vs
Mahsa Entezari, Saeid Abbasbandy , Esmail Babolian
Numerical solution of fractional partial differential equations with normalized
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Abstract:

In the present thesis, the normalized Bernstein wavelet method is introduced to
obtain numerical solutions of partial differential equations. The Bernstein wavelets
operational matrices of integration including integer and fractional order are
introduced and applied to convert the partial differential equation with a Dirichlet
boundary conditions to a nonlinear system of algebraic equations. In the proposed
method, boundary conditions are automatically considered and the estimation of
the approximate error of the function based on the Bernstein normalized wavelet is
shown in several theorems. Finally a number of numerical examples are presented
to illustrate the effectiveness of the method presented in the dissertation, and in
each example, the results of comparisons carried out with other methods indicate
the higher accuracy of the proposed method of the thesis with other methods.

Keywords: Fractional partial differential equations, Normalized Bernstein
wavelet, Operational matrix of the integer order integration, Operational matrix of
the fractional order integration, Block pulse function.
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