List of Figures

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1

Plot of a wavelet (db12) . . . .. .. ... ... ... ... 11
Haar scaling and wavelet function . . . . . . .. ... ... ... ... 18
Morlet wavelet . . . . .. ... L 19
Plot of scaling and wavelet function for Symlet wavelet . . . . . . .. 20
Plots of Coiflet scaling and wavelet function . . . . . . .. ... ... 21
Plots of Harmonic scaling and wavelet function . . . . .. . .. . .. 21
Shannon wavelet . . . . . . . ... 22
Complex gaussian wavelet . . . . . . . ... ... ... ... ..., 23
Mexican hat wavelet, . . . . . .. .. ... 24
Plot of Daubechies scaling function and wavelet function . . . . . . . 25
Discrete Meyer wavelet . . . . . . . . ... ... ... 25
B-Spline (fbsp) wavelet . . . . . . ... ... 26
Biorthogonal spline wavelet . . . . . ... ... ... ... ...... 26
Reverse biorthogonal wavelet . . . . . . . .. ... ... 0L 27
Original function sin(27rx) . . . . . ... ... ..o 32
Projection of sin(2rz) onto V@& . . . . . . ... 33
Projection of sin(27z) onto V& . . . . . . ... 33
Haar wavelet for specific interval . . . . . . . .. ... ... ... ... 42



3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

4.1

4.2

4.3

4.4

4.5

4.6

0.1

5.2

5.3

5.4

5.5

Integral representation of Haar wavelets . . . . . . ... ... ... ..

Comparison of Haar solution with exact solution for example 1 using
J=3

Plot for Haar implementation, analytic and inbuilt solution . . . . . .
Comparison of Haar solution with exact solution for example 2 . . . .
Comparison of Haar solution with exact solution for BVP . . . . . . .
Comparitive study of normalized approach . . . . . . ... ... ...
Haar solution after transforming for example 1 . . . . . .. . ... ..
Haar solution along with analytic solution . . . . ... ... ... ..
Haar solution after transforming for example 2 . . . . . .. . .. . ..
Generalized solution for case 1 in the domain (0,10) . . . . . . . . ..

Extended solution case 1 in the domain (—10,0) . . ... ... ...

Solution of example using Haar collocation method with J=2.
Solution of example using Haar collocation method with J=4.

Error plot forcase 1 . . . . . .. ...
Haar solution forcase 2 . . . . . . . . . ... ... ... ...,
Comparison of exact, Haar and FDM for case 3 . . . . . . .. .. ..
Comparison of solution of Helmholtz equation using exact, Haar, per-
centage error. . . . . .. L. Lo
Comparative plots for exact in red, FVM in green and WFVM in blue
for case 1 with various time levels . . . . . . . . ... ... ... ...
The exact solution by method of characteristics for case 1. . . . . . .
Comparative plots for WEVM with different wavelet basis, case 2
Solution by WFVM for case 2 using Daubechies wavelet . . . . . . .

Comparative plots for exact in red, FVM in green and WEFVM in blue
for case 3 with various time levels . . . . . . . . ... ... ..



5.6 Solution of case 3 by WEVM using Coiflet level 7. . . . . . . . .. 101
5.7 Wavelet based solution plot for the example 1 . . . . . .. ... ... 107
5.8 Analytic solution plot for example 1. . . . . . ... ... ... ... .. 107
5.9 Wavelet based solution plot for example 1 . . . . . . ... ... ... 108

5.10 Root mean square error of classical parabolic and wavelet based parabolic
solution with analytic value example 1. . . . . . . . .. .. ... ... 108

5.11 Solution for v = 0.005, Al = 0.001 between 0 and 1 for ¢ < 3.6 for
example 2. . . .. L 109

5.12 Solution for Az = 0.025, At = 0.001, ¢ < 3 and v = 0.01. for example 3111

6.1 Structure of oocyte (from [10]) . . . . . . . . . ... 116
6.2 One dimensional approximation of interior of the egg from [10] . . . . 120
6.3 (a)T=022, ny=064 . . . . .. 124
6.4 (b)7=022, ny=128 . . . .. ... 124
65 ()T =024, ny =064 . . . o 124
6.6 ()T =024, ny =128 . . o 125
6.7 (e)T=026, ny=064 . . . . ... ... 125
6.8 (/)T =026, ny =128 . . . ot 125
6.9 Comparison of solution at different time . . . . . .. ... ... ... 125
6.10 Wavelet based FVM . . . . . .. 0000000 126
6.11 Classical FVM . . . . . . ..o 126
6.12 Comparison of wavelet based and classical finite volume . . . . . . . . 126

6.13 Exact solution by method of characteristics . . . . . . . .. ... ... 127



