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file

\ function

Hmwk7Main.m

calls RungeKutta4 to solve IVP: 22" — 5z’ — 3z = 45¢%", 2(0) = 2,2'(0) = 1,t € [0, 2]

calls Shooting to solve BVP: 2/ — (1/t)z’ + (1/t?)x = 1,2(0.5) = 1,2(4.5) = 2,t € [0.5,4.5]
calls FiniteDiff to solve BVP: 2" — (1/t)2’ + (1/t*)z = 1,2(0.5) = 1,2(4.5) = 2,t € [0.5,4.5]
compares with exact solution t2 — 0.2525826491 - t — 2.528442297 - t log(t)

RungeKuttad.m

implements p.519 of Mathews & Fink (Program 9.9 with some modifications)

Shooting.m

implements p.529 of Mathews & Fink (Program 9.10 with some modifications)

FiniteDift.m

implements p.536 of Mathews & Fink (Program 9.12 with some modifications)

DE7_1.m

implement specifics of ODE 22" — 52’ — 3z = 45¢2

DFE7_2_homog.m

implement specifics of homogenous ODE z”” — (1/t)2’ + (1/t?)x =0

DEF7_2_inhom.m

implement specifics of inhomogenous ODE 2”7 — (1/t)2” + (1/t%)z =1

cosmetics.m

implements code to pretty up output (legends, titles, etc.)

A diary of the output follows:

TohohhololololololololoTole
see Plot (page

Tototo o ToToto oo Too o oo
see Plot (page

ToloTototo oo ToToo 1o oo
see Plot (page

Tolotototo oo foToTodo o oo

Problem #1 %% hhtetlehtetsthtatstotatstots

2)

Problem
3)

#2 Dhototo ool lololototo oo o foole

Problem
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#3 Johhhhhhhhhhhhhhllls

Problem #4 %% hhthshtetshtsteotatstsls

see Plot (pages 5,6)

least squares error in

least squares error in

Linear Shooting Method is 6.3505e-007

Finite Difference Method is 0.0030868

Linear Shooting Method is more accurate (uses 4th order Runge-Kutta)
Finite Difference Method is 2nd order (see Page 539 for discussion)
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Example of graphical output:

2x"-5x'~3x=45e°"

T T T T
2150 -
— RungeKutta4 with h=0.05
— Exact
2100 -
2050
2X"-5x'~3x=45€>"
x(0)=2, x'(0)=1
t0[0,2], h=0.05
2000
1950
1900
| | | |

1.75 1.8 1.85 1.9 1.95



Example of graphical output:

0.328

0.3278

0.3276

0.3274

0.3272

0.327

X" — (L)X + WX = 1

X" — (L)X + (LE)x = 1

x(0.5)=1, x(4.5)=2, t 1 [0,5, 48]

I I
Shooting with h=0.1
Shooting with h=0.05
Shooting with h=0.025

3.5436

3.5438

3.544

3.5442

3.5444

3.5446

3.5448

3.545  3.5452




Example of graphical output:

X" — (L)X + WX = 1

-0.09 _
—— Finite Difference with h=0.1
-0.095 |- Finite Difference with h=0.05
—— Finite Difference with h=0.025
-0.1F .
-0.105 .

X" — (L)X + (LE)x = 1
x(0.5)=1, x(4.5)=2, t 0 [0.5,

-0.11

-0.115

-0.12 .

-0.125 .

2.93 2.94 2.95 2.96 2.97 2.98 2.99



ot

Example of graphical output:

X" — (L)X + WX = 1

T T T T VA

T T
—— Shooting with h=0.025
Finite Difference with h=0.025
—— Exact with h=0.025

1.1312

1.1312

1.1312

X" — (L)X + (LE)x = 1
x(0.5)=1, x(4.5)=2, t 1 [0.5, 4 5]

1.1312

1.1312

1.1311

1.1311

4.0912 4.0912 4.0912 4.0912 4.0913 4.0913



Example of graphical output:

X" — (L)X + WX = 1

1.1311

1.1311

1.1311

1.1311

1.1311

1.1311

1.1311

1.1311 ,

X" — (L)X + (LE)x = 1
x(0.5)=1, x(4.5)=2, t 0 [0.5, 4/5]

/ I

—— Shooting with h=0.025
Finite Difference with h=0.025
—— Exact with h=0.025

4.0912

4.0912

4.0912

4.0912




