()

(a) By choosing T-complete set  {

cos(d) cos(20) sin(@) sin(20) In(r)}
rorr o o2

0 - {o,ﬁ,df_”ﬁ_,s_”
55 55

u@,g):iﬂ@+iﬁ@+q In(r)

Build [K]{al ={b}

i L 1. 0. 0. oO. i L
0.309017 -0.809017 0.951057 0.587785 O. -0.809017
[K]= |-0.809017 0.309017 0.587785 -0.951057 0. {b}= | 0.309017
-0.809017 0.309017 -0.587785 0.951057 O. 0.309017
k 0.309017 -0.809017 -0.951057 -0.587785 0. { k-0.809017 {

{a}={A,A,B,B,C}

Because [K] issingular, wesolve {a} by using Gaussian Elimination Method.

i 1 1. 0. 0. 0. 1.
0.309017 -0.809017 0.951057 0.587785 0. -0.809017
The augmented matrix is | -0.809017 0.309017 0.587785 -0.951057 0. 0.309017
-0.809017 0.309017 -0.587785 0.951057 0. 0.309017
k 0.309017 -0.809017 -0.951057 -0.587785 0. -0.809017 {

il 1. 0. 0. 0. 1.
0. -1.11803 0.951057 0.587785 0. -1.11803
Finally, weget |0. 0.  -0.812299 -0.502029 0.  O.
0. O. 0. -14.6946 0.  O.
k0. 0. 0. 0. 0. 0. {

{(A,A,B,B,,C} ={010,0arbitrary}’

cos(26)

The Trefftz solution u(r,8) = >—+C, In(r)
r



Suppose C, =1

5.0

4.0

3.09

2.04

1.0+

0.0+

-1.04

-2.04

-3.04

-4.04

'50 T T T T T T T T T
50 -40 -30 -20 -10 00 10 20 30 40 50

Trefftz solution (5 sets)

The exact solution u(r,8) =@+In(r), r>1
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0.

0.
kO.

(b) By choosing T-complete set
{ cos(d) cos(20) cos(39) cos(4d) sin(@) sin(

r r2 A r r

20) sn(3) sSn(40) | s

2 r3 !

1?1 ’ ’ ’

0_{()&4 6_7:8_7:107:12;;147:167:}
"9 9’9’9 9799

u@,g):iﬂ@+i@@+q In(r)

Build [K]{al ={b}

i 1. 1. 1. 1. 0. 0. 0.
0.766044 0.173648 -0.5 -0.939693 0.642788 0.984808 0.866025
0.173648 -0.939693 -0.5 0.766044 0.984808 0.34202 -0.866025

[K]: -0.5 -0.5 1. -0.5 0.866025 -0.866025 0.

-0.939693 0.766044 -0.5 0.173648 0.34202 -0.642788 0.866025

-0.939693 0.766044 -0.5 0.173648 -0.34202 0.642788 -0.866025
-0.5 -0.5 1. -0.5 -0.866025 0.866025 0.
0.173648 -0.939693 -0.5 0.766044 -0.984808 -0.34202 0.866025

k 0.766044 0.173648 -0.5 -0.939693 -0.642788 -0.984808 -0.866025

[

{a} ={A, A, A, A,B,B, B, B,C}

(&)}

s

—_—
O
—
Il
=~
| |
OCOPRrPOOPFR,OOFR
(21 ¢) ]

Because [K] issingular, wesolve {a} by using Gaussian Elimination Method.

Finally, we get

1. 1. 1. 0. 0. 0. 0. 0.
1.125 2.4043 3.2331 -1.2207 -1.87022 -1.64464  -0.649%519 O.

0. -4.90985 -5.81715 3.35853  3.35853 5.14557 5.74074x10°% 0.

0. 0. -19.8385 211211 1.7845  17.5482 9.66731  O.

0. 0. 0. 54.826  -3.51861 16.7443 -8.11183 0.

0. 0. 0. 0. 3083.81  1301.76 -4893. 0.
9.3441x1010 -1.10019x 100 1.35425x1079 0. 0.  -7.2076x10° 8.63575x10° 0.
0.00106584 -0.0000205228 0.00114416 0.000992586  O. 0. 8.41965x 1012 0.
0.000145478  0.0003636%4  0.00152751 -0.000992586  O. 0. 0. 0.

{A,A,A,A,B,B,B,B,C! ={00100,000arbitrary}’

0. 0.
0.34202 0.
-0.642788 0.
0.866025 O.
-0.984808 0.
0.984808 0.
-0.866025 0.
0.642788 0.
-0.34202 0.{

1.
2.4043
-4.90085
0.

0.

0.
-1.10019x 1010
~0.0000205228

0.0003636%4 {




Suppose C, =1
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Trefftz solution (9 sets)

The exact solution u(r,8) =

@Hn(r), r>1
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()

(a) By choosing T-complete set  { 5

r r r

o [0,27 4r 6r B
5 5 5 5

u(r,0) =iﬂ@+isn 9”r(nr"9) +C, In(r)

Build [K]{al ={b}

i 0.5 0.25 0. 0. 0.693147
0.154508 -0.202254 0.475528 0.146946 0.693147
[K] =|-0.404508 0.0772542 0.293893 -0.237764 0.693147
-0.404508 0.0772542 -0.293893 0.237764 0.693147

k 0.154508 -0.202254 -0.475528 -0.146946 0.693147 {

Finaly, weget {A,A,B,B,C) ={0,05001"

The Trefftz solution u(r,8) = 1 cos(29)

2 r?

+1In(r)

5.0

4.0

3.0

2.0+

1.0+

0.0+

-1.04

-2.01
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-4.0
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50 40 -30 -20 -10 00O 10 20 30 40 50

Trefftz solution (5 sets)

(b} -

cos(d) cos(29) sin(¢) sin(20) In(r)}

k

0.818147
0.59202
0.731774
0.731774
0.59202 {



(b) By choosing T-complete set

{

cos(f) cos(20) cos(39) cos(4€) sin(@) sin(20) sin(

30) sin(

2 3

r r r

r

r r2

"9’ 9

9

0_{()&4 6_7:8_7:107:12;;147:167:}
"9 9’9’ 9'9

u@,g):iﬂ@+i@@+q In(r)

Build [K]{al ={b}

0.5 0.25
0.383022 0.043412

-0.25  -0.125
[K]= |-0.469846 0.191511
-0.469846 0.191511

-0.25  -0.125

k 0.383022 0.043412

{a} ={A, A, A, A,B,B, B, B,C}

0.
-0.

0.0868241 -0.234923 -O0.

0.
-0.
-0.

0.

0.0868241 -0.234923 -0.

-0.

125
0625
0625
125
0625
0625
125
0625
0625

0.0625 0.
-0.0587308 0.321394
0.0478778 0.492404
-0.03125 0.433013

0.010853 0.17101
0.010853 -0.17101
-0.03125 -0.433013

0.0478778 -0.492404

-0.0587308 -0.321394
by =

k

{A,A,A,A,B,B,B,B,C} ={0,0100,0001"

3 ’

r

-0.216506
-0.160697 0.108253

0.

0.

9 in(r)}

0

0.246202 0.108253 0.0213763
-0.108253 -0.0401742

0.085505

0.160697
0.216506

0.

0.0541266
-0.0615505

-0.108253 0.0615505

0.

-0.0541266

-0.085505 0.108253 0.0401742
-0.246202 -0.108253 -0.0213763

cNeoNeoNeoNeoNoNoNoNo)

.818147

630647 |

.630647
.818147
.630647
.630647
.818147
.630647

630647 {

693147
693147
693147
693147
693147
693147
693147
693147
693147 {







Q) r=1

rank

R r=2

inverse

(4)

In(1) [K] C,
A 1 9
A 1
5
c, 1

Trefftz



