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Out[60]=
£f7[x] == 8in[n x| ‘
solve ode ﬁ C]

| 200% »|
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-
0 0 4 08 o
00060 :
0 00 OB .
0 00O0TO E!

E
Injsa):= dd.cs // MatrixForm | .

Out[53)/MatrixForm= 4
Cc1 +3cCy n;
4 Ca + 8 Cy A

6 C3 ﬁ

8 cy :

0 ,.fa,,‘

'I."Efl

Inj54):= dd.dd // MatrixForm | .'

Out[54)/MatrixForms= .
0 04 0 32
0 0 0 24 0
0 00 0 48
000 0 0
000 0 O

Example: Sin

ine1):= £2c[8in] \

Out[61]=

{0, 2 BesselJ(1l, 1], 0, -2 BesselJ[3, 1], 0} ‘

| [ [P I S, H
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-
0 0 4 08 o
00060 :
0 00 OB .
0 00O0TO E!

E
Injsa):= dd.cs // MatrixForm | .

Out[53)/MatrixForm= 4
Cc1 +3cCy n;
4 Ca + 8 Cy A

6 C3 ﬁ

8 cy :

0 ,.fa,,‘

'I."Efl

Inj54):= dd.dd // MatrixForm | .'

Out[54)/MatrixForms= .
0 04 0 32
0 0 0 24 0
0 00 0 48
000 0 0
000 0 O

Example: Sin

ine1):= £2c[8in]] \

Out[61]=

{0, 2 BesselJd[1l, 1], 0, -2 BesselJ[3, 1], 0}

total  sort mean = delete duplicates  more =1 6]
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-
0 0 4 08 o
00060 :
0 00 OB .
0 00O0TO E!

E
Injsa):= dd.cs // MatrixForm | .

Out[53)/MatrixForm= 4§
Cc1 +3cCy ?
4 Ca + 8 Cy A

6 C3 ﬁ

8 cy :

0 ,.fa,,‘

'I."Efl

Inj54):= dd.dd // MatrixForm | .'

Out[54)/MatrixForms= .
0 04 0 32
0 0 0 24 0
0 00 0 48
000 0 0
000 0 O

Example: Sin

2= £2c[8in] // N \
out[62]=

{0., 0.880101, 0., -0.0391267, 0.}

wotal - sort mean = delete duplicates  more =1 (3
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UUT[SS]/VIaTTIXFOrm= 2, UniitledzZ -
cy +3Cy 9
4 Cy + 8 Cy ’:
6 C3 :
8 Cy {g
0 s
)
|
inj54:= dd.dd // MatrixForm | .
Out[54)/MatrixForm= ?
00 4 0 32 A
0 00 24 O 2
000 0 48 g:
000 0 O vi
000 0 O :

woda

Example: Sin

in63):= dsin = £2c[Sin] // N

Out(63]=
{0., 0.880101, 0., -0.0391267, 0.}

In64:= dd.dsin \

Out[64]=
{0.762721, 0., -0.23476, 0., 0.}

f2c[Sin'] // N |

Heat Equation
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[CHaNs]
UUTSSviarxronms=

c, +3cCy
4cy+8cey
503
804
0

Ins4:= dd.dd // MatrixForm

Qut[54)/MatrixForm=
0 04 0 32
0 00 24 0
0 00 0 48
000 0 O
000 0 O

Example: Sin

in63):= dsin = £2c[Sin] // N

Out(63]=
{0., 0.880101, 0., -0.0391267, 0.}

In64:= dd.dsin

Out[64]=
{0.762721, 0., -0.23476, 0., 0.}

ines):= £2c[Sin'] // N
Out[B5]=
{0.765198, 0., -0.229807, 0., 0.00495328}
total  sort  mean = delete duplicates  more = 2

Pirsa: 13090054

* Untitled-7
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0 E
]
nis4:= dd.dd // MatrixForm N n
Out[54)/MatrixForm= ‘?!
004 0 32 s
000 24 0 »
000 0 48 -
000 0 0
000 0 0

13 9SO OF

Example: Sin

ine3):= dsin = £2c¢[Sin] // N ‘
Out[63])=

vG3d

{0., 0.880101, 0., -0.0391267, 0.}

in64):= dd.dsin \

Out[64]=
{(0.762721, 0., -0.23476, 0., 0.)

infes):= £2c[8in'] // N \

out[65)=

{0.765198, 0., -0.229807, 0., 0.00495328}

-

Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] |

Heat Equation

| 200% »|
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Example: Sin |

inf6a):= dsin = £2c[Sin] // N \

out[63]=
{0., 0.880101, 0., -0.0391267, 0.}

in64):= dd.dsin \

S ;ﬁ.‘fﬂ-l?g-‘?. 57 ,.:-G‘;

Out[64]=

g

{0.762721, 0., -0.23476, 0., 0.}

ines)= £2c[8in'] // N \
Out[8s)=

12994k

{0.765198, 0., -0.229807, 0., 0.00495328}

«8an

ini6e):= Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] \
Out[86]=

S0 T Tes T o0 T Tos T o
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0.7

0.6

Do T T os T o0 T os T T o

Heat Equation

12993098 309PS - Em S 103

in20:= *hs[x ] = Sin[Pi x] |

LR

Out[20]=
Sin[nx) ‘

in2i):= deq = £''[x] = rhs[x] |

out[21]=
£f7[x] == Sin[n x] ‘

bes = (£[-1] == |

| 200% »|
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o

:

0.6 ;

m

‘?.

10 S5 o0 os 0 ®

b

»

A

&

Heat Equation

Inf20;= rhs[x ] = 8in[Pi x] |

12994k

Out[20]=

Sin[nx)

v O3

In21):= deq = £'' [x] == rhs [x] |
Out[21]=
£ [x] == Sin[n x]

1
Inf22]:= bes = {f[_1] == E' £[+1] = }

Out[22]=
1
{£1-1) = 15, £11) = 0}

Inf23):= DSolve[Join[{deq}, bes], £, x] |

Out[23)=
2 2 1
' 4 - x-208in(nx
{{faFunctlon[{x}, 3 [ ) ]}}
20
Assuming a st of rules | Use as a fwo - dimensional array instead
get solution  apply rules to variable — apply rules to expr convert rules to lists D

| 200% »|
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[_NaNs] * Untitled-7 -
n2f]= aeq = T [X] == NS [X]

Erik Schnetter Q (=

| o
(7]
out[21]= 3
£f7[x] = Sin[nx] ’
a.
In[22):= bes = {f[—l] == i, f[+1] = } B
10 b;q
out[22)= -
l m

{£1-1) = {50 £11) = 0}

Inf24)= asol = DSolve[Join[{deq}, bes], £, x] |
Out[24]=

12 99dOF- 9%

2 nx-208in(nx) ]H

{{faFunction[{x}, Al 20 12

wOda

inf26:= Plot[£[x] /. asol[[1]], {x, -1, +1}] |
out[26]=

| 200% »|
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Out[16]=

-
{0., 0.880101, 0., -0.0391267, 0.} ‘ ?
]
(7= dd.dsin \ ‘!!
ou[17)= s
{0.762721, 0., -0.23476, 0., 0.} ‘ Y
"
9.
(8= £2c[8in'] // N ‘
()
out[18)= T
{0.765198, 0., -0.229807, 0., 0.00495328) ‘ ;%,
®
ni19)= Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] iin
out[19]= :,1‘
®
-4

o T Tes T T o0 T s T o

frame =  axes = Image size = plot style more (1]

| 200% »|

Pirsa: 13090054 Page 36/62



# Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help RO (D¢ @ 4 7 1006ED ThubSep 09:51 M1 4§  Erik Schnetter Q =
[_NaNs] * Untitled-7

{0.765198, 0., -0.229807, 0., 0.00495328} i

nf19):= Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] \
Out[19]=

IS

iR 53 1 o)

[

&)
™,

5.

210 205

Boundary conditions

bcoeffs - |

dcoeffs = f2c[Function[x, 8,c2f[cs, x]]] |

Heat Equation

infzo):= rhs[x ] = Sin[Pi x] T |

Pirsa: 13090054 Page 37/62
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{0.765198, 0., -0.229807, 0., 0.00495328)} I
nf19):= Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] \
Out[19]=

.:;
A
®
w
.-
{ .
"
(0]
-4

10 05

Boundary conditions
becoefflLeft = | |
dcoeffs = f2c [Function[x, 8,c2f[cs, x]]] |
Heat Equation
inzo):= rhe[x ] = Sin[Pi x] [l
| 200% »|
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{0.765198, 0., -0.229807, 0., 0.00495328} I

nf19):= Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] \
out[19])=

S ;ﬁ.‘fﬂ-l?g-"[_?. 57 .:-G‘;

&

129949

ICk N

Do T T os T o0 T T os T T o

Boundary conditions

bcoeffLeft = Function[x, c2f[cs, x]]| |

dcoeffs = f2c[Function[x, 8,c2f[cs, x]]] |

Heat Equation

in20):= *hs[x ] = 8in[Pi x] I

| 200% »|
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{0.765198, 0., -0.229807, 0., 0.00495328} i

nf19):= Plot[{Sin'[x], c2f[dd.dsin, x]}, {x, -1, +1}] \
Out[19]=

g 3

iR 53 1 o]

[

&)
™,

5.

210 205

Boundary conditions

in27;:= bcoeffLeft = c2f[cs, 0] \
out[27]=

Cp~-Ca +Cy

dcoeffs = f2c[Function[x, 8,c2f[cs, x]]] |

Heat Fauation H

| 200% »|
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—
)
08+ ®
m
‘? s
07} £
%
-
o .
06!
[T
210 05 0.0 0.5 10

BEEL 1 (O] )

Boundary conditions

<03

Inj28):= bcoeffLeft = c2f[cs, -1] \

Out[28]=
Cgp~-C1+C2~-C3+Cy ¥

in29:= bcoeffRight = c2f[cs, +1] \

Out[29])=
Cop+C1 +Cg +C3 +Cy

ey derivative = ¢y Integral = grad  serles around ¢y w0+ more = 5]

dcoeffs = f2c [Function[x, 8,c2f[cs, x]]] |

Heat Equation

in2oi= rhs[x ] = Sin[Pi x] |‘

| 200% |
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enn @ Untitled-7 .
f// 0.6 \\\

Z10 TTos . Too T Tos 10

Erik Schnetter Q (=

Boundary conditions

S ;ﬁ.‘!ﬂ-l?g-‘?. 57 .:-G‘;

in28):= bcoeffLeft = c2f[cs, -1] \
Out[28]=

§

Cp~-C1 +Cy ~-C3 +Cy ‘

Inf20):= becoeffRight = c2f[cs, +1] \
Out[29]=

129940k

Cg+C1+C2+C3+Cy ‘

LR

inj32):= bbLeft = Table[Coefficient [bcoeffLeft, c ], {j, O, n}]; |

Inf3a):= bbLeft // MatrixForm \

Out[a3)/MatrixForm=

inj34:= bbRight = Table [Coefficient [bcoeffRight, c;], {j, 0, n}];

Heat Equation

| 200% »|
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"
-1 n
1 3

-1 ;
1 a.

In34):= bbRight = Table[Coefficient [bcoeffRight, cy], {j, 0, n}]; | :‘.
" .

In[3s):= bbRight // MatrixForm \

.0 )

Out[35)/MatrixForm= T
1 8

1 w
1 ¥
1 ™

1 (O]

vO3d

bbl =|Array[0 &, {n-2+1, n+1}] |

Heat Equation

in2o}= rhs[x ] = Sin[Pi x] |

Out[20)=
Sin[nx) ‘

n21):= deq = £'' [x] == rhs[x] |
Out[21]=

£ [x] == Sin[n x] ‘

Inf22):= bes = {f[-l] z= i, f£[+1] == 0]» H

| 200% »|
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-1
1

-1
1

In34):= bbRight = Table[Coefficient [bcoeffRight, cy], {j, 0, n}];

In[3s):= bbRight // MatrixForm

Out[3s)/MatrixForm=

1

= e e

In[@6):= bbl = Join[Array[0 &, {n-2+1, n+1}], {bbLeft, bbRight}]
Qut[36]=
{t0, o, 0, 0, 0}, {0, 0, 0, O, O}, {O,0,0,0,0}, {2, -2,2, -1,1},{2,1,1,1,1}}

In[@7:= bbl // MatrixForm

Qut[37)/MatrixForm=
0 0 0 0 ©
0 0 0 0 O
0 0 0 0 O
1 -11-11
1 1 1 1 1
m-u-:mu:..m matrix plot = matrix rank ‘ slgonvalues «  more £ (=]

Pirsa: 13090054
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Sanan ‘ . % Untitled-7 T -
(#]
In34):= bbRight = Table[Coefficient [bcoeffRight, cy], {j, 0, n}]; | =
m
In[35):= bbRight // MatrixForm | L‘!
Out[a5)/MatrixForm= E .
1 .
»
1 9.

1

1

1

129 NROp-HF =

In[@6):= bbl = Join[Array[0 &, {n-2+1, n+1}], {bbLeft, bbRight}] |
Out[36]=

I
&

) «
.

{{0, o, 0, 0, 0}, (0, 0, 0, O, O}, {O, 0,0,0,0}, {1, -2, 1, -1, 1}, (1,1,1,1,1}}

ina7;:= bbl // MatrixForm |

Qut[37)/MatrixForm=

0 0 0

0 0 .

0 0 0 0 O 3

0 0 0 0 O ;

1 -11 -11 o

11 1 1 1 "

2

infag):= dd.dd // MatrixForm | [
Out[38)/MatrixForms= ;:;
004 0 32 o
00024 0 a
000 0 48 .
000 0 O -
000 0 0 b

| 200% »|
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Sanan ‘ . % Untitled-7 T -
E‘i
In34):= bbRight = Table[Coefficient [bcoeffRight, cy], {j, 0, n}]; | =
m
in[3s):= bbRight // MatrixForm \ E!
Out[35)/MatrixForm= E )
1 -
1 -
1 ?
1 8
! g
3
In[@a):= bbl = Join[Array[0, {n-2+1, n+1}], {bbLeft, bbRight}] | wh
Out[39]= :mr
{{ofr,1],0f(1,2],0(1,3],0(1,4],0(1,5]}, {O[2,1]),0([2,2],0([2,3],0([2,4],0([2, 5]}, 4
{ofs,1},o0(3,2),0(3,3),0(3,4),0(3,5)}, {1, -1,1, -1, 1}, {1,1,1,1,1}} -

(I\;-rlu-m.mn.\ |r.mwu.\r | Illn;lrn ln:v.r.nr sublists m;vr' 2

in37;:= bbl // MatrixForm |

Out[37)/MatrixForms=
0 0 0 0 O
0 0 0 0 O
0 0 0 0 ©
1 -1 1 -11
1 1 1 1 1

in3e):= dd.dd // MatrixForm |

Out[38)//MatrixForms=
0 0 4 0 32
0 00 24 ©
0 00 0 48
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UUT[ds/vatrxrorm= o
L o
1 z
1 .
1 ,!,
1 s
.
»
Inf41):= bbl = Join[Table[0, {i, O, n-2}, {j, 0, n}], {bbLeft, bbRight}] | l
Out[41]= T
{{o, o, 0, 0, 0}, {0, 0, O, O, O}, {O, 0O, 0,0, 0}, {2, -2,1,-1,1}, {1,1,1,1,1}} 4
v
Inf42:= bbl // MatrixForm | :
Qut[42)/MatrixForm= :’i‘\ .
0 0 0 0 O (]
0 0 0 0 O ;
0O 0 0 0 © .

1 -11-11

1 1 1 1 1

:Inl;;.nl-l:::::lm;:lml"::.ﬂ H;LI: lI-N “rn.:rfl;l::-‘|.l‘s‘” elgenvalues - more, ﬂ D

in@s):= dd.dd // MatrixForm \
Out[38]/MatrixForms
0 0 4 0 32 ili
0 00 24 O ™
0 00O 0 48 ;‘:;
000 0 O g:
000 0 O [
]
Vi
[ ]
[
o — . H ¢
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Heat Equation

Inf20j= rhs[x ] = 8in[Pi x] |
Out[20)=

F '-_:.;nfa?g_.f_?._. "‘:!Q‘i

Sin [ x)

g

in21):= deq = £' ' [x] == rhs[x] |
Out[21]=

1299409

£f7[x] == Sin[n x]

1
Inf22]:= bes = {f[_1] - E' £l+1] = }

LR

Out[22]=
1
{f[—l] = oo £[1] = o}

Analytic Solution

Inj24):= asol = DSolve[Join[{deq}, bes], f, x] |
Out[24]=
2 -2 x-208in[nx) ]}}

{{faFunction[{x}, 20 2

Inje6):= Plot[£[x] /. asol[[1]], {x, -1, +1}] |
Out[26]= |

| 200% »|
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Inj2e):= Plot[£f[x] /. asol[[1]], {x, -1, +1}] |
Out[26]=

12993028 309PS - Em S 103

LR

Numeric Solution

Inf43):= drhs = £2c[rhs] |
Out(43)=

{0, 2 BesselJ[1, nn], 0, -2 BesselJ[3, 1], 0}

total  sort  mean = delete duplicates  more £ (1]

| 200% »|
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10 05 05 0 ©
L]
~0.05 '
.
»
®.
. S I . 'v;l;
Numeric Solution A
w
Inf43):= drhs = f2¢[rhs] | :
Out[43]= ?r‘-
{0, 2 BesselJd[1, ], 0, -2 BesselJ[3, 1], 0} !(’4;
g -
inf44;:= Plot[{rhs[x], c2f[drhs, x]}, {x, -1, +1}] | :
Out[44]=
10}
0.5+
\ . ‘
-1 -0.5 05 1\0
-0.5
~1.0+

| 200% |
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Numeric Solution

in43):= drhs = £2c[rhs] |
Out[43)=

S ;ﬁ.‘fﬂ-l?g-‘?. 57 ,.:-G‘;

{0, 2 BesselJd[1, nn], 0, -2 BesselJ[3, n1], 0}

&

Inf44:= Plot[{rhs[x], c2f[drhs, x]}, {x, -1, +1}] |

Out[44)=
1.0

129949

Ck N

-1.0

LinearSolve[dd.dd + bbl, \

| 200% »|
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{0, 2 BesselJ[1l, n], 0, -2 BesselJ[3, n], 0} [l

Inf44):= Plot[{rhs[x], c2f[drhs, x]}, {x, -1, +1}] |

Out[44)=
1.0

3 '._-.inf'?g_-.t_?.- o ‘E'G.._ﬂ

13 9 S # - 9F

<83

-1.0

Inf47):= drhsl = Join[Take[drhs, n-2+1], {-1/10, 0}]| ! |
Out[47)=
{o, 2 Besseld (1, 5], 0, - ,o} ‘
10
Inf48):= LinearSolve[dd.dd + bbl, drhsl] |
Out[48]= ‘

1 1 1 1
{—20, 20 " 12 BesselJ[1, n], 0, 12 BesselJ[1l, n], 0}
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Tos 1o

SePai-nE @10

-1.0

Inf47):= drhsl = Join[Take[drhs, n-2 +1], {-1/10, 0}] |
Out[47]= ‘

{o, 2 BesselJ[1, n], 0, *f;' o}

iE S 1 (O L HIE

I
&

T«
-

Inf49]:= nsol = LinearSolve[dd.dd + bbl, drhsl] |
Out[49]= ‘

1 1 1 1
{—20, 20 " 12 BesselJ([1, n], 0, 12 BesselJ (1, n], 0}

ins0):= nsol // N // MatrixForm |

Out[50)/MatrixForms= i
-0.05 4

0.0262821 ;

0 . 73

0.0237179 3

0. n

| ]

total  sort mean - delete duplicates  more =1 (3 '-'l'

-

b
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Erik Schnetter Q (=

Lv' e o I I A | lof"’J

B

In[53):= nsol = LinearSolve[dd.dd + bbl, drhsl] ' | :
out[53]= ‘!,
1 1 1 1
{20,—20—12 BesselJ([1, n], 0, 12 BesselJ[l,JT],O} ;-

H

Injs4):= nsol // N // MatrixForm |

()

Out[54)/MatrixForm= T
0.05 3

-0.0737179 w

0 .-

- f .

0.0237179 l'"'g

0. (]

vG3d

inss:= Plot[{£[x] /. asol[1l], c2f[nsol, x]}, {x, -1, +1}] |

Out[55]=
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\ -

E‘i

ino):= *hs[x ] = Sin[Pi x] | :
Out[20]= | |
Sin(n x) !1-!

.

ns6)= rhe[x ] =If[x20&&xs1/2,1, 0] N »
®.

OU”EJB]: U
1 )
If{sz&&xsz,l,O] 1‘

®

w

ini57):= deq = £ '’ [x] == rhs[x] | :
Out[57]= ,-a,‘
L l [ .
f[x]::If[an&&xsz,l,O] (]

LR

In[58):= bes = {f[-l]

%I £l+1] == }

Out[58]=
{f[—l] 110, £1) = o}

Analytic Solution

Inf24:= l|asol = DSolve[Join[{deq}, bes], f, x] |
Out[24)=

{{f - Function[{x} '

2 _ 52 g ;
ne - x202:)r251n[7rx]]}}
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o1 - o

{£1-1) = 5o £01) = 0} H 2

,g,.

&

Analytic Solution :
In(59):= asol = DSolve [Join[{deq}, bes], £, x] N =
Out[59]= &
0 x=<0 :

{{faFunction (x} L ~-11-19x+ 80 %2 0<xs? ]}} -

-8 2 “ ’

-1, ¥ True e

LR

ineo):= Plot[£[x] /. asol[[1]], {x, -1, +1}] |

Out[60)=
0.10

Z10
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-0.15

Numeric Solution

in61:= drhs = £2c[rhs]
0U1[6|];

6' m "2xa" 3x' 4n

(L 2(1-2) 3 NER

in62):= Plot[{rhs[x], c2f[drhs, x]}, {x, -1, +1}]

out[62]=
1.0

08}

Obr/’_\“\\\

04}

02}

- .o\/é.s 05 N
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S‘i

n64= nsol = LinearSolve[dd.dd + bbl, drhsl] jin =
Out[64]= ‘!!
{ 1 7 T T 11 2-43 1 }

120 32+/3 7" 20 127 g/3 5 24 4+3nx" 247" 323 n :

®-.

in6s):= nsol // N // MatrixForm |
Out[65])/MatrixForm= H;
~-0.0318677 A
-0.0535538 w
0.0876107 ¥
0.00355379 =
-0.00574301 ®

LR

inee):= Plot[{£[x] /. asol[1l], c2f[nsol, x]}, {x, -1, +1}] |

Out[66]=
0.10

Z10
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n
ins)= c2f[cs_, x ] := ch[[i + 1] ChebyshevT[i, x]

i=0
ine:= c2f£[({1, 2, 3, 4, 5}, x] // Simplify |
ouel= 3 - 10 x - 34 x* + 16 x” + 40 x* |

1
inf7)= £2e[£f ] t= Table[lf[i =0, 5, 1] chebInt[ f, ChebyshevT[i, #1] &], {1, O, n}]
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inf70):= decoeffs = £2¢ [Function[x, d,c2f[cs, x]]] |‘ 9

Out[70]= ‘

{Cl+303+505+707+909,4(Cz+204+3Cﬁ+4Ca+5C10),2(3C3+505+7C7+909),4(204+3Cﬁ+409+5010), ‘ ‘!!

2(505+7C7+909),4(3CG+4C3+5010),2(707+909),4(4Cg+5clg), lan, 20010, 0} £.

s .

In[71):= dd = Table [Coefficient [dcoeffs[i + 1], cy], {i, O, n}, {j, O, n}]; \ ?

Inf72;:= dd // MatrixForm N

Out[72)/MatrixForms= | %

060103065 0 7 0 9 0 e

00408 0 12 0 16 0 20 :

0006 010 0 14 0 18 © lri‘

0 0O0O0B 0 12 0 16 0 20 (O]

0 00O0O10 0 14 0 18 © ;

0 00DO0OO0OO0O 12 0 16 0 20 '
000O0O0O0O O 14 0 18 ©
0O 00O0OO0TUO O 0O 16 0 20
ooo0oo0o0O0 O O O 18 ©0
cooo0oo0oo0 o0 O 0O 0O 0 20
ocoooo0oo0 o0 0o 0 0 0 O

®

?

In[14):= dd.es // MatrixForm | ~

Out[14])/MatrixForm= 3.;

cy +3cy o

4cy+80ey |

6 C3 =-

8 Cy -

0 [
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-0.15 x
"
»
N . S I . ".
umeric Solution
7
in82):= drhs = £2c[rhs] | ®
out[82)= :
3 @
{1 2(1;\/2) W32 W3 244/3 0 -2-4/3 V32 \/3} n
6' m " 2x" 3n' 4n' 57 "7 77 " B8xa" 9xn' 10nx &
in83):= Plot[{rhs[x], c2f[drhs, x]}, {(x, -1, +1}] | =
Out[83]=
1.2
o\
08}
0.6}
10 05 05 7 o
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Ines):= nsol // N // MatrixForm |
Qut[8B)//MatrixForms=
-0.0341102
-0.0653426
0.0933538
0.0217665
-0.0103374
~-0.00901659
0.000738387
0.00318201
0.000546953
-0.00058926
-0.000191434

3 '._-.infl?g_-.t_?.- . ‘E'G.._ﬂ

12 99dp- 95

voda

ine7):= Plot[{£[x] /. asol[1l], c2f[nsol, x]}, {x, -1, +1}] |

Qut[87]=
0.10

Z10
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