LEMAna2_14_New.nb

Losungen

1 Anfangswertproblem

a Evaluierung einer Losung, welche naher untersucht werden soll

Renove[ "d obal " *"];

mkl ,k2_,k3_,y0_,yl ]:=Modul e[{x,y},

solv =

DSol ve[{y' ' [x]+ k1 y'[x]+ k2 y[X]=Cos[k3 x-1], y[O0]=y0, y'[0]=y1},Vy, X];
y =yl.solv[[1]];

Print["kl1 = ",k1," k2 =",k2," k3 =",k3];

Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,15}]];

Tabl e[ n{ k1, k2, k3, 1, 0], {K1, -2, 2}, {k2, -2, 2}, {k3,-3, 3}];

kil =-2 k2 =-2 k3 = -3

e yIX] - % (-66 Cos [1 + 3 x$326] +
@ V3 3326 (X9326 (471 1+ 157 +/3 + (33-7+/3) Cos[1] +18Sin[1] +39+/3 Sin[1] + @23 x3326
(-157 (-3++/3) + (33+7+/3) Cos[1] + (18 -39+/3) Sin[1])) _36 V3 8326 g n[l+3x$326]))

1. 750" |
1.540™ F
1. 250" |

1,10 ¢
7.540% ¢

510 |
2.510% |

kl =-2 k2 =-2 k3 = -2

1

yIX] = 455 (-18 Cos [1 + 2 x$365] +

e V3 X$365 (x8365 (78 . 26/3 ~ (-9 ++/3) Cos[1] +6Sin[1] +8+/3 Sin[l] +e? V3 x$365
(78_26\F+<9+ﬁ)®5[1]+6Sin[1]_sﬁSin[ln)_1zeﬁx$3653in[1+2x$365]))

I
I
\
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1. 750" |

1. 50 |

1. 2540 |

1,40 |
7.5x0% |
510 |

2.510% |

K1 = -2 k2 = -2 k3 = -1
==> YI[X] = 78
(~18 Cos[1 + x$395] + e V3 X939 (x33% (39, 131/3 4 (9 ++/3) Cos[1] +6Sin[1] +5+/3 Sin[l] + 23 X839
(39-13+/3 - (-9++/3) Cos[1] +6Sin[1] -5+/3 Sin[1])) -12e'® ¥ Sin[1 +x$395]))
2,10
1. 540"

110

5103

==> yIx] = 55
(-18 Cos[1 - x$430] + e V3 *$430 (x$430 (39, 13/3 4 (9 +~/3) Cos[1] -6Sin[1] -5+/3 Sin[l] + e 3 x$430
(39-13+/3 - (-9++/3) Cos[1] -6Sin[1] +5+/3 Sin[1])) +12 V3 x8430 g n[l-x$430]))
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210
1. 5.0
110

5x10

kl1 =-2 k2 =-2 k3 =2

= YIX] = 15 (-18Cos[1-2x$458] «

e /3 X8458 (x8458 (78 . 26 /3 — (-9 ++/3) Cos[1] -6Sin[1] -8+/3 Sin[l] +e? V3 x$458
(78 -26 /3 + (9++/3) Cos[1] -6Sin[1] +8+/3 Sin[l])) +12 /3 ¥ 5in[1 - 2x$458]))

210
1. 5.0
1,40

5x10

==> YIX] = gz5 (-66 Cos [1 - 3 x$486] +
@3 3486 (X846 (471 + 157 /3 + (33-7+/3) Cos[1] -18Sin[1] -39+/3 Sin[1] + @23 x$486 (157
(-3++/3) + (33+7+/3) Cos[1] +3 (-6 +13+/3) Sin[1])) + 36 V3 x$486 g n(l-3x%$486]))

2. 510
2,10

1. 5.0

1,40

55101

2 4 6 8 10 12 14
KL - -2 k2 - -1 k3 - -3
e yIxX] - % (-10 Cos [1 + 3 x$514] +

@ V2 XS514 (X354 (68 134 4/2 + (5-2+/2) Cos[1] +3Sin[1] +9+/2 Sin[1] + @2 V2 x$514
(68-34+/2 + (5+2+/2) Cos[1] +3Sin[1] -9+/2 Sin[1])) _eeﬁm“an[1+3x$5141))
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25102

1. 540"

1,102

5,10t

k1 =-2 k2 = -1 k3 = -2

= YIX] = 154 (-20Cos[1+2x$553] «

e e 82+41+/2 +(10-3+/2)Cos[1] +8Sin[1] +14+/2 Sin[l] +e
/2 x$553 ( x$553 ( \/* ( \/*) (1] (1] \F (1] 2+/2 x$553
(82-41+2 + (10+3+/2) Cos[1] +8Sin[1] -14~/2 Sin[1])) - 16 €2 X553 §in[1 + 2 x$553] )

2:10%

1. 5.0
1,102

5,10t

k1 =-2 k2 = -1 k3 = -1

o yX] = % e /2 X853 (LD o2 X853 g [1 4 x$583] +

&8 (4.2+/2 +Cos[1] +Sin[1l] ++/2 Sin[1] + @2V2 %8583 (4 2 ./7 . Cos[l] +Sin[l] -2 sin[1])) -
2 eV2 x5 5 n[1 4 x$583])

3:10*?
2.5x10"
2:10%?
1.5x10%
110"

530"

kil =-2 k2 =-1 k3 =0

== y[x] =

%e, 2 xs611 (_g eVZ X611 Cog [17] + (24 /2 ) 9011 (14 Cos[1]) - (-2 + /2 ) e$611+22 x$611 (1+Cos1])]
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= yIX] = g (-2CoS[1-x$618] + e 2 X618

e®618 (4.2+/2 +Cos[1] -Sin[1] -+/2 Sin[1] + @2VZX$618 (4 2 /2 ;1 Cos[l] + (-1++2) Sin[1])) +
2eV2 %018 5in[1 - x$618] ) )

410" |

3:10'? ¢
2,10

11012 ¢

2 4 6 8 10 12 14
ki1 = -2 k2 = -1 k3 =2

1
==> YIX] = q57 (-20 Cos [1 - 2 x$646] +

@ V2 x8646 (8646 (82 . 41 /2 + (10 -3+/2) Cos[1] -8Sin[1] -14+/Z Sin[l] + e? /2 x8646
(82-41+/2 + (10+3+/2) Cos[1] -8Sin[1] +14~/2 Sin[1])) + 16 €2 X540 Sin[1 - 2 x$646] ) )

2 4 6 8 10 12 14

kil =-2 k2 =-1 k3 =3

==> y[X] = % (-10 Cos [1 - 3x$674] +
e V2 X8674 (X674 (68 . 34 /2 + (5-2+/2) Cos[1] -3Sin[1] -9+/2 Sin[1] +e? V2 x$674
(68-34v_+<5+2ﬁ)003[1]_33in[1]+9ﬁ3in[1]))+6eﬁx$6743in[1-3x$674]))
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kl1 =-2 k2 =0 k3 = -3

==> yIx] =

% (78 + 6 €2*%792 Cos [1] -6 Cos [1 + 3 x$702] +13Sin[1] -9 e2*¥702Gin[1] -4Sin[1+3x%$702])

-5510% t

9 [

-1x0

-1.50° |

-2.5x10°
-5x10°
-7.5x10°
-1x0°
- 1. 25x0°

-1.5%10°

=~
[
I
|
N
x~
N
I

0 k3 =-1

==> y[x] = % (10 + 2 €2*¥731 Cos [1] -2 Cos[1 +x$731] +5Sin[1] - 2*¥731 Sin[1] -4 Sin[1 +x$731])
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3:10
2.5x0°
210
1. 5x10°
110

5108

= yIX] = 3 (4-Cos[1] + 2572 Cos[1] - 2 x$742 Cos [1])
140"

8:10° |

6:10°

4:10° ¢

2:10°

2 4 6 8 10 12 14
ki1 =-2 k2=0 k3 =1

==> y[x] = % (10 + 2 €2*$751 Cos [1] -2 Cos[1 - x$751] -5Sin[1] + €2*¥751 Sin[1] +4 Sin[1l - x$751])

kl =-2 k2 =0 k3 =2

==> y[X] = % (8 +e?*¥762 Cos [1] - Cos [1 -2 x$762] -2Sin[1] +e2*¥2Sin[1] +Sin[l-2x$762])
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kl =-2 k2 =0 k3 =23

s yx) -
% (7846 25773 Cps [1] - 6 Cos [1 - 3x$773] - 13Sin[1] + 9 €273 Sin[1] +4Sin[L - 3x$773])
1. 410%°

1. 2x0%

1,100

8x10°

6510°
410°

2x10

kil =-2 k2 =1 k3 = -3

==> Yy[X] = % (-4 Cos[1+3x$784] +

e*%784 (50 + 4 Cos[1] +5x$784 (-10 + Cos[1] -3Sin[1]) +3Sin[1]) -3Sin[l+3x%$784])

-500000 |
-1:40°8 |
-1.5x0°% |

-2:40° |

kl1 =-2 k2 =1 k3 = -2

e yIX] - 2175 (-3 Cos[1+2x$803] +

%803 (25 .3 Cos[1] +5x$803 (-5+Cos[1] -2Sin[1]) +4Sin[1]) -4Sin[1+2x%$803])
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-500000 |
-1510° |
-1.5x0°% |

-2510° |

=~

[

0]

I
N
x~
N
0]

1 k3 = -1

% (e*%822 (2 4 x$822 (-2 +Cos[1] -Sin[1l]) +Sin[1]) -Sin[1+x$822])

2 4 6 8 ~10 12 14
-500000 |

-110° ¢
-1.5x0°% |

-2:408 |

1 k3=0

= 9838 (_1,x$838) (-1+Cos[1]) + Cos[1]

- 200000

-400000

- 600000

- 800000

1 k3 =1

% (%844 (2 _Sin[1] +x%$844 (-2 +Cos[1] +Sin[1])) +Sin[1l-x$844])
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-100000

- 200000

- 300000

-400000

- 500000

kl1 =-2 k2 =1 k3 =2

= YIX] = 5% (-3Cos[1-2x$860] +

e*%860 (25 .3 Cos[1] -4Sin[1] +5x$860 (-5+Cos[1]+2Sin[1])) +4Sin[1-2x%$860])

-200000
- 400000 |
- 600000 |
- 800000 |
-140° |
-1.2:10% |

==> YyI[X] = % (-4 Cos[1-3x$877] +

e*%877 (50 + 4 Cos[1] -3Sin[1] +5x$877 (-10+Cos[1] +3Sin[1])) +3Sin[1-3x%$877])

-200000}
- 400000 |
- 600000}
-800000 |

-1x10° |

-1.2:0°% |

oy -
Tlo (=20 5994 Cos [1 - x$894] + 170 e%8% Cos [x$894] + 34 5994 Cos [1 + x$894] - 14 Cos [1 + 3 x$894] -
5 %894 Gin[1 - x$894] - 170 *%8%94 Sj n [x$894] + 17 %894 Sin[1 + x$894] - 12 Si n[1 + 3 x$894])
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300000

200000

100000

-100000

- 200000

kl1 =-2 k2 =2 k3 = -2

==> yIx] =
1

20 (-3 e*%925 Cps [1 - x$925] + 20 *%925 Cos [x$925] + 5 %925 Cos [1 + x$925] - 2 Cos [1 + 2 x$925] -
e*%925 i n[1 - x$925] - 20 %925 Sj n[x$925] + 5 **925 Si n[1 + x$925] -4 Si n[1 + 2 x$925])

300000

200000

100000

-100000

- 200000

kil =-2 k2 =2 k3 =-1

1

10 (-2 %955 Cos [1 - x$955] + 10 €*%955 Cos [x$955] + 2 Cos [1 + x$955] -
955 Gj n[1 - x$955] - 10 %955 Sj n[x$955] - 4 Si n[1 +x$955] + 5 €*¥95° Si n[1 + x$9557)

== y[x] =

200000

100000
2 4 6 8 —10 12 |14

-100000

kl =-2 k2 =2 k3 =0

(Cos[1] - %984 (_2 1+ Cos[1]) Cos [x$984] + %984 (-2 + Cos[1]) Sin[x$984]
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200000

150000

100000

50000

- 50000

-100000

kl1 =-2 k2 =2 k3 =1

s yIX] - f%—(2Cbs[1—x$9911+1Oexw91CDs[x$9911—2«¥$%1CD5[1+X$9911+
4Sin[1-x$991] -5¢&**991 S n[1-x$991] - 10 991 Si n[x$991] + 991 Si n[1 + x$991])

150000
100000

50000

- 50000

-100000

- 150000

k1

Il
|
N
x
N
Il
N
x
w
I
N

- yIx] -
5%7(72cns[14,2x$1018}+5«¥$w18cns[1fx$1018}+20«¥$w18Cbs[x$1018173«¥$w18cOs[1+x$1018]+

4Sin[1-2x%$1018] -5 %1018 5in[1 - x$1018] - 20 *¥1918 §j n[x$1018] + *1°18 5 n[1 + x$1018])

200000
100000

2 4 6 8 10 12 4
-100000

ki =-2 k2 =2 k3 =3
1
==> Yy[X] = 170
(-14 Cos [1 - 3 x$1046] + 34 %1046 Cos [1 - x$1046] + 170 e*¥1046 Cos [x$1046] - 20 e*¥1046 Cos [1 + x$1046] +
12Sin[1-3x$1046] - 17 %1946 Sj n[1 - x$1046] - 170 **1946 Sj n[x$1046] + 5 %1946 Si n[1 + x$1046])
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300000
200000
100000

2 4 6 8 10 12 |4
100000

ki1 =-1 k2 =-2 k3 =-3

o> YIX] = e €197 (260 + 130 €¥$1073 , 13 Cos (1] + 20 €107 Cos 1] -

33 *%1073 Cps [1 + 3 x$1073] +39Sin[1] - 30 3*¥1073 gin[1] - 9 %1973 §in(1 + 3 x$1073])

ki = -1 k2 = -2 k3 = -2
o yX] = %efxﬁilOSM (40 + 20 €3¥8109% | 4 Cps [1] + 5 e3*$109% Cog [1] -

9 %1094 Cos [1 + 2 x$1094] +8Sin[1] - 5e3*%10% 5in[1] -3 %199 Sin[1 + 2 x$1094])

3:10%°
2.5:10%°
210"
1.5:0%°
1-10%°

5510°

k1 =-1 k2 = -2 k3 = -1

==> VYI[X] = % e x$1115 (20 + 10 e3x81115 | 5§ ops [1] + 4 e3x$1115 gg [1] -

9 &®1115 Cos [1 + x$1115] +5Sin[1] -2 3*$M115 G n1] -3 &¥M115 §in (1 + x$1115])
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14

ki =-1 k2 =-2 k3 =0

==> y[x] = %e”m“ (-3 %1134 Cps[1] +2 (2 + Cos[1]) + e3*31134 (2, Cos[1]))
410" |
310 |
240" ¢

1,20 t

2 4 6 8 10 12 14

ki1 =-1 k2 =-2 k3 =1

==> VYI[X] = % e—x$1141 (20 + 10 e3X$1141 +5Cos[1] +4 @3X$1141 Cos[1] -
9 %1141 Cos [1 - x$1141] -5Sin[1] +2 3*$1141 §in[1] + 3 %114 G n[1 - x$1141])

440
3:10%° |
2,10

110 |

2 4 6 8 10 12 14
ki1 =-1 k2 = -2 k3 =2

o yX] = %64&1160 (40 + 20 €3¥51160 | 4 Cps [1] + 5 e3*1160 Cog [1] -
9 %1160 Cos [1 - 2x$1160] -8Sin[1] +5e3*¥1160 gin[1] + 3 %1160 §jn(1 - 2 x$1160])
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4200 |

3,101 |

251010 |

1,20 |

2 4 6 8 10 12 14
kil =-1 k2 =-2 k3 =3

o YIX] = e @179 (260 4 130 €¥$1179 4 13 Cos (1] + 20 €117 Cos 1] -

33 %1179 Cos [1 - 3 x$1179] -39Sin[1] +30 &3*¥1179 5 n[1] + 9 #1709 Sin[1 - 3 x$1179])

410 ¢
3100 |

2,100 }

1,200 |

Tlgo (e’% (-1+/5) x81188 (545 4 109 /5 + 545 V5 x$1198 _ 109 /5 V5 *$1198 , 50 Cos [1] - 8 +/5 Cos[1] +
50 V5 x$1198 Cpg [1] + 8 /5 V5 X$1198 Cpg (1] - 100 ez (1+V/5 ) X$1198 0pg 11 4 3 x$1198] + 15Sin[1] +
63 /5 Sin[1] +15e/5 *SUB G n(1] -63+/5 V5 SUB G (1] 30z (1+/5)SUB G n[1 . 3x$1198] ) )

2,10
1.540°8
1,0

5x0°

=ag (-100Cos[1 +2 x$1234] ve 7 (15 xs1234 (290 + 58 \/5 +50 Cos [1] - 6+/5 Cos[1] +20Sin[1] +
44+/5 Sin[l] +eY® x$1234 (58 (.5 ,./5) 4 (50 +6+/5) Cos[1] + (20 -44+/5) Sin[l]) -
40 7 (V5 )x81234 G (1 . 2 x$1234] ) )
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2. 5,108
210
1.5:08 |
110

5407 |

2 4 6 8 10 12 14

ki1 = -1 k2 = -1 k3 = -1

s yIX] = % e 7 (-1+/5 ) x$1261

(545 +5 ¢S x$1261 _ \[5 V5 x$1261 | 3 s [1] 42 V5 *$1261 Cos [1] - 4 7 (V) 91261 Cos 1 4 x$1261] +
Sin[l] ++/5 Sin[l] « /5 x$1261 5 1] - /5 V5 81261 g n[1] 2 e7 (-1+/5) x81261 g N[l +x$1261])

2. 5,108
2,108 |
1.5:08 |
1108

5107 |

2 4 6 8 10 12 14
KL - 1 k2 - -1 k3 =0

y[x] =
1

==>
% e 7 (105 x81286 (10 5 (15 ) x81286 Ops [1] 4 (5++/5) (L+Cos[1]) - (-5++/5) /5 *$128 (1. Cos[1]))

4108 |

3x10
2x10

140

2 4 6 8 10 12 14
ki1 =-1 k2 =-1 k3 =1

o yX] = %ef%(flﬂ/?)xuz%

(5+/5 +5eV5x81293 /5 V5 x81293 , 3 Cos [1] + 2 V5 *$1293 Cos [1] - 4 e7 (1+/5) x81293 g 11 _ x$1293] -
Sin[l] -+/5 Sin[l] - /5812983 gin[1] /5 /5 5128 Gin[1] 4 2 e7 (18] x81293 gj 1 - x$1293])
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410

3x10

2X10

140

T80 (-100 Cos [1 - 2 x$1318] +e 7 (1475 x$1318 (290 +58 /5 +50 Cos [1] -6+/5 Cos[1] -20Sin[1] -

44+/5 Sin[l] + eV®x$1318 (58 (.5, /) 4+ (50 +6+/5) Cos[1l] +4 (-5+11+/5)Sin[l]) +
40 7 (V5 ) S1318 G 1 - 2 x$1318] ) )

40
310
2x10

140

1

Tlgo (evz (15 x81343 (545,109 /5 + 545 5 81343 _ 109 /5 V5 *$1343 , 50 Cos [1] - 8 /5 Cos[1] +

50 eV/5 *$1343 o5 [1] + 8 /5 V5 X$1343 0o [1] - 100 e7 (1+V5 ) x$1343 opg (1 - 3x$1343] - 15Sin[1] -
63/5 Sin[l] -15e"5 *$1343 G n[1] + 63 /5 V5 *$1343 G n[1] + 30 e2 (1+V5 ) x$1343 gj 11 ~3x$1343]) )

3.5x0
3x10
2.5x0
2x10
1.540
140
5x10

2 4 6 8 10 12 14
ki1 =-1 k2 =0 k3 = -3

oy -
% (30 +3 %1368 Cps (1] - 3 Cos [1 + 3x$1368] + 10 Si n[1] - 9 e¥$1368 S n[1] - Sin[1 + 3 x$1368])
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18

-5000 |
-10000 ¢
-15000¢
-20000 |
- 25000 |
- 30000 |
- 35000 |

kl1 =-1 k2 =0 k3 = -2

==> yIx] =

% (10 + 2 e*%1382 Cos [1] -2 Cos[1 + 2 x$1382] +5Sin[1] -4 %3825 n[1] - Sin[1+2x$1382])

-10000

- 20000 +

- 30000 |

- 40000 +

ki1 =-1 k2 =0 k3 =-1

==> y[x] = % (2 + %139 Cos (1] - Cos[1 +x$1396] +2Sin[1] - %36 Sin[1] -Sin[1+x$1396])

-5000 ¢

-10000 |

-15000

- 20000 +

k1 =-1 k2 =0 k3 =0

==> y[x] = 1-Cos[1] + %407 Cos[1] - x$1407 Cos [1]
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140000 +
120000 |
100000 |
80000 |
60000 |
40000 |
20000 |

2 4 6 8 10 12 14

x~
[N
1}
|
=
=~
N
1}

0 k3 =1
==> y[x] = % (2 + %1415 Cos [1] - Cos[1-x$1415] -2Sin[1] + 415 Sin[1] + Sin[1-x$1415])

200000 |
150000 |
100000 |

50000 +

ki1 =-1 k2 =0 k3 =2
==> y[x] =

% (10 + 2 %1426 Cos[1] -2 Cos[1 - 2 x$1426] -5Sin[1] +4 %426 Sin[1] +Sin[1 - 2 x$1426])
120000 +
100000 +
80000 +
60000 +
40000 +

20000

k1 =-1 k2 =0 k3 =23

==> yIx] =

% (30 +3 %1437 Cps (1] - 3 Cos [1 - 3x$1437] ~10Si n[1] +9 1437 Sin[1] + Sin[1 - 3 x$1437])
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80000 |

60000 +

40000 ¢

20000

o1g | -3Cos [x$1448]° (8 Cos[1] +3Sin[1]) + 3 514492 ms[w
9 Cos [x$14481% (3Cos[1] -8Sin[1]) Si n[x$1448] + 9 Cos [x$1448] (8 Cos[1] +3Sin[1])

3 x$1448
f%'

] (73+8Cos[1] +3Sin[1]) -

Sin[x$1448]% + 9 Cos [1] Sin[x$1448]° - 24 Sin[1] Si n[x$1448]° - 73 /3 14482 g n| V3

10 /3 14492 Cos (1] Sin| /3 x$1448 X§l448 | -51/3 514482 5 n[1] Sin| /3 x$1448 X§1448 ]

1500 -
1250t
1000 -
750 f
500}
250 F

2 4 6 8W2 14
-250¢

k1

Il
|
[
x
N
Il
[
x
w
I
|
N

==> yIxX] =
1

39 |3 Cos [x$1492]% (3 Cos[1] +2Sin[1]) + 3 &¥4°%/2 Cos |

M} (13+3Cos[1] +2Sin[l]) +

9 Cos[1] Sin[x$1492]? +6 Sin[1] Si n[x$1492]% - 6 Cos [1] Si n[2 x$1492] +
9Sin[1] Sin[2x$1492] ~ 13 /3 5149272 g “[w} .

5 /3 519922 os (1] §in| Y3 X492 11y 3 o022 g 1) 5] V3 X81492

1500 -
1000 -

500 f
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-3 Cos [x$1527] Si n[1] + 3 ¥1527/2 Cos[w} (1+Sin[1]) -3Cos[1] Si n[x$1527] - /3 ¥1527/2

—_—

Si n[w} +2+/3 &$1527/2 Cps [1] Si n[w} _/3 15272 gin(1] Si n[w}}

600 ¢
400 -

200+

-200+

-400}

ki1 =-1 k2 =1 k3 =0

2 x$1558/2 _ ; \/3 x$1558
—=> yIX] = Cos[1] +2 eXSI5E/2 @s[iﬁxglﬁg}sm[%} . & ( 1*0055%” Sin[~S00 |

600 |
500f
400
300}
200}
100

3 x31564/2 @s[m} (-1 +Sin[1]) +3 Cos [x$1564] Si n[1] - 3 Cos [1] Si N[x$1564] — /3 x31564/2

Sin| \/§X§l564} +2 /3 315642 Cpg (1] Si n[w} + /3 315642 5 (1] Si n[w}

600 ¢
400 -

200 ¢

-200¢

kl1 =-1 k2 =1 k3 =2
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==> yIxX] =

% 3 x$1599/2 Oos[w} (13+3Cos[1] -2Sin[1]) +Cos[x$1599]% (-9 Cos[1] +6Sin[1]) +

9 Cos[1] Sin[x$1599]2 -6Sin[1] Si n[x$1599]? -6 Cos[1] Si n[2 x$1599] -

9Sin[1] Sin[2x$1599] - 13 /3 X$15%9/2 g n[M} .

5 /3 5159972 Cos (1] §in| Y3 XS9O | 4y 3 psisenz gy [ /3 X$1599

400 -
200 -
/\
2 4 6 8 10 12 14
-200+

W} (73 +8Cos[1] -3Sin[1]) + Cos [x$1634]% (-24 Cos[1] +9Sin[1]) -

3 GX$1634/2 COS[

9 Cos [x$1634]2 (3Cos[1] +8Sin[1]) Sin[x$1634] + 9 Cos [x$1634] (8 Cos[1] -3Sin[1])

Sin[x$1634]2 + 9 Cos [1] Si n[x$163412 + 24 Si n[1] Si n[x$1634]3 - 73 /3 316342 gj [w} .

10 V3 519902 cos 1] 5in [ Y3 X634 1 g 3 pesiesez g 1) 5[ V3 X$L634

400
300}
200+

100 -

-100¢F

-200

L 7 Cos [x$1669]° (7 Cos [1] +3 Sin[1]) + 7 5166972 OOS[M} (58 +7 Cos[1] +3Sin[l]) -

21 Cos [x$1669]2 (3Cos[1] -7Sin[1]) Sin[x$1669] + 21 Cos [x$1669] (7 Cos[1] +3Sin[1])

Si n[x$1669]2 + 21 Cos [1] Si n[x$1669]° - 49 Sin[1] Si n[x$1669]3 - 58 /7 516692 gj n[M} .

11 +/7 *%16692 Cps (1] Si n[M} _ 45 /T 816692 i (1] Si n[ NT X$1669 }}
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400, ‘
200 |

2 4 6 8 100 12| 14
=200}
4001
k1 = -1 k2 =2 K3 = -2

==> Y[X] = % [—7 Cos [x$1704]% (Cos[1] +Sin[1]) +

V7 x$1704
2

7 X$1704/2 ooS[ ] (4+Cos[1] +Sin[l]) +7Cos[1] Sin[x$1704]1% +7Sin[1] Si n[x$1704]? -

7Cos[1] Sin[2x$1704] +7Sin[1] Sin[2x$1704] - 4 /7 817042 5j H[M} +

37 917042 o (1] S n[M} 5T 1042 § (1] S n[m}

400t l
200}

2 4 6 8 10\ 12 14
-200}
-400}

1

==> YI[X] = 14 f7eX$1739/2@s[M}

(-2+Cos[1] -Sin[1]) +7 Cos [x$1739] (Cos[1] -Sin[1]) -

7 Cos[1] Sin[x$1739] -7 Sin[1] Si n[x$1739] - 2 /7 17392 g ”[m} .

37 $1739/2 s [1] Si n[M} T @S179/2 5 (1] Si n[w}}

400}
200/
2 4 6 —¢ 10\ 12 | 14
200}
- 400

ki1 =-1 k2 =2 k3 =0
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S yix) =
L (7cos1] -7 17152 (2. Cos [1]) Cos [ LT XBTTS |7 srrsz (2. cos (1)) i n[ LT XSLTTS
200 -
100+ A
2 4 6 8 10 12 14
-100+
-200+

ki1 =-1 k2 =2 k3 =1

1
==> YIX] = 47

7 Cos[1] Sin[x$1782] + 7Sin[1] Si n[x$1782] - 2 /7 5178272 g n[M} .

37 9178212 Cos [1] S n[M} LT eS22 G (1] Si n[mn

100
50+
2 4 6 8 1 12 14
-501|
-100+
ki = -1 k2 =2 k3 =2

==> YyI[X] = % [77 Cos [x$1817]% (Cos[1] -Sin[1]) +

7 X$1817/2 g [ V7 X§1817
7 Cos[1] Si n[2x$1817] -7 Sin[1] Si n[2 x$1817] - 4 /7 S18172 g n[w} s

3T esi9172 cos 1) sin[ YT XMBLT | 5 7 gsionr2 g 1) sin[ L7 XS1817 |

200 ¢

)

2 4 6 ~—8 10 \ 12 | 14

-200¢

400}

_7 x81782/2 Oos[M} (-2 +Cos[1] +Sin[l]) +7 Cos[x$1782] (Cos[1l] +Sin[l]) -

| (4+Cos[1]-Sin[1])+7Cos[1] Sin(x$1817]%-7Sin[1] Sin[x$1817)? -
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kl1 =-1 k2 =2 k3 =23

==> YI[X] =
% -7 Cos [x$1856]% (7 Cos[1] -3Sin[1]) + 7 e*x$1856/2 Cos[M} (58 +7Cos[1] -3Sin[1]) -

21 Cos [x$1856]2 (3 Cos[1] +7Sin[1]) Sin[x$1856] + 21 Cos [x$1856] (7 Cos[1] -3 Sin[1])
Sin[x$1856]2 + 21 Cos [1] Si n[x$1856]% + 49 Si n[1] Si n[x$1856]3 - 58 \/7 &$1856/2 g n[M} .

11/7 &%18%6/2 Cps [1] Si n[iﬁ X§1856 | +45+/7 %1862 5in[1] Si n[iﬁ X§1856 ]

200 ¢

-200¢

ki =0 k2 =-2 k3 = -3

e 2 x$1891

2 4 6 8 10 12 14
K1 -0 k2 - -2 k3 - -2
s yIX] - %e’ 2 x$1911
(6 +Cos[1] -2 eV2 8191 Cos [1 + 2 x$1911] + /2 Sin[l] + e V2 X191l (6, Cos[1] - /2 Sin[1]))
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k1 =0 k2 =-2 k3 =-1

1
—=> y[X] = ﬁeﬁx$1922

(6 +2Cos[1] -4 V2 X$1922 Cos [1 + x$1922] ++/2 Sin[l] + € V2 *$1922 (6, 2 Cos [1] - /2 Sin[1]))

2 4 6 8 10 12 14
KL-0 k2 - 2 K3 -0

—=> Y[X] = %e*ﬁmg“ (2+Cos[1] -2 V28191 Cos [1] + €2 V2 81931 (2, Cos[1]))

340° |
2407 t

1107 |

2 4 6 8 10 12 14
k1 =0 k2 =-2 k3 =1

1
—=> y[X] = ﬁefﬁxsslgw

(6 +2Cos[1] -4 V2 *$1937 Cos [1 - x$1937] - +/2 Sin[1] + € V2 *$197 (6, 2 Cos[1] ++/2 Sin[1]))
410" ¢
3107
2,107

1,207 }

2 4 6 8 10 12 14
k1 =0 k2 =-2 k3 =2

1
== YIX] = gy e 2 x$1946
-2

(6 +Cos[1] -2 eV2 x$1946 Cos [1 - 2 x$1946] - /2 Sin[l] + €2 V2 *$1946 (6, Cos[1] ++/2 Sin[1]))
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410

3407 |

2407 t

140

2 4 6 8 10 12 14
ki1 =0 k2 = -2 k3 =3

__ _ i -2 x$1955

==> Y[X1 - 44 S

(22 +2Cos (1] ~ 4 V7 *81955 0pg (1 - 3x$1955] - 3+/2 Sin[l] + €2 Y2 X815 (22, 2 Cos[1] +3 /2 Si n[i]))

4307 t
310
2,10

1,107 |

150000 +

100000 |

50000 ¢

==> yIx] =
10 e*$1975 (5, Cos[1] - 2 &*¥1975 Cos [1 + 2 x$1975] + €2*¥1975 (5, Cos[1] -2Sin[1]) +2Sin[1])
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140000
120000
100000 |
80000 |
60000 |
40000 |
20000 |

2 4 6 8 10 12 14

ki =0 k2 =-1 k3 = -1
==> y[X] = %e*m%@ (2+Cos[1] -2 e*¥1986 Cos [1 + x$1986] + €2*¥1986 (2, Cos[1] -Sin[1]) +Sin[1])

150000
125000
100000 |
75000
50000 |

25000

2 4 6 8 10 12 14
ki1i=0 k2 =-1 k3 =0

==> y[x] = %e*xm% (1+Cos[1] -2 e*¥199 Cos[1] + €2*%1995 (1 4+ Cos[1]))

250000 |
200000 |
150000
100000 |

50000 ¢

k1 =0 k2 =-1 k3 =1

==> y[X] = %@“2002 (2 +Cos[1] -2 e*¥2902 Cos [1 - x$2002] - Sin[1] + e?*¥2902 (2 , Cos[1] +Sin[1]))
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300000 |

200000 |

100000 |

250000 |

200000 |

150000 |

100000 +

50000 |

200000 |

150000 |

100000 |

50000 +

(9 +Cos[1] - Cos[1+3x$2029] - 3x$2029Si n[1])
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(4+Cos[1l] -Cos[1-2x%$2071] +2x%$2071Sin[1)])
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0.5¢

2 4 6 8 10 12 4
-0.5¢
S1lk

k1 =0 k2 =1 k3 = -2

s y[x] - % (~Cos [1 - x$2105] + 6 Cos [x$2105] + 3 Cos [1 + x$2105] - 2 Cos [1 + 2 x$2105] )

2 6 8 1 12 1
-0.5[
S1f
-1.5¢

ki=0 k2 =1 k3 =-1

==> YyI[X] = % (Cos [x$2121] (2 +x$2121Sin[1]) + (x$2121Cos[1] -Sin[1l]) Sin[x$2121])
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==> YyI[X] = % (Cos [x$2141] (2 -x$2141Sin[1]) + (x$2141Cos[1] +Sin[1l]) Si n[x$2141])
6,
4t
2+
2 \y 8§ 10, 12 |14
2
-4l

==> YyI[X] = % (-Cos[1-2x%$2153] + (3 +Cos[1]) Cos[x$2153] +2Sin[1l] Si n[x$2153])
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k1 =0 k2 =1 k3 =3

==> YI[X] = % (-Cos[1-3x$2167] + (8 +Cos[1]) Cos [x$2167] +3Sin[1l] Sin[x$2167])

0.5¢

4 6 8 10 12
0.5}
S1lk

>
1
14

(-2 Cos[1] Cos [x$21811% +2 (7 + Cos[1]) Cos[+/2 x$2181] + 6 Cos [x$2181]12 Sin[1] Si n[x$2181] +
6 Cos[1] Cos [x$2181] Si n[x$218112-Sin[1] (2Sin[x$2181]% +3+/2 Sin[+/2 x$2181]))

v A

k1 =0 k2 =2 k3 =-2

[

==> y[X] = % (-Cos [1] Cos [x$2195]2 + (2 + Cos[1]) Oos[\/f x$2195] +
Sin[x$2195]2 + Sin[1] Sin[2x%$2195] - /2 Sin[1] Sin[+/2 x$2195])
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oy -
, . .
Cos [1] Cos [x$2209] + 2 Cos [v/Z x$2209] Si n[%} _Sin[1] Sin[x$2209] + S N[11S ”%ﬁ x$2209]
1.5¢
1
2 & 6\ 8 /10 12 1
0.5
1
1.5}
Cos [+/2 x$2223])
2 | 4 8 1 2 14
0.2
0.4
K1 -0 k2 -2 k3 -1
oy -
2 _ Sin[1] Sin[v2 x$2229]

| +Sin[1] Sin[x$2229]

N|

Cos [1] Cos [x$2229] +2 Cos [/2 x$2229] Sin] N
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6 8 10 2
-0.5¢
S1f
-1.5¢

yIx] =
(-Cos [1] Cos [x$2243]2% + (2 + Cos[1]) Cos [/2 x$2243] - 2 Cos [x$2243] Sin[1] Si n[x$2243] +
Cos[1] Si n[x$2243]% ++/2 Sin[1] Sin[+/2 x$2243])

EN A A N
7

(-2 Cos[1] Cos [x$22571% +2 (7 + Cos[1]) Cos[+/2 x$2257] - 6 Cos [x$2257]12 Sin[1] Si n[x$2257] +
6 Cos [1] Cos [x$2257] Si n[x$2257]% + Sin[1] (2 Sin[x$2257]% +3 /2 Sin[+/2 x$2257]))

AANAN
WYY

390 e 2x%2271 (130 1 260 e3*%2271 , 20 Cos[1] + 13 €3*%2271 Cos [1] - 33 €2*%2271 Cos [1 + 3 X$2271] +
30Sin[1] -39 e3*%271 5in[1] + 9 e2*%2271 §i n[1 + 3 x$2271])

[EnY
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250000 |

200000 |

150000 |

100000

50000 |

2 4 6 8 10 12 14

k1 =1 k2 = -2 k3 = -2

o YIX] = gy @829 (20 40 X295 5 Cos [1] + 4 €%*$72%5 Cos [1] -

9 e2%%$2295 Cps [1 + 2 x$2295] +5Sin[1] - 8 3*¥2295 G n[1] + 3 €2*%2295 §j n[1 + 2 x$2295])
200000 +
150000 +
100000 +

50000 |

2 4 6

[ee]
=
o
=
N
[Eny
»

ki =1 k2 =-2 k3 =-1
—=> Y[X] = % € 2X82318 (10 4 20 3%5231% , 4 Cos[1] + 5 €3*%2319 Cps [1] -

9 e2%%2319 Cps [1 + x$2319] +2Sin[1] -5 &3*%2319 G n[1] + 3 e2X¥2319 G n[1 + x$2319])
300000 |
250000 |
200000 |
150000 |

100000 |

50000 |

2 4 6 8 10 12 14

k1 =1 k2 =-2 k3 =0

==> VYI[X] = %6—2X$2341 (2 +Cos[1] _ 3 2x$2341 Cos[1] + 2 @3x$2341 (2 +Cos[1]))
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300000 |

250000 |

200000 |

150000

100000 ¢

50000 |

2 4 6 8 10 12 14
k1=1 k2 =-2 k3 =1
==> Yy[X] = % @ 2X92348 (10 4+ 20 %*92348 , 4 Cos [1] + 5 &3X92348 Cos [1] -

9 e2%%2348 Cps (1 - x$2348] -2Sin[1] +5 e3*$2348 Gin[1] - 3 £2%%2348 gj n[1 - x$2348])
350000 |
300000 |
250000 |
200000 |
150000 |
100000 |

50000 |

2 4 6 8 10 12 14
ki =1 k2 =-2 k3 =2
—=> Y[X] = % € 2X82870 (20 4 40 3%52370 . 5 Cos[1] + 4 €3*%2370 Cos [1] -

9 e2%%2370 Cps [1 - 2 x$2370] -5Sin[1] + 8 3*$2370 Gj n[1] - 3 &2*$2370 Gj n[1 - 2 x$2370])
300000
250000 |
200000 |
150000 |

100000 |

50000 |

k1 =1 k2 =-2 k3 =23

yIX] =

390
30Sin[1] +39e3*$2392Gin[1] - 9 e2*$2392 i n[1 - 3x$2392])

@ 2%$2392 (130 1 260 e3*%2392 , 20 Cos[1] + 13 €3*%2392 Cos [1] - 33 €2*$2392 (ps [1 - 3 X$2392] -
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250000 |

200000 |

150000 |

100000 |

50000 |

==> y[x} =

(e7 (1/5)x82414 (545 _ 109 /5 + 545 V5 x$2414 , 109 /5 5 X$2414 , 50 Cos (1] + 8 /5 Cos[1] +

50 ¢V/5 *$2414 o5 [1] - 8 +/5 V5 X$2414 Cog (1] - 100 e7 (1+V/5) x$2414 opg [1 4+ 3 x$2414] - 15Sin[1] +
635 Sin[l] - 15 V5 x$2414 G n[1] - 63 /5 V5 x$2414 G n[1] 4+ 30 e2 (1+V/5) 82414 gj 1 +3x$2414]))

1
1090

3000 |
2500
2000 |
1500
1000

500

2 4 6 8 10 12 14
k1 -1 k2 - -1 k3 = -2
o _ 1 1 1.5 xs2453
==> YI[X] = 590 © z )
(145-29+/5 + 145 V5 82453 | 09 /5 V5 x$2453 | o5 Cpg[1] + 3+/5 Cos[1] + 25 eV® *$2453 Cpg (1] -
3+/5 V5 X82453 0pg [1] - 50 e7 (15 ) X$2453 0pg [1 4 2 x$2453] - 10Sin[1] +22+/5 Sin[1] -
10 eV5 X$2453 G 1] - 22 /5 V5 X$2453 G n[1] + 20 ez (15 ) x$2453 g 1 . 2 x$2453] )

2000 +
1500
1000 +

500 ¢

==> YyI[X] = 7%@7} (1+5') x$2483

(-5 +/5 -5 Vs x$2483 _ /5 V5 x$2483 _ 5 Cps[1] - 2 V5 X$2483 Cps [1] + 4 e7 (1+V5) x$2483 055 (1 4 x$2483] +
Sin[l] -5 Sin[l] + eV 2083 gin[1] /5 V5 82488 g (1] -2 e7 (1+/5)x82483 G (1, x$2483] )
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2000

1500 -
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500t

==>
% e 7 (L8 ) x8251L (10 o7 (1+V5) 82511 Cog (1] - (-5 ++/5) (L+Cos[1]) + (5++/5) 5 92511 (1, Cos[1]))
3500}
3000}
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2000 ¢
1500 -
1000 -

500}

2 4 6 8 10 12 14
ki=1 k2 =-1 k3 =1

==> Yy[X] = % e 7 (1+V5) x$2518
(5 -+/5 +5 V5 x$2518 NG V5 x$2518 , 2 pg [1] +2 o5 x$2518 g (1] -4 o7 (145 ) x$2518 g [1-x$2518] +

Sin(1] -+/5 Sin[l] + V5 x$2518 §j n[1] 4 /5 V5 X$2518 Gin[1] 2 g7 (1+V/5 ) x82518 g 1 - x$2518] )

3500 ¢
3000 |
2500 |
2000 ¢
1500}
1000

500}

o yX] = 2;0 o+ (1+/5) x$2546

(145 - 29 /5 + 145 V5 X$2546 | 29 /5 V5 x$2546 , 25 Cos [1] + 3 /5 Cos[1] +25 5 *$2546 Cos [1] -
3+/5 V5 X82546 o5 [1] - 50 e7 (15 ) X$2546 Cpg [1 - 2 x$2546] +10Sin[1] -22+/5 Sin[1] +
10 €5 82596 §j (1] 1 22/5 /5 82546 §i n[1] - 20 e7 (15 X92546 G 1 - 2 x$2546] )
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3000 |

2500

2000}

1500 -

1000

500+t

==> yIxX] =

Tlgo (e’%’ (1+/57) x82574 (545 ~ 109 /5 + 545 e/ x$2574 109 /5 5 *$2574 . 50 Cos [1] + 8 +/5 Cos[1] +
50 eV/5 *$2574 0pg [1] - 8 /5 V5 X$2574 Cog [1] - 100 e7 (15 ) X$2574 opg [1 - 3 x$2574] + 15 Sin[1] -
635 Sin[l] +15eV5 X$2574 G n[1] + 63 /5 V5 x$2574 G n[1] - 30 e2 (1+V/5) 82574 gj 1 -3 x$2574]))

2500
2000 |
1500
1000

500

ki1 =1 k2 =0 k3 = -3

1
s yIX] - %e,xsszeoz

(30 *%2602 , 3 Cos[1] - 3 &*%2602 Cos [1 + 3 x$2602] +9Sin[1] - 10 *¥2002 Gj n[1] + %2602 §j n[1 + 3 x$2602])

10 +2 %2612 Cos (1] -2 Cos [1 +2x$2612] -5Sin[1] +4e*®6125in[1] +Sin[1+2x$2612])

1
10
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==> yIx] =
% e *82622 (9 X$2622 , Cpg (1] - €*¥2622 Cos [1 + x$2622] + Sin[1] - 2 %2622 Gin[1] + %2622 Gi n[1 + x$2622])

==> y[x] = % (2 +e*%2638 Cps (1] - Cos [1 - x$2638] +2Sin[1] - e*¥2638 G n[1] - Sin[1-x$2638])
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==> yIx] =

% (10 +2 %2647 Cos[1] -2 Cos [1 - 2 x$2647] +5Sin[1] -4 e*¥2647 5in[1] -Sin[1-2x%$2647])

o YIX] = ey 92650 (130 &925%6 3 Cos [1] +
3 %2656 Cps [1 - 3 x$2656] +9Sin[1] - 10 %256 Sin[1] + %2556 Sin[1 - 3 x$2656])

—=> yIx] -
g €S2 |48 9759572 Cos [1 1 3 x$2665) - 51 /3 Cos[1 - N3 x82665 1 51 /7 cos[1. V3 X$2665
6 os [ Y3 X$2665 1 175 . 5 cos (17 -3 Sin(1]) + 146 V3 5in| Y3 X$2665 1

18 &¥925952 Si n[1+ 3 x$2665] + 10 3 Sin[1- Y3 X$2065 ) yq 3 g [y, /3 X$2665
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1 xs273102
39 €

o
=

[@S[M} (39+9Cos[1] -6Sin[l]) - 3 &%2731/2 Cos [x$2731]1% (3Cos[1] -2Sin[1]) +

9 &*%2731/2 Cos [1] Si n[x$2731]% - 6 %2732 5in[1] Si n[x$2731]2 +
6 e%2731/2 05 [1] Sin[2 x$2731] + 9 *¥2731/2. 5 n[1] Sin[2 x$2731] +

13@3”[%} -5+/3 Cos[1] Sin[M} ~14+/3 Sin[1] Sin[w]

e o o ©°

> yx] - %e—x$2779/2

\/3 x$2779

5 | (-1+Sin[1]) +3e*¥27792 Cos [x$2779] Sin[1] + 3 &*2779/2 Cos [1] Si n[x$2779] +

-3 Cos |

VEsin[ BXS2T19) 5 13 cospay sin[ EXI2TO )5 ginqy) sin V2282779
1
0.5\ A A
4 [ 6 8\ 10 [12 14\

ki=1 k2 =1 k3 =0
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2 9 ex$2823/2ginrLi? g /3 x$2823
==> Yy [X] =005[11+2e*X$2823/2005[M}3in[%} N e Sln[21 S|n[_ S }
V3
0.65¢
0.6
0.55

ZWG 8 10 12 14

-3 *%2829/2 (o5 [x$2829] Sin[1] + 3 Cos

[M} (1+Sin[l]) +3e28292 Cos (1] Si n[x$2829] +

VT sin[ V282829 ) 5 3 oogpyy sin| Y3 XI2829 ) g gy ] /3 X$2829

1
0.5 \ A /
2 6 8 10\ 12 (14

-0.5¢

= yIX] - %e»&zsw/z

W} (39+9Cos[1] +6Sin[l]) +

-3 *%2877/2 Cos [x$2877]2 (3 Cos[1] +2Sin[1]) + Cos]| V3

9 &X$2877/2 Cps [1] Si n [x$2877]2 + 6 $2877/2 S n[1] Si n [x$2877]2 +
6 e*32877/2 Cos [1] Si n[2 x$2877] - 9 &%2877/2.5i n[1] Si n[2 x$2877] +

133 sin[ V222877 | 5 3 oo (1) sin[ V2 X82877 ) 44 5 sinq1 sin[ /3 X82877 }]

© o o o
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oy -
L oxs20252 (_gg ox629252 Gos (1 - 3x$2925] + 513 Cos[1- V3 X$2925 1 g5y ;3 gy, V3 X$2025
438 [ ] 2 2
6 Cos [7“5 xg;zgzs | (73+8Cos[1] +3Sin[1]) -18&¥92%2 Gin[1 - 3 x$2925] +

1463 sin[ V32929251 1o gsin[1 VEX20| 4o g gin[y, VO 152928 )

w b

© o o ©
N

SR AWAW WA
IR e VAV VRV

-0.2

—=> yIx] -
812 o X$2973/2 [ _gg &X$2973/2 Cos [1 + 3 x$2973] - 45 /7 Cos [1 - M} +45+/7 Cos[1+ w} .

14003[M} (58 +7Cos[1] -3Sin[1]) +116ﬁ3in[M} .

42 529792 Sin[1 4 3x$2073] + 117 Sin[L- YT X829 )4y 7 gy, T X82973

| A,A,A,AA/
RN AV AR A

== y[x] =

1
@-Xx$3030/2

\/7 x$3030
28 2

-7 €*%3930/2 0ps [x$303012 (Cos[1] -Sin[1]) +7 Cos| | (4+Cos[1]-Sin[1]) +

7 &%3030/2 0p5 (1] Si n[x$3030]2 - 7 30392 gi n[1] Si n[x$3030]2 +
7 &%3030/2. 0pg (1] Si n[2 x$3030] + 7 €*¥39302 5 n[1] Si n[2 x$3030] +

a7 sn[YTX92090 ) 57 cos 3 sin[ V1252090 ) 5 7 sinja) sin[ V1252090 )
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0.75¢}

LA AN
RV

==> YI[X] =
% @ x$3082/2 | _7 Oos[w} (-2+Cos[1] +Sin[1]) +7 e%3982/2 Cus [x$3082] (Cos[1] +Sin[l]) +
7 %3082/2 Cps 1] Si n[x$3082] - 7 &*¥3982/2 5j n[1] Si n[x$3082] +

27 sin[ VT X88082 1 5 7 s (1) sin[ VT X$2082 ) 7 ginp s.n[LXfmz}]

1

0.75¢}

o v v \

-0.75¢}

ki1 =1 k2 =2 k3 =0
== y[x] =

L oxsanzesz (7 gxsarzer Cos[1] -7 (-2 + Cos[1]) Cos[w} -7 (-2+Cos[1]) Sin|

V7 x$3126 ]
14 2

0.3¢

0.2

L exsa1az2 [77 Oos[m} (-2 +Cos[1] -Sin[1]) +7 &*¥313%/2 Cos [x$3133] (Cos[1] -Sin[l]) +

7 &*¥3133/2 0ps (1] Si n[x$3133] + 7 &%3133/2 §i n[1] Si n[x$3133] +
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0.75¢}

0.25¢}

-0.25¢

==> yIx] =

1 7 x$3181
= T

28 @ X8318L/2 |7 ox$3181/2 Cps [x$3181]2 (Cos (1] +Sin[1]) +7 Cos | VT ] (4+Cos[1] +Sin[1]) +

7 &*%3181/2 0ps (1] Si n[x$3181]12 + 7 %3182 §i n(1] Si n[x$3181]2 +
7 &%3181/2 Cps (1] Sin[2 x$3181] - 7 &*¥3181/2 5/ n[1] Si n[2 x$3181] +

4\/78in[7ﬁxé$3181} _3+/7 Cos[1] Sin[iﬁxg‘gwl} 457 Sinl] Sin[iﬁxfswl}

0.75

\ AWAWAWA
\/ VARAVERY/

1 exsa202 [798 592972 Cos [1 - 3 x83229] + 45 T Cos [1- VT X88229 145 7 g [y, VT X88220 1,

14@5[%} (58 +7 Cos[1] +3Sin[l]) - 42 %2292 gin[1 - 3x$3229] +

llGﬁSin[M} L1147 Sin1- \/7x§3229} 11T sin[1e ﬁxgﬁzzg}}

AW,
N 2 [n/ é\/é\/1W12\/14\

kl1 =2 k2 =-2 k3 = -3
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917 e (1/3)x83277 (471 _ 157 /3 + 471 &2/3 83277 , 157 /3 23 83277 . 33 Cos [1] + 7 +/3 QoS [1] +
33 23 x83277 pg (1] - 7 +/3 2 V3 33277 G5 [1] - 66 e*$3277+V3 x$3277 Co5 (1 + 3 x$3277] - 18 Sin[l] +
39+/3 Sin[l] - 18?3 83277 i n[1] - 39 /3 2 V3 83277 §j n[1] 1 36 332773 X83277 gi (1, 3x$3277])

10000
8000 |
6000 |
4000 ¢

2000 +

2 4 6 8 10 12 14
ki1 =2 k2 =-2 k3= -2

1
==> YI[X] = me’(l*ﬁ) x$3324

(78 - 26 /3 + 78 €2 V3 X$3324 , 26 /3 2 V3 X$3324 , 9 Cos [1] ++/3 Cos[1] +9 e? V3 X$3324 Cos [1] -
\/3 @2V3 x83324 0pg [1] - 18 XB3324+\/3 x83324 0pg (1 4 2 x$3324] -6Sin[1] +8+/3 Sin[l] -
6 €2 V3 x83324 g n[1] - 8/3 2 V3 X824 g n1] 4 12 XI924/3 X832 §i [ 4 2 x$3324] )

10000 -
8000 |
6000 |
4000 ¢

2000 +

2 4 6 8 10 12 14
ki1 =2 k2 =-2 k3 =-1

o yX] = %e,(uﬁ)xmzez

(39 - 13 /3 +39 2 V3 x83362 , 13 /3 £2/3 X83362 , 9 Cps [1] - /3 Cos [1] + 9 e? V3 X832 Cos[1] +
/3 €23 x$3362 Cpg [1] - 18 X$3362+/3 x$3362 0pg [1 4 x$3362] -6 Sin[1] +5+/3 Sin[l] -
62 V3 x83362 g n[1] - 5/3 23 X93362 g n[1] 4 12 £X$362/3 X832 g (1, x$3362] )

10000
8000 |
6000 |
4000 t

2000
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15000 ;

12500+

10000 ;

7500

5000 |

2500 |

==> YyI[X] = %e*(1+\/§)x$3405

(39 - 13 /3 + 39 2 V3 X83405 | 13 /3 £2/3 X83405 , 9 Cps [1] - /3 Cos [1] + 9 e? V3 X$3405 Cos [1] +
/3 @2 V3 x83405 Cog (1] - 18 X$3405+/3 x83405 Cpg (1 - x$3405] + 6 Sin[l] -5+/3 Sin[l] +
6 €2 V3 X305 §j (1] 1+ 5/3 2 V3 XS3405 gj 1] 12 X$3405-/3 X83405 §j 1] x$3405] )

15000 |
12500 ;
10000 ¢
7500
5000 |

2500}

2 4 6 8 10 12 14
kl1 =2 k2 = -2 k3 =2

o yX] = 1%6 o (1473 ) xs3441

(78 - 26 /3 + 78 €2 V3 X83441 , 26 /3 2 V3 x33441 , 9 Cos[1] ++/3 Cos[1] +9 e? V3 X341 Cos 1] -
\/3 2 V3 X8344L Cog [1] - 18 X$3441+V3 X8344L Opg [1 - 2 x$3441] +6Sin[1] -8+/3 Sin[l] +
6 €2 V3 XSG n[1] 1+ 8+/3 2 V3 XSG n[1] - 12 &SIV xS g (] - 2 x$3441])
14000 |
12000 |
10000 |
8000 |
6000 |
4000 |
2000 |

kl1 =2 k2 =-2 k3 =23
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917 e (1/3)x83477 (471 _ 157 /3 + 471 &2V3 83477 , 157 \/3 23 83477 . 33 Cos [1] + 7+/3 QoS [1] +

33 e? V3 83477 Cps [1] - 7 /3 €23 X347 Cos [1] - 66 eX$3477+V3 x$3477 Cps [1 - 3x$3477] +18 Sin[l] -
39+/3 Sin[l] +18¢e? V3 83477 5in[1] 4 39 /3 2 V3 X877 g n[1] - 36 773 XSMTT G n[1 - 3x$3477])

12000 ¢
10000 ¢
8000 |
6000 |
4000 ¢

2000

2 4 6 8 10 12 14
ki1 =2 k2 =-1 k3 = -3

1
==> YI[X] = me—(hﬁ) x$3513

(68 - 34+/2 + 68 2 V2 X$3513 , 34 /7 2 V2 X$3513 , 5 Cos[1] +2+/2 Cos[1] +5e? V2 83513 Cos [1] -
2 /2 @22 x$3513 g [1] - 10 *$3513+V2 X$3513 g (1 1 3 x$3513] -3 Sin[l] +9+/2 Sin[l] -
32283 gin[1] - 9/2 &2 V2 8BV G n[1] + 6 XIBIVZ XSB §j (1 4 3x$3513] )

250 ¢
200+
150+
100 ¢

50 ¢

ki1 =2 k2 =-1 k3 = -2

__ _ 1 - (1+4/27) x$3560

==> YIX] = qgz © )

(82 - 41+/2 +82 2 V2 X$3560 , 47 /7 22 X$3560 , 10 Cos [1] +3+/2 Cos[1] +10 €22 X$3560 Cos 1] -
3 /2 22 x83560 Cpg (1] - 20 X$3560+v2 x83560 Cpg (1 4 2 x$3560] - 8 Sin[1] + 14+/2 Sin[l] -

8 €22 83560 G (1] 14 /2 €22 X360 §i (1] 4 16 X$3560+V2 x83560 gj (1 4 2 x$3560] )

250+

200+

150

100

50+
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ki1 =2 k2 = -1 k3 = -1

==> Yy[X] = %ef(hﬁ)xﬁsgs

(4 _27 44 ©2V2 x$3598 , o NG ©2 V2 x$3598 Cos[1] + ©2 V2 x$3598 Cos[1] -2 £¥$3598:/2 x$3598 (g [1+x$3598] -
Sin[l] ++/2 Sin[l] - €2 V2 X858 g n[1] /2 2 V2 X398 gj n1] 4 2 X$598/2 x83598 gj (1 | x$35098] )

200+
150
100+

50+

== X] =
{e):l+)f/7)x$3634 (749(1+\/7)X$3634 CoS[1] - (<2 +~/2) (L+CoS[1]) + (2 +~/2) &2 V2 x$3634 (1+Cos[1]))
400 |
300+
200t
100 +
2 4 6 8 lVO 1'2 1‘4

ki1 =2 k2 =-1 k3 =1

==> Yy[X] = %e—(hﬁ)xsseu

(4-2+/2 +4 @27 X83641 | o [5 (27 x$3641  pg (1] 4 o2 V2 X$3641 Cpg [1] - 2 83641472 x83641 Cog [1 _ x$3641] +
Sin[l] -+/2 Sin[l] +e2V2x33641 gjn[1] + /2 2 V2 x$3641 gj 1] _ 2 XB3641+V2 x83641 gy - x$3641] )

300 ¢
250 ¢
200 ¢
150
100

50

k1l =
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s yIX] - 1%4 o (17 ) x83677

(82 - 41 /2 + 82 &2 V2 XS3677 , 47 \[7 &2V2X$3677 10 Cos [1] +3 /2 Cos[1] +10 e2V2 X337 Cos 1] -
3 /2 @2 V2 x83677 Cpg [1] - 20 eX$3677+v2 x$3677 pg (1 - 2 x$3677] +8Sin[1] -14+/2 Sin[1] +
8 €22 X877 g n[1] + 14 /2 2 V2 X877 gin[1] - 16 X3077V2 X677 g n (1 - 2 x$3677] )

250 ¢
200 ¢
150 ¢
100 ¢

50+

2 4 6 8 10 12 14
ki1 =2 k2 =-1 k3 =23

Lol
==> YI[X] = 136 ©
(68 - 34 /2 +68 2 V2 X313 , 34 /7 2 V2 X313, 5 Cos[1] +2+/2 Cos[1] +5e? V2 *$3713 Cos [1] -
22 e2V2 X$3713 Cpg (1] - 10 X$3713+VZ x$3713 0pg (1 - 3 x$3713] +3Sin[l] -9+/2 Sin[l] +
3228 Gin[1] + 92 &2 V2 ST G n[1] - 6 TIVZ XT3 G n1 - 3x$3713] )

14+/2) x$3713

250+

200 ¢

150

100

50 ¢

% (7846 2*93749 0o (1] — 6 Cos [1 + 3 x$3749] ~13Sin[1] +9 e 2X9749 S n[1] + 4 Sin[1 + 3 x$3749])

0.95}

0.9+

0.85¢

0.8¢
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0.9¢

0.8+

% (1042 ¢ 2*93773 0o [1] - 2 Cos [1 + x$3773] -5 Sin[1] + e 2X3773 i n[1] + 4 Si n[1 + x$3773])

=> yIX] = 3 (4-Cos[1] +e?*%¥782 Cos [1] + 2 x$3782 Cos (1))
5.
al
3l
ol

==> Y[X] =
% (10 +2 e2*33791 Cos[1] -2 Cos[1 - x$3791] +5Sin[1] - €21 Gin[1] -4Sin[1-x$3791])
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1.8]
1.6/
1.4]
1.2}
2 4 & 8 10 127 14
KL -2 k2 -0 k3 =2
=—=>
1.3]
1.2]
1.1}
2 4 6 8 10 12 14
K1 -2 k2 -0 k3 =3
==> YI[X] =
% (7846 ¢ 2*93811 Cps (1] - 6 Cos [1 - 3 x$3811] + 13 Sin[1]
1.2}
1.15[
1.1}
1.05)
2 4 6 8 10 12 14
K1 -2 k2 -1 k3 = -3

y[x] =

-9 e2X¥38llginr1] -4Sin[1-3x$3811])

% 653822 (50 , 50 x$3822 + 4 Cos [1] - 5 x$3822 Cos [1] -
4 %3822 Cps [1 + 3 x$3822] -3Sin[1] - 15x$3822Sin[1] +3 %3822 G n[1 + 3 x$3822])
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56

o YIX] = e @4 (25 25x$3841 + 3 Cos[1] - 5 x$3841 Cos (1] -

3 %3841 Cps[1+2x$3841] -4 Sin[1] -10x$3841Sin[1] +4 %3841 Sin[1+2x$3841))

A /\
AV VARV

==> y[x] = %e*xmeo (2-Sin[l] -x$3860 (-2 +Cos[1] +Sin[1]) +e*¥3880 S n[1 +x$3860])

© o o o
N A O 0O B
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0.9¢

0.8¢

==> y[X] = % e*$3882 (2 . G§in[1] +x$3882 (2-Cos[1] +Sin[l]) - e*¥3882 i n[1 - x$3882])

e o o ©
N A O ® P

o yX] = 2175 e *53898 (25 . 25 x$3898 + 3 Cos [1] - 5 x$3898 Cos [1] -
3 e*%3898 Cps[1 - 2 x$3898] +4 Sin[1l] + 10 x$3898Si n[1] - 4 *¥3898 Gj n[1 - 2 x$3898])

JANANANA
VA e

o YIX] = g @915 (50 50x$3915 + 4 Cos[1] - 5 x$3915 Cos (1] -
4 %3915 Cps [1 - 3 x$3915] +3Sin[1] +15x$3915Si n[1] - 3 %3915 Sin[1 - 3 x$3915])
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58

170 e %3932 (_20 Cos [1 - x$3932] + 170 Cos [x$3932] + 34 Cos [1 + x$3932] - 14 *%3932 Cos [1 + 3 x$3932] +
5Sin[1-x$3932] +170 Si n[x$3932] - 17 Si n[1 + x$3932] + 12 %3932 g n[1 + 3 x$3932])

0.4}
0.3}

0.2

A ANAND
BEATAIA R

Sin[1-x$3963] +20Si n[x$3963] -5Si n[1+x$3963] + 4 %393 5j n[1 + 2 x$3963])

==> Y[X] =
e*$3998 (2 Cps[1 - x$3993] + 10 Cos [x$3993] + 2 %3993 Cos [1 + x$3993] + Si n[1 - x$3993] +
10 Si n[x$3993] - 5Si n[1 + x$3993] + 4 %3998 G5 n[1 + x$3993])
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59

e o o ©

_0.2,
0.4}

k1l =

2 k2 =2 k3 =0

==> y[X] = %9%4020 (e*%4020 Cps [1] - (-2 + Cos[1]) Cos [x$4020] - (-2 + Cos [1]) Si n[x$4020])

0.29}

0.28¢

0.27¢

0.26

0.25¢

0.8
0.6
0.4+
0.2

y[x] =
@ X$4027 (9 X34027 Cps [1 - x$4027] + 10 Cos [x$4027] - 2 Cos [1 + x$4027] + 5 Si n[1 - x$4027] -
4 %4027 gj 01 - x$4027] + 10 Si n[x$4027] - Si n[1 + x$4027])

1

50 @ X$4052 (9 x$4052 0pg (1 - 2 x$4052] - 5 Cos [1 - x$4052] - 20 Cos [x$4052] + 3 Cos [1 + x$4052] +

2
4 %4052 §in[1 -2 x$4052] - 5 Si n[1 - x$4052] - 20 Si n[x$4052] + Si n[1 + x$40527)
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60

170 @ X$4080 (_ 14 X$4080 Cps[1 - 3 x$4080] + 34 Cos [1 - x$4080] + 170 Cos [x$4080] - 20 Cos [1 + x$4080] -
12 *%4080 §ji n[1 - 3 x$4080] + 17 Si n[1 - x$4080] + 170 Si n[x$4080] -5Si n[1 + x$4080] )

0.4+

0.3¢

T ANA NN
VYV YYYA
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b Nahere Untersuchung der L6sung von
y'[Ix]+y'[x]+ 2y[x] Cos[-3x-1], y[0] 1, y'[0] -1

Exakte Ldsung

Renove[ "d obal " *"];

sol v=DSol ve[{y"' ' [x]+ y'[x]+ 2 y[x] =Cos[-3 x-1], y[0]==1, y'[0]=-1},y,Xx];
y =yl.solv[[1]];

Print["==> vy[x] =",y[x]//Sinplify];

plotl = Plot[y[Xx],{x, -1, 25}, Pl ot Range->{-1, 1}, Aspect Rati o- >1] ;

==> YI[X] = 812 e™/? 798ex/2005[1+3x]745\/7003[1,\ﬁzx]+
45ﬁCos[1+vZX}+14COS[V72X} (58+7Cos[1}735in[1})7116ﬁ5in[vzx}+
42@X/25in[1+3x}+11\/75in[17qx],llﬁsm[:ﬁ\/zx}
1-r
0.75
0.5
0.25/
Moo A pnnAp
VRVRTAVIVEVVE RV
-0.25]
-0.5
-0.75]
o1t
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62

Numerische L6sung, WorkingPrecision 64

Removel x, y] ;

solut = NDSol ve[{y''[x]+ y'[x]+ 2 y[x]=Cos[-3 x-1], y[0]=1, y'[0] ==
-1},vy, {x, 0, 25}, Wor ki ngPr eci si on-»64] ;

plot2 = Plot[y[x]/.solut,{x,0, 25}, Pl ot Range->{-1, 1}, Aspect Rati o->1];

NDSol ve: : nxst : Maxi mum nunber of 10000 steps reached at the point x ==
17. 47528628866525384314951143343086953212303062146619481019286973024482549211715" 64..

I nterpol ati ngFunction::dnval : Input value {18.077} lies outside the
range of data in the interpolating function. Extrapolation will be used. Mehr ...

I nterpol ati ngFunction::dnval : Input value {17.5341} lies outside the
range of data in the interpolating function. Extrapolation will be used. Mehr ...

I nt erpol ati ngFunction::dnval : |nput value {17.8188} |lies outside the
range of data in the interpolating function. Extrapolation will be used. Mehr ...

General ::stop :

Further output of InterpolatingFunction::dnval will be suppressed during this calculation. Mehr ...

0.75

0.25¢

Noa DA AN
5\/\/@\/\}[5\/\/2( 25

-0.25¢

Mehr ...
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Numerische L6sung, WorkingPrecision 24
Removel x, y] ;
solut = NDSol ve[{y''[x]+ y'[x]+ 2 y[x]=Cos[-3 x-1], y[0]=1, y'[O] ==
-1}, vy, {x, 0, 25}, Wor ki ngPr eci si on-24] ;
plot2 = Plot[y[x]/.solut,{x,0, 25}, Pl ot Range->{-1, 1}, Aspect Rati o->1];

1

0.75

0.25¢

N A AAAAAAAA
S YAVECRYATCYRVETRYA"

-0.25¢

-0.75¢

Ueberlagerung der exakten und der numerischen Losung (WorkingPrecision 24)

Show pl ot 1, pl ot 2] ;

1

0.75

0.25¢

S A AN A AR
CYRTAAVATVATE TRV

-0.25¢

-0.75¢
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2 Randwertproblem

a Achtung! Die Prozedur DSolve in Version 5.2 findet nicht automatisch alle
Lésungen eines Randwertproblems. Hier wird das Eigenwertproblem
(Randwertproblem) y"[x] - vVy[x],y[0] O,y[ ] O studiert

Renove[ "d obal " *"];

sol v=DSol ve[{y"' ' [X] = - x y[x], y[0]=0, y[Pi]=0},y,x];
y =yl.solv[[1]];

Print["==> vy[x] =",y[x]//Sinplify];

==> y[x] =0

==> y[x] =0

Nur die Nullésung ist gefunden worden!

sol v

{{Function[{x}, O] - Function[{x}, 0]}}

Wir testen, ob andere Eigenfunktionen auch L6sungen sind, y[x]-> Sin[Sqrt[ ] X]:

Removel[ A, vy, X]

(y'"[X] = - A y[x]/. {y[x]-> Sin[Sqrt[A] x],y "[x]-> D Sin[Sqrt[A]
x],{x,2}]})//Sinmplify
True

Removel[ A, vy, X]

{y""[x] =- ay[x], y[O], y[Pi]}/ . {y[x]-> Sin[Sqrt[A] x],y""[x]-> D[ Sin[Sqrt[A]
x],{x,2}],y[0]-> Sin[Sqgrt[A] O],y[Pi]-> Sin[Sqrt[A] Pi]}//Sinplify

{True, o, Sin[nﬁ}}

Assum ng[ xel ntegers, {y''[x] = - A*2 y[x], y[0], y[Pil}/. {y[x]-> Sin[a
X1,y "[x]->DSin[xXx],{x,2}],y[0]-> Sin[x 0],y[Pi]-> Sin[x Pi]}//Sinmplify]
{True, 0, 0}

Renmove[ "d obal " *"];

sol v=DSol ve[{y"' '[x] = - y[x], y[0]=0, y[Pi]=0},y,x];
y =yl.solv[[1]];
Print["==> y[x] =",y[x]//Sinplify];

==> Yy[x] = C[2] Sin[X]

==> Yy[x] = C[2] Sin[X]
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Hier ist die erste Eigenfunktion zum gegebenen Eigenwert 1 gefunden worden! Der Eigenwert war vorgegeben.

b Ein weiteres Beispiel ohne Untersuchung von Eigenwerten und
Eingenfunktionen

Renove[ "d obal " *"];

sol v=DSol ve[{y"' '[x]+ y'[x]+ 2 y[x] = Sin[x], y[0]=0, y'[Pi]=0},y,x];
y =yl.solv[[1]];

Print["==> vy[x] =",y[x]//Sinplify];

Plot[y[x],{x,0, 25}];

Sy -
o2 (e cosx) V7 cos[ Y57 -sin[ VT 7| cos [ VTX) (7 cos [ YT sin[ VT
VT e cos[ YT sinx) - e sin[ Y27 sinpx v2 e sin[ VDX

cos [ V7Y sin[ VX ) oy sin[ Yo7 sin[ Y2 )] /(2 (v7 cos[ V5T ] -sin[ Y371}

1v 15 20 25
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¢ Noch ein weiteres Beispiel ohne homogene Randbedingungen

Renove[ "d obal " *"];

sol v=DSol ve[ {y"' '[x]+ y'[x]+ 2 y[x]=Sin[x], y[0]=0, y'[Pi]=1},y,x];
y =yl.solv[[1]];

Print["==> vy[x] =",y[x]//Sinplify];

Plot[y[x],{x,0, 25}];

==> Y[X] =

/2 Cos [x] ﬁOos[ﬁﬁ}fsin[ﬁNHJrCos[\/zx}

e—x/2

ﬁms[ﬁﬁysin[ﬁﬂj+

2 2

] Singx] +6e’”28in[@} +

X T sin[ Vo s Y22 /(2 (v cos[ Y57 -sin[ V57|

v 10" 15 20 .25

d Nochmals ein weiteres Beispiel ohne homogene Randbedingungen

Renove[ "d obal " *"];

sol v=DSol ve[{y"' "[x]+ y' [x]+ 2 y[x]=Sin[x], y[0]=1, y[Pi]=0},vy,x];
y =yl.solv[[1]];

Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x, 0, 25}];

==> y[x] = —%e’”z

<
~|

e*/2 Cos [X] -300s[ﬁx | -e’2sin[x] +3Cot |

2 N}Sin[@}+e”/2Csc[ﬁﬁ}sin[ﬁX}]

2
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e Wieder ein weiteres Beispiel ohne homogene Randbedingungen

Renove[ "d obal " *"];

sol v=DSol ve[ {y"' '[x]+ y'[x]+ 2 y[x]=Sin[x], y[0]=1, y[Pi]=1},y,Xx];
y =yl.solv[[1]];

Print["==> vy[x] =",y[x]//Sinplify];

Plot[y[x],{x,0, 25}];

e”/2—3003[\/77(} CSC[\/ZN}S”][\/ZXU)

STAWAWL
® IRVIRVALVE

f Und wieder ein weiteres Beispiel ohne homogene Randbedingungen

Renove[ "d obal " *"];

sol v=DSol ve[{y"' ' [x]+ y' [Xx] = y[x], y[O0]=1, y[Pi]=1},y,x];
y =yl.solv[[1]];

Print["==> y[x] =",y[x]//Sinplify];
Plot[{y[x],1},{x,0,2Pi}];

e ¥ (1:/5) x (eﬁn s (1VE) VB X, oF (mﬁmzﬁx))
“l+els
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g Abermals ein weiteres Beispiel ohne homogene Randbedingungen

Renove[ "d obal " *"];

sol v=DSol ve[{y' ' [x]+ y'[X] = y[x], y[O]==1, y[1]==1},Vy,X];
y =yl.solv[[1]];

Print["==> vy[x] =",y[x]//Sinplify];
Plot[{y[x],1},{x,0,2Pi}];

e 7 (1) x (eﬁ et 1VE) _eVEx , oF (1+x/5‘+2\/5Ax)>

==> Yy[X] = “1+eV5
al
3l
2|
1 2 3 4 5 6

h Ein letztes Beispiel ohne homogene Randbedingungen

Renove[ "d obal " *"];

sol v=Dsol ve[{y" ' [X] = - y[x], y[0]=1, y[1]=1},y,x];
y =yl.solv[[1]];
Print["==> vy[x] =",y[x]//Sinplify];
Plot[{y[x],1},{x,0,2Pi}];
==> y[X] = 003[x1+8in[x1Tan[%}
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