LEMAna2_15.nb

Losungen

1 Schwingungen

Renove[ "d obal " *"];
gleichung[m,d_,f_,funktion_]:={nry''[x]+ d*y' [x]+ f*y[x] == funktion, y[O0]-=:1,

y' [ 0] ==0};
mFl; d=0; f=1; funktion=0;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];
y = yl.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];
Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi }];

m=1 d=0 f =1 funktion =20

==> Yy[x] = Cos[X]
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Renove[ "d obal " *"];
(* Neues f = 1/2 * altes f *)

gleichung[m,d_,f_,funktion_]:={n¥y'"'[x]+ d*y' [x]+ f*y[x] == funktion, y[O0]-=:1,

y' [ 0] ==0};
mFl; d=0; f=1/2; funktion=0;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];
Print["==> vy[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi}];

m-1 d-0 f - %. funktion - 0

X
==> Y[X] = OOS[W}
1
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Renove[ "d obal " *"];
gleichung[m_,d_,f_,funktion_]:={n¥y''[x]+ d*y'[x]+ f*y[x] = funktion, y[O0]-=1,

y' [ 0] ==0};
me2; d=0; f=1; funktion=0;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Printf"m="m" d=",d," f =",f," funktion =", funktion];
Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi}];

m=2 d=0 f =1 funktion =20

X
==> y[x] = Cos| ]
2
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Renove[ "d obal " *"];
gleichung[m_,d_,f_,funktion_]:={n¥y''[x]+ d*y'[x]+ f*y[x] = funktion, y[O0]-=1,

y' [ 0] ==0};
mel; d=0; f=1; funktion=10;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Printf"m="m" d=",d," f =",f," funktion =", funktion];
Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi}];

m=1 d=0 f =1 funktion = 10
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Renove[ "d obal " *"];

gleichung[m,d_,f_, funktion_]:={nmry" "' [x]+ d*y' [x]+ f*y[x] - f*(-y[x])= funktion,
y[0] =1, y'[0] =0};

mel; d=0; f=1; funktion=0

solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];

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

Plot[y[x],{x,0,4Pi}];

m=1 d=0 f =1 funktion =20

==> y[x] = Cos[+2 x]

A AN

Renove[ "d obal " *"];

linksl = 1*y1''[x] + 1*y1[x] - 1*(y2[x]-yl[x]);
links2 = 1*y2''[x] + 1*y2[x] - 1*(yl[x]-y2[x]);
{l'inksl + links2 == 0+0, linksl - |inks2 == 0+0}

{(YL[X] +y2[X] +y1”[x] +y2"[x] =0, 3yl(x] -3y2[x] +yl”[x] -y2”[X] =0}
Sei r[x_]:=y1x] +y2[x], sx_]:=Yy1[x] - y2[X]

l'inksl + links2

Y1[X] +y2[X] +yl”[X] +y2”[X]

ul = linksl + links2 /. {yl[x]+y2[x] -> r[x]} /. {yl" '"[x]+y2'"'[x] ->r""[Xx]}
r[x]+r”[x]

linksl - links2

3Y1(x] -3y2[x] +yl”[x] -y2"[X]

u2 = linksl - links2

3ylix] -3y2(x] +yl”[x] - y2"[X]
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u2 = linksl - links2 /. {3 y1[x]- 3 y2[x] -> 3 s[x]} /.{yl "[x]-y2'"'[x] ->s""[x]}

3s[X] +S”[X]

Das ergibt die Differentialgleichungen:

r[x] +r'[x] =0, r[x] =y1[x] +y2[x], r[0] =6, r'[0] =0 und
SiX] +s'[x] =0, s[x] =y1[x] - y2[x], [0] =-4, s[0] =0
Diese Gleichungen sind unabhangig |6sbar.

Remove[ m d, f, funktion,r,s, x];
gleichung[m_,d_,f_,funktion_]:={nm¥r'"[x]+ d*r'[x]+ f*r[x] = funktion, r[0]=3,

r'[0] ==0};
mel; d=0; f=1; funktion=0;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],r,x];

r =r/.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];
Print["==> r[x] =",r[x]//Sinplify];

Plot[r[x],{x,0,4Pi}];

m=1 d=0 f =1 funktion =20
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Remove[ m d, f, funktion, s, x];
gleichung[m ,d_,f_,funktion_]:={n¥s''[x]+ d*s'[x]+ f*s[x] = funktion, s[O0]-=1,

s' [0] ==0};
mel; d=0; f=3; funktion=0;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],s, x];
s =s/.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];
Print["==> s[x] =",s[x]//Sinplify];

Plot[s[x],{x,0,4Pi}];

m=1 d=0 f =3 funktion =0

==> s[x] = Cos[/3 x]

A AN
ATRY

yi[x_J:= (r[x]+s[x])/2;

y2[x_]:= (r[x]-s[x])/2 -6; (* Koordinnatenverschi ebung -6 *)
Print["==> yi1[x] = ",y1[x]//Sinmplify];
Plot[yl][x],{x,0,4Pi }];

Print["==> y2[x] = ",y2[x]-6//Sinplify];

Plot[y2[x],{x,0, 4Pi}];
Plot[{yl][x],y2[x],-6},{x,0,4Pi}];

==> yl[x] = % (3Cos [x] +Cos[/3 x])

'
N

o y20X] - % (-24 + 3 Cos [x] - Cos [/3 X])
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Renove[ "d obal " *"];
gleichung[m_,d_,f_,funktion_]:={n¥y''[x]+ d*y'[x]+ f*y[x] = funktion, y[O0]-=1,

y' [0] =0}
m=1; d=0; f=1; funktion=Sin[x];
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Printf"m="m" d=",d," f =",f," funktion =", funktion];
Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi}];

m=1 d=0 f =1 funktion = Sin[x]

==> Yy[X] = %(—(—2+X)Cos[x} +Sin[x])
2,
2 4 6 8 10 12
21
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Plot[y[x], {x,0, 20Pi }1;
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Renove[ "d obal " *"];
gleichung[m_,d_,f_,funktion_]:={n¥y''[x]+ d*y'[x]+ f*y[x] = funktion, y[O0]-=1,

y' [ 0] ==0};
mel; d=1; f=1; funktion= 0;
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];
Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi}];

m=1 d=1 f =1 funktion =20

==> Yy[x] = %e’wz (3Cos[vgx}+\/§3in[\/§x})
0.3
0.2
0.1
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-0.1
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Renove[ "d obal " *"];
gleichung[m_,d_,f_,funktion_]:={n¥y''[x]+ d*y'[x]+ f*y[x] = funktion, y[O0]-=1,

y' [0] =0}
me1; d=1; f=1; funktion= Sin[x];
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];

y =yl.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];
Print["==> y[x] =",y[x]//Sinplify];

Plot[y[x],{x,0,4Pi}];

m=1 d=1 f =1 funktion = Sin[x]

e R SR
1
0.5+

2 4 6 8 10 12
0.5}
S1lk

Plot[y[x],{x,0,12Pi }];

1

T
VYUY

Renove[ "d obal " *"];

fi1=23;, f2 = 4;

gei chungen= {F == f x, F == a x1, F == b x2, x == x1+x2};
sol v = Sol ve[ gei chungen, {f,x1, x2,x, F}]

Sol ve::svars : Equations may not give solutions for all "solve" variables. Mehr ...

ab b x ax abx
{{Xl»O, x2 -0, F-0, x>0}, {f 2. x1 - a: b’ X2 - a: b’ F%m}}
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sol v[[2]][[1]]

ab

f%a+b

solvl=sol v[[2]][[1]] /. {a->3, b->4}

12

fe7

f =f /. solvl
12

7

gleichung[m,d_,f_,funktion_]:={n¥y''[x]+ d*y' [x]+ f*y[x] == funktion, y[O0]-=:0,

y' [ 0] =1},
m=2; d=1; f=f; funktion= 4 Sin[2 x];
solv =

DSol ve[ gl ei chung[ m d, f, funktion],y, x];
y = yl.solv[[1]];

Print["m="m" d=",d," f =",f," funktion =", funktion];

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

Plot[y[x],{x,0,4Pi }];

m-2 d-1 f -2 funktion - 4Sin(2x]

_— X — 1

==> YIXI = Z7737

x4 1 (89 . x4 11l 89

2 |-4361Cos[2Xx] +4361le cOs[Z Tx}—l37068ln[2x]+2347x/623e s|n[Z 7x}
2,

1.5}
1,

0.5

2 4 8 W 12\
-0.5]
S1F

Plot[y[x],{x,0, 12Pi }];
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2 Linienintegrale

Renove[ "d obal " *"];
FIx_,y_,z_]:={3 xvy, 5z, 10 x};
vit]:= {t"2+1,2 t"2,t1"3};
Div[t],t]

{(2t, 4t, 3t%)

integrand[t _]:= F[x,y,z].Evaluate[D[Vv[t],t]] /.{x->v[t][[1]], y->v[t]l[[2]],
z->v[t][[3]]};
i ntegrand[t]

20t4+30t2 (1+t?) +12t3 (1+12)
integrand[t]/.t->u

20u* +30Uu? (1 +u?) +12ud (1 +u?)

Integrate[ Evaluate[integrand[t]/.t->u], {u,0, 2}]

576

Renove[ "d obal " *"];

FiIx_,y_,z_]1:={3 xy, 52z 10 x};
absF[x_,y_,z_]:=Sqrt[F[x,y,z].F[x,y, z]];
absF[ x,y, z]

\/100x2 + 9x2y2 + 25 72

V[t]:={t"2+1, 2t"2, t 3},
Sqrt [DLvI[t], t].D[v[t], t]1]

\V20t2+9t4
integrand[t_]:= absF[x,y,z]* Evaluate[Sqrt[D{v[t],t].D{v[t],t]]] /.{x->v[t][[1]],

y->v[t][[2]], z->v[t][[3]]};
i ntegrand[t]

\V20t2+9t4 \/25t6+100 (1+t2)2436t4 (1+1t2)?

integrand[t]/.t->u

20 UZ <9 UF /25U + 100 (1 +u2)2+36Ud (L +u2)>2




LEMAna2_15.nb

14

Integrate[ Evaluate[integrand[t]/.t->u], {u,O0, 2}]

2
J‘V20u2+9w1J25u6+100<1+u%2+36u4(1+u2f du
0

NI nt egrat e[ Eval uate[integrand[t]/.t->u], {u,O0, 2}]

758. 233

Renove[ "d obal " *"];
Flx_,y_,z_]:={3 xvy, 5z, 10 x};
vit]:= {t"3,2 t"2,t"2+1};
Divit], t]

{(3t2, 4t, 2t}

integrand[t _]:= F[x,y,z].Evaluate[D[Vv[t],t]] /.{x->v[t][[1]], y->v[t]l[[2]],

z->v[t][[3]]};
i ntegrand[t]

20t4+18t7 +20t (1+t2)

integrand[t]/.t->u

20u* +18u” +20u (1 +u?)

Integrate[ Evaluate[integrand[t]/.t->u], {u,0, 2}]

824

Renove[ "d obal " *"];

FiIx_,y_,z_]1:={3 x vy, 52z 10 x};
absF[x_,y_,z_]:=Sqrt[F[x,vy,z].F[x,y, z]];
absF[ x,y, z]

1/100 x2 + 9 x2 y2 + 25 72
{(2t, 4t, 3t%)

VIt]:={t"3, 2t72, t"2+1};
Sqrt [D[V[t], t1.D[V[t], t]]

\/20t2 +91t4

integrand[t_]:= absF[x,y,z]* Evaluate[Sqrt[D{v[t], t]
y->v[t][[2]], z->v[t][[3]]};
i ntegrand[t]

201259t /1006 + 36110 425 (1+12)2

CDOvit] t] 1] /o {x->v[t][[1]],
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integrand[t]/.t->u

\20u2 + 9 u# \/100u5+36 ulo 1 25 (1 + u2)?2

Integrate[ Evaluate[integrand[t]/.t->u],{u,0, 2}]

2
J\/20u2+9u4 \/100u5+36u10+25 (L+u2)? qu
0

NI nt egrat e[ Eval uate[integrand[t]/.t->u], {u,O0, 2}]

913. 579

Renove[ "d obal " *"];
F{x_,y_,z_]:={3 xvy, 5z, 10 x};
vit]:={Cos[t],Sin[2 t],1+Sin[3 t]};
Divit],t]

{-Sin[t], 2Cos[2t], 3Cos[3t]}

integrand[t _]:= F[x,y,z].Evaluate[D[Vv[t],t]] /.{x->v[t][[1]], y->v[t]l[[2]],
z->v[t][[3]]};
i ntegrand[t]

30Cos[t] Cos[3t] -3Cos[t]Sin[t]Sin[2t] +10Cos[2t] (L+Sin[3t])
integrand[t]/.t->u

30Cos[u] Cos[3u] -3Cos[u] Sinfu] Sin[2u] +10Cos[2u] (1 +Sin[3u])
(* Integrate[Evaluate[integrand[t]/.t->u],{u,0,2Pi}] *)

NI nt egrat e[ Eval uate[integrand[t]/.t->u],{u, 0, 2Pi }]

-4.71239

Renove[ "d obal " *"];

F{x_,y_,z_]:={3 xvy, 5z 10 x};
absF[x_,y_,z_]:=Sqrt[F[x,y,z].F[x,y, z]];
absF[ x, vy, z]

\/100x2 + 9x2 y2 + 25 72
{(2t, 4t, 3t?}

V[t]:={Cos[t], Sin[2t], 1+Sin[3t]};
Sqrt [DLvI[t], t].D[v[t], t]1]

J4Cos[2t12+9Cos (3112 +Sin[t ]2
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integrand[t_]:= absF[x,y,z]* Evaluate[Sqrt[Dv[t],t].D{v[t],t]]] /.{x->v[t][[1]],
y->v[t][[2]], z->v[t][[3]]};
i ntegrand[t]

\J4Cos[2t12+9C0s (3112 +Sin[t]2 ~/100Cos[t]%+9Cos[t]2Sin[2t]2+25 (1+Sin[3t])>

integrand[t]/.t->u

\J4Cos[2u]?+9Cos [3ui2 +Sin[ul2 /100 Cos[u]?+9 Cos[u]2Sin[2u]?+25 (1+Sin[3u])?
(* Integrate[Evaluate[integrand[t]/.t->u],{u,0,2}] *)

NI nt egrat e[ Eval uate[integrand[t]/.t->u],{u,0,2 Pi}]

138. 451

3 Allgemeine Losungen wichtiger Differentialgleichungen mit der
Maschine

a) y'()+ yKx)=f(x)

Renmove["d obal ™ %" ];

solvl =DSolve[y' [X] +a y[X] =f [X], ¥, XI;
Ufx_1:=y /. solvl[[1l]];

a= (U[XI[x] //InputForm [[111[[2110[2]110[211[[2]1;
VIX_]:=U[X][X] /. a»t;

Print ["y(x) =", VIX]I;

Print[" =", v[x]//Sinmplifyl;

viw] // Sinplify

X
y(X) = e**C[1] +e’X0‘J et “f [t] dt
1

= eX@ (Cm +Jetaf [t] dlt)
1

e Ve (C[l] +J e “f [t] dlt)
1
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b) y"(x)+ y'(x)+ yKx)=Ff(x)

Renove["d obal " %" 1;

solv2 =DSolve[y'" [X] +ay' [X]+BY[x] =f[x], y, x][[1]];
ufx_1:=y /. solv2[[1]];
a=ulxI[[2110[311[[211[211@[11];
b=ulxI[[2110[411012110[2110[211;

VIX_1:=U[X][X] /. {a>»t, bt}

Print ["y(x) =", VIX]I;

Print[" ", V[x] //Sinmplify];

viw] // Sinplify

y(X) = ez X (-o-VoZ4E) C[1] + ez X (-oroZ45) C[2] +

e%x (a5 J-x ot ar gt (-a-VoZ-45) ¢ it at e%x (caZTF) in ot argt (-a/aZ-45 ) ¢ [t] at
1 VaZ -4

1 Vo2 -4

1 1
o x (aaZan) [C[H L VT ) +exmf ez' VP 4B) ft] o +JX ezt (oVof 48 ) f [t t]
1 1

Vo2 -43 ) Vo2 -4

e"ll w (a+/o2-4 5 )

W it (aNEAE W bt (e
[C[l]wwqumewmf e | Jf 0t dlnf e | ]
1

- dt
VoZ -4

1 o2 -473
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c) Wahl von Parametern =2, =-1, C[1]=1, C[2] =1, f(x) = cos(x), Plot

M aschinenldsung

Renove["d obal " %" 1;

solv2 =DSolvel[y'' [X] +ay' [X] +BY[x] =1 [x], Yy, X]1[[11];

ufx_1:=y /. solv2[[1]];

a=ulx1[[2110[311[[211[[211[[211;

b=u[x][[21T004110[2]11[[211[[2]1;

VIX_1:=U[X][X] /. {a>»t, bt}

S[U_1:=VI[X] /. {X>»u, a=»2, B-»-1, C[l]-1, C[2]-1, f[t]>Cos[t]};

Print ["y(x) = s[x]//N//Sinplify];
Print["y(0) = s[0] // N];
Print["y' (0) =", (D[s[m], m /. m->0) // NJ;

Plot [s[m], {m O, Pi}, AspectRatio-1];
Y (X) = 2.24228 e 241421x . 0, 876817 ¢ 414214X _ 0. 25 Cos [x] + 0. 25 Si n[x]

2. 86909

<
©
I

y' (0) = -4.80015

Direkter Plot der exakten L dsung mit Ausgabe der Funktion

Renove[ "d obal " *"];
solv = Flatten[DSol ve[{y"''[x]+2 y' [X]-1 y[X] ==
Cos|[ x], y[ 0] ==2. 86909, y' [ 0] ==-4. 80015},vy, x]1];

y = yl.solv;
Print["y(x) =",Sinplify[y[x]]];
Print["y(0) =", y[0], " y' (0) =", (Dy[x],x] /. x->0) //N;

Plot[y[Xx],{x, 0, Pi}, Aspect Rati 0-1] ;
Plot[y[x],{x,0,4 Pi}, Aspect Rati 0-1];

y(x) = 0.876812 el 1V2)x | 2 24228 ¢ (1V2)x _ 0. 25 Cos [x] + 0. 25 Si n[X]

<
°
1

2.86909 y' (0) - -4.80015
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2.5¢

Direkter Plot der numerischen L ésung

Renove[ "d obal " *"];

sol uti on=NDSol ve[{y''[x]+2 y'[x]-1 y[X] =

Cos[ x], y[ 0] ==2. 86909, y' [ 0] ==- 4. 80015},vy,{x,0,4 Pi}];
Plot[y[x]/. solution,{x,0,Pi}, Aspect Rati 0-1];
Plot[y[x]/. solution,{x,0,4 Pi}, Aspect Rati 0-1];
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2.5¢

2.

10

12
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d) Direkter Plot der exakten Losung einer anderen D'GI.

M aschinenldsung

Renove[ "d obal " *"];

solv = Flatten[DSol ve[{y''[x] + y'[Xx] - y[x] =Cos[x+1], y[0]==1, y'[0]==0},y,x]];

y = vyl.solv;
Print["y(x) =",Sinplify[y[x]]];
Print["Nunerisch y(x) =",Simplify[y[x]]//N;

Plot[y[x],{x,0,Pi}, Aspect Rati 0-1];

y(X) =
-1—10@%(1*@* (-5+/5 -5e’5x /5 /5 x_2C0os[1] -2 * Cos[1] +4ez (1Y) X Cos[1+x] +Sin[l] -

V5 Sin[l]+e5%Sin[1] ++/5 e/5XSin[l] -2ez 15X sinr+x])

Nunerisch y (x) = -0.12. 718281 61803x
(-4.88465 - 5. 59362 2. 71828% 23607x , 4. 2, 71828% 61803X Cos (1. +x] - 2. 2.71828%61803x gin[1. +x])

4

3.5¢

2.5¢
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pl=Plot[y[Xx],{x,0,Pi}, Aspect Rati 0-1];

4

3.5¢

Handlésung

sol v=Sol ve[ A"2+a- 1==0, {A}]1[[1]];
| oesl=x /. solv;
| oesl// TeXForm

\frac{1}{2} \left(-1-\sqgrt{5}\right)
sol v=Sol ve[ A*2+a-1==0, {}1[[ 2]];

| oes2=x /. solv;
| oes2// TeXForm

\frac{1}{2} \left(-1+\sqrt{5}\right)

Renove[ x, y, c1, c2]

solv = Flatten[DSol ve[y''[x] + y'[x] - y[x]==0,y,x]];

y = yl/.solv;
ylx]

1
-5+

e(’}f’@)xcm vel® @)Xcm

Cos[ x+1]// Tri gExpand

Cos[1] Cos[x] -Sin[l] Sin[x]

sol v3=Fl atten[ Si npli fy[ Sol ve[{-2 r+s==Cos[ 1],

Ay

[r> & (-2Cos(1) +Sin[1]), S%%

r=r /.solv3[[1]]; s=s /.solv3[[2]]

1

& (Cos[1] +2Sin[1])

-r-2s==-Sin[1]},{r,s}11]

(Cos[1] +2Sin[1])}
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Renove[y];

ylx_,cl_,c2_]:=cl1 EM(1/2(-1-Sgrt[5])x)+c2 EN(1/2(-1+Sqrt[5])x)+ r Cos[x]+ s
Sin[x];

y[x,c1,c2]//Sinplify

= (5ez (18X (c1+c2eV5%) ~2Cos[1+x] +Sin[l+x])
y[x, cl, c2]

clez (V5] %, c2e7 (’1*£)X+%Cos[x} (-2Cos[1] +Sin[l]) + = (Cos[1] +2Sin[1]) Sin[x]

I

Dy[x,cl,c2],x]//Sinmplify

% (2Cos[l+x]+e 2 (1V5)% (L5 ((14++/E)cl- (-1++/5)c2e/%) +d4e? (V5] xsin[1+x]))

y[ 0, c1, c2]

cl+c2+é (-2Cos[1l]+Sin[l1])

(Sinplify[Dly[x,cl,c2],x]]/.x->0)

% (-5 ((1++/5)cl-(-1++/5)c2)«2Cos[1] +4Sin[l])

sol v=Fl att en[ Sol ve[ Eval uate[ {y[ 0, c1, c2] ==1, (D{y[x,cl,c2],x]/.x->0)==0}],{cl,c2} ]]
{cla% (5-+/5 +2Cos[1] -Sin[1] +/5 Sin[1]),

5+545 +2+/5 Cos[1] -5Sin[1] -+/5 Sin[1]
c2 - }
10+/5

cl=cl/.sol v[[1]]//Sinplify

1

1o (5-V5 +2Cos (1] + (-1++/5)Sin[1])

c2=c2/.sol v[[2]]//Sinplify

% (5++/5 +2Cos[1] - (1++/5) Sin[1])
y[x, cl, c2]
1 1 1

£ Cos[x] (-2C0s[1] +Sin[l]) + 55 eZ [1V5)* (545 +2Cos 1] + (-1++/5) Sin[1]) +
%e%('l*ﬁ)x (5++/5 +2Cos[1] - (1++/5) Sin[1]) +% (Cos[1] +2Sin[1]) Sin[x]

y[x,cl,¢c2]//Sinplify

% (2Cos[x] (-2Cos[1] +Sin[l]) +e ¢ (2V5)X (5 /5 +2Cos[1] + (-1++/5) Sin[l])+

ez (145 x (5++/5 +2Cos[1] - (1++/5) Sin[1]) +2 (Cos[1] +2Sin[1]) Sin[x])

yl[x,cl,c2]//N/Sinplify

0. 488465 ¢ 1:61803x , 0 559362 0 618034X _ 0 0478267 Cos [x] +0. 444649 Si n[x]
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p2 = Plot[y[x,c1,c2],{x,0,Pi}, Aspect Rati 0-1];

4

3.5¢

0.5 1 1.5 2 2.5 3

Show{ p1, p2] ;

4+

2.5¢
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Removel x, y] ;

solv = Flatten[DSol ve[{y"' '[x] + y'[Xx] - y[x] ==Cos[x+1], y[0]==1, y'[0]==0},y,x]];
y = vyl.solv;

Print["y(x) =", Simplify[y[x]]];

Print["Numerisch y(x) =",Simplify[y[x]]//N;

Plot[y[x],{x,0,Pi}, Aspect Rati 0-1];

y(x) =

7%@;*%(1*5)* (—5+\/——5®\/gx—\/§e\/§x—2COS[l}—ZQEXCOS[l}+4e’}(1*\/§)XCOS[1+X]+Sin[1]—

V5 Sin[l]+e5*Sin[1] ++/5 e/5*Sin[l] -2e7 L5 )x sin[1+x])

Nureri sch y (x) = -0.12.718281 61803x
(-4.88465 - 5. 59362 2. 718282 23607 , 4 2 718281 61893X Cps 1. +x] - 2. 2.71828%61803x gi 1. +x])

4

3.5¢

O.‘5 1 1.‘5 2 2.‘5 3
yIx]//Sinplify//N

-0.12.7182871-61803x (_4 88465 - 5. 59362 2. 718282 23607x
4. 2.71828%51803x o5 1. +x] - 2. 2.71828%-61803x gjn1, 4 x])



