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Losungen Modulprifung Analysis E+M
07

1E+M

In[1]:

Renove[ "d obal ™" *"]

In[2]:= v[t_]:= {Cos[t],Sin[t],t};
wt_]:={Cos[t],Sin[t],t+(t/10)"2};

In[4]:= pl = ParanetricPlot3Dv[t],{t,0,4Pi}, D splayFunction->ldentity];

p2 = ParanetricPlot3D[wWt],{t, 0, 4Pi}, Di spl ayFunction->ldentity];
Show p2, p1, Di spl ayFuncti on- >$Di spl ayFuncti on];

o
10

5

<
0 %
/4 8
b

In[7]:= D{v[t],t]/.t->0
ut[7]= {0, 1, 1}

In(8]:= DIwWt],t]/.t->0
aut[8]= {0, 1, 1}
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In[9]:= ArcCos[D{v[t],t].D{wt],t]/Norm{D{v[t],t]]/Norn{D{wt],t]]]/.t->0
ait[9]= O
Cc
In[10]:= D{V[t],t]/.t->4Pi
auit[101= {0, 1, 1}
In[11]:= D{wWt],t]/.t->4Pi
ait[11]= {0, 1, 1+22—g}
In[12]:= N[ %
Qut[12]= {0., 1., 1.25133}
In[13]:= ArcCos[D{v[t],t].D{wt],t]/Norn{D{v[t],t]]/Norm{D[w[t],t]]]/.t->4Pi
2+ 22
Qut[13]= ArcCos| 25 ]
2 (14 L+ 22)7)
In[14]:= N[ %
Qut[14]= 0.111175
In[15]:= % Degree
Qut[15]= 6. 36985
d
In[16]:= lenl = Integrate[Evaluate[Sqrt[Dv[t],t].D{v[t],t]]].{t,0,4Pi}]
Qut[16]= 4+/2 n
In[17]:= N[ %
Qut[17]= 17.7715
In[18]:= len2 = Integrate[ Evaluate[ Sqrt[DIwt],t].DIwt],t]]],{t,0,4Pi}]
out[18] = % (47‘(\/2 (625 +50 1+ 2 712) +50
(42 (62550 7+ 272) - 25 |\/Z + ArcSi nh[1]+Log[25+2ﬂ+\/2 (:255+50mh2> U)]
In[19]:= N[ %
Qut[19]= 18.9308
In[20]:= Nintegrate[Evaluate[Sgrt[DIwft],t].DIwt],t]]],{t,0,4Pi}]

Qut [ 20] =

18. 9308
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e
In[21]:= Integrate[ Evaluate[D{v[t],t].D[wWt],t] * Sgrt[Dv[t],t].Dv[t],t]]],{t,0,4Pi}]
5 2
Qut[21] = sx/fm‘“/i
25
In[22]:= N %
Qut[22]= 37.7763
In[23]:= Nintegrate[Evaluate[Dv[t],t].DIwt],t] * Sqrt[D[v[t],t].Dv[t],t]]1],{t,O,4Pi}]
Qut[23]= 37.7763
2E+M
In[24] := Renove["d obal " *"];
a
In[25]:= f[x_,y_]:= Sin[x+y] + Cos[x-y]
In[26]:= D[f[x,y],x] ==
Qut[26]= Cos[x+y]-Sinx-y]=0
In[27]:= Df[x,y],y] ==
Qut[27]= Cos[x+y]+Sin[x-y] =0
In[28]:= Solve[Evaluate[{D[f[x,y],x] == 0, Df[x,y],y] == 0}],{x,y}]
Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...
3 3 3 s s s s 3
Qut[ 28] = {{ye—T, Xe—T}, {ye—T, Xez}, {ye—z, Xe—z}, {ye—z, XeT},
Yol xs -3ty s D ox s Dy, fy s 35 x s -2,y s 31 x5 30
4’ 4 7 4’ 4 4’ 47 4" 4
In[29]:= N[ 94
Qut[29]= {{y - -2.35619, x - -2.35619}, {y - -2.35619, x »0.785398},
{y - -0.785398, x - -0.785398}, {y - -0.785398, x » 2.35619},
{y - 0.785398, x - -2.35619}, {y - 0.785398, x - 0.785398},
{y - 2.35619, x -» -0.785398}, {y - 2.35619, x »2.35619}}
b
In[30]:= f[x,y] //TrigFactor
Qut[30]= (Cos[x] +Sin[x]) (Cos[y] +Sin[y])
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In[31]:= Sin[x+Pi /4] Sqrt[2]//TrigFactor //Sinplify
Qut[31]= Cos[Xx] +Sin[x]
In[32]:= (Sin[x+Pi/4] Sqgrt[2])(Sin[y+Pi/4] Sqrt[2])//TrigFactor //Sinplify

Qut[32]= (Cos[x] +Sin[x]) (Cos[y] +Sin[y])

In[33]:= ( (Sin[x+Pi/4] Sgrt[2])(Sin[y+Pi/4] Sqrt[2])//TrigFactor //Sinplify ) ==
f[x,y] //TrigFactor )

Qut[33]= True

C
In[34]:= ContourPlot[f[x,y],{x,-Pi,Pi},{y,-Pi,Pi}];

1@

-2 -1 0 1 2 3

In[35]:= Plot3D[f[x,y],{x,-Pi,Pi},{y,-Pi,Pi}];

=%,
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In[36]:= pl= Plot3D[Sin[x+Pi/4] 2 Sin[y+Pi/4],{x,-Pi,Pi},{y,-Pi,Pi}];

(* Maximummt Differentialrechnung? *)

In[37]:=

In[38]:= D[ Sin[x+Pi/4] 2 Sin[y+Pi/ 4], X]

Qut [ 38] = 2Cos[§+x]5in[%+y}
In[39]:= Sol ve[Evaluate[{D[ Sin[x+Pi/4] 2 Sin[y+Pi/4],x]==0, D Sin[x+Pi/4] 2
Sin[y+Pi/4],y]==0}],{x, y}]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

3 3 3
Qut[39] = Hy%*Tﬂ' X ===} {Vﬁ*Tn’ X%%}’ {y%*% Xo-gh Yo7
{ya%, Xe—i—n}, {yez, Xa%}, {y 2 X%—%} {y 34—7( X 34—7(}}

In[40]:= h[x_,y_]:= Sin[x+y]-Cos[x-Yy];
Plot3D[ h[x,y],{x,-Pi,Pi},{y,-Pi,Pi}];

\\\\‘\v',"
R
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In[42]:= Plot3D[ h[x,y],{x,-Pi,Pi},{y,-Pi,Pi}, PlotRange->{-10,0}];

I n[43] :

grad2[v_]:={D[v,x],D{v,y]};
grad2[f[x,y]]

Qut[44]= {Cos[x+y]-Sin[x-y], Cos[x+y] +Sin[x-y]}
In[45]:= grad2[ h[x,y]]

Qut[45]= {Cos[x+Yy] +Sin[x-y], Cos[x+y] -Sin[x-y]}
In[46] : = ?Reduce

Reduce[expr, vars] reduces the statenment expr by sol ving equations or inequalities for vars
and elimnating quantifiers. Reduce[expr, vars, dom] does the reduction over
the domai n dom Conmon choices of domare Reals, Integers and Conpl exes. Mehr...

In[47]:= Reduce[ Eval uate[grad2[f[x,y]] == A grad2[h[x,y]] && grad2[h[x,y]]==0],{x,y}]

Qut[47]= (C[1] | C[2]) €l ntegers &&

1 1
((x -5 (—%+27TC[1}) +nCl2] 8&Y = 5 (7§+2n(:[1]) w(:[z]) N
1 x 1«
(x =5 (5 +27C[1]) +nC[2] 8y = 5 (5 +27C[1]) -nC[2]] ||
1 1
(x -5 (7§+2nq1]) + 5 (1+27C[2]) &

1 T 1
y=5 (-5 +2nCll))+ 5 (-n—an[Z])) Il

[EnY

=

> 2 +2nC[1]) +% <77r72nC[21)))

1
(x =5 (5 +2nCl1]) 5

5 (m+271C[2]) &&Y ==

T2
In[48]:= N %

Qut[48]= (C[1] | C[2]) elntegers&& ((x = 0.5 (-1.5708 + 6. 28319 C[1]) + 3. 14159 C[2] &&

y =0.5 (-1.5708 + 6. 28319 C[1]) - 3. 14159 C[2]) | |

(X = 0.5 (1. 5708 + 6. 28319 C[1]) + 3. 14159 C[2] &&
y = 0.5 (1.5708 + 6. 28319 C[1]) - 3. 14159 C[2]) | |

(X =0.5 (-1.5708 + 6. 28319 C[1]) + 0.5 (3. 14159 + 6. 28319 C[2]) &&
y =0.5 (-1.5708 + 6. 28319 C[1]) + 0.5 (-3. 14159 - 6. 28319 C[2])) | |

(X = 0.5 (1.5708 + 6. 28319 C[1]) + 0.5 (3. 14159 + 6. 28319 C[2]) &&
y = 0.5 (1. 5708 + 6. 28319 C[1]) + 0.5 (-3. 14159 - 6. 28319 C[2])))

In[49] : = Reduce[{grad2[f[x,y]] == A grad2[h[x,y]], grad2[h[x,y]]==0}]

Qut[49]= Sin[x-y] =0&8Cos[x+Yy] =0



VD_EuM.nb

In[50]:= Solve[{grad2[f[x,y]] == x grad2[h[x,y]], grad2[h[x,y]]==0},{x,y}]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

3 3 3
Qut[50] = {{ye—Tﬂ, Xe—T}, {ye—Tﬂ, Xe%}, {ye—
3
(oo x-S0 yo 5oxo Fh v S x5 v 38 xes 3

In[51]:= N %

Qut[51]= {{y > -2.35619, x > -2.35619}, {y - -2.35619, x - 0. 785398},
{y > -0.785398, x - -0.785398}, {y —» -0.785398, x » 2.35619},
{y »0.785398, x > -2.35619}, {y - 0.785398, x - 0. 785398},
{(y »2.35619, x > -0.785398}, {y »2.35619, x > 2. 35619}

3n 3m
|n[52]: f[T, T]

Qut[52]= O

In[53]:= Plot[f[x, x],{x,-2Pi,2Pi}];

-6 -4 -2
In[54] : = Sol ve[ h[ x, y] ==0, {y}]
Solve::ifun : Inverse functions are being used by Solve, so sone

sol utions may not be found; use Reduce for conplete solution information. Mehr ...

autsa= {{y- -] yo-gh o gl e )

In[55]:= N[ %
Qut[55]= ({{y > -2.35619}, {y - -0.785398}, {y »0.785398}, {y > 2.35619})

In[56]:= Expand[ Tri gExpand[ Si n[ x+y] ]
/ Cos[y]/Sin[x]]==Expand[ Tri gExpand[ Cos[ x-y] ]/ Cos[y]/ Si n[x]]

Qut[56]= 1+ Cot [x] Tan[y] == Cot [x] + Tan[y]
In[57]:= Sol ve[ 1+(Cot[x]-1) Tan[y] == Cot[x],{Tan[y]}]

Qit[57]= {{Tan[y] - 1}}

In[58]:= (* Alternativen *)

In[59]:= Cos[y]==

Qut[59]= Cos[y] ==
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I n[60] :

1
g
)
1l
1l

Qut [ 60]

I
g

<
i
o

0];
h[x, yI,

<= 0,
]:=1f[h[x,y]

= hi[x_,y_

In[61]:=

40] ;
ints->
Poi n

i}, Pl ot

i, Pi},

-Pi,

-Pi,Pi},{y,

1. {x,

1[x,y

30 h

= Pl ot

= p2_

In[62] :

MR TR TR ATRS
(R ZRTRT S
SRR PR TR ARRLRL 2
2 22
ZZ
2z
Zz
22
4> e e

&Z e e e
RZRLARTZARL
e e \ \
2>
V 2z
22
2R
22>
TR

e
e

.

2R

2];
1:= Show pl,p
In[63]:

e
LR
% SR
....0
.Q..~
"".A,

2
L7
X

3E+M

| 6 - = Re " b AR
4 - nmove G oba )
]'

a

n2
1= XM 2+y
flx_y_]:

In[65]:=
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In[66]:= pl = Plot3D[f[x,Yy],{x,-5,5},{y,-5,5}];

In[67]:= p2 = Plot3D[50,{x,-5,5},{y,-5,5}1];

In[68]:= Show p2, p1, Vi ewPoi nt - >{-2. 418, -1.626, 0.262}];
.5 -2.5 0 2.55
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In[69]:= Show p2, pl, Vi ewPoi nt - >{-2.245, -1.510, -1.114}];
-5

In[70]:= p3=ParanetricPlot3D{2 Cos[t],2 Sin[t],h},{t,0,2Pi },{h,0,50}];

In[71]: = Show p2, p1, p3, Vi ewPoi nt - >{-2.418, -1.626, 0.262}];
.5 -2.5 0 2.5 5

b
In[72]:= Integrate[50-f[x,y],{x,-5,5},{y,-5,5}]
Qut[72] = 10300
In[73]:= N %

Qut[73]= 3333.33
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c

In[74]:=
Qut[74] =
In[75]:=

Qut [ 75]

In[76]: =

Qut[76] =

d
In[77]:=

Qut [ 77]

In[78]:=

Qut[78] =

In[79]:=

Qut[79] =

In[80]:=

Qut [ 80]

In[81]:

Qut [ 81]

e

In[82]:

Qut [ 83]
In[84]:=
Qut[84] =

In[85]:=

Qut [ 85] =

f[x, 5]

25 + x?
len = Integrate[Evaluate[ Sqrt[1+D[ f[x, 5], x]"2]],{Xx, -5, 5}]

5 /10T + ArcS|2h[10]

N[ %4
51. 7485

Integrate[ Sqrt[1+D[ Sqrt[x],x]"*2] 2 Sqgrt[x] Pi,{x,0,t}, GenerateConditions-Fal se]

%qrp1+v1+4t+4tdl+4t)

Integrate[ Sqrt[1+D[ Sqrt[x],x]"2] 2 Sqgrt[x] Pi,{x,0, 2}]

13 71
3

N[ %4
13. 6136

Integrate[ Sqrt[1+D[ Sqrt[x],x]"2] 2 Sqgrt[x] Pi,{x,0,4}]

T (F1+17VIT)

N[ %4
36. 1769

vix_ y_lo={xy, fIx y]}s
Nornf Cross[D{v[x,y],x], D{v[x,y],y]]]

\/1+4Abs[x}2+4Abs[y}2
Sart[Cross[Dv[x,y],x],Dv[x,yl,yl].Cross[O{v[x,y],x],D{v[x,y],y]l]l
V1+4x2+4y2

Integrate[ Evaluate[ Sqrt[ Cross[D{v[Xx,y],x],Dv[x,y],y]].-Cross[Dv[x,y],x],DV[x,VY]
Y1111, {x,-5,5}]

% (20+/101 +4y2 - (1+4y?) Log[-10++/101 +4y2 | + (1 +4y?) Log[10 + /101 +4y2? |)
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In[86]:= Integrate[lntegrate[ Evaluate[ Sqrt[Cross[D{Vv[Xx,y],x],Dv[x,y],y]l].-Cross[DV[x,VY],X
],D[V[X,y],y]]]], {X1'5!5}]! {y1'5!5}]

Qut [ 86] = 1 (200x/201+1030ArcSi nh| ﬂ},
6 1101

2 ArcTan]| \/1_2%%} -515Log[-10 ++/201 | + 515 Log[10 + /201 ])

In[87]:= N[ %

Qut[87]= 773.504

In[88]:= Nintegrate[Evaluate[Sqrt[Cross[Dv[x,y]l,x],Dv[x,y]l,yl]l.Cross[DIv[x,y],x],Dv[x,y
]iy]]]]i {X1_515}1 {y1_515}]

Qut[88] = 773.504

In[89]:= Solve[h == r"2,{r}]

it[89]= {{r e—\/ﬁ}, {r%\/ﬁ}}

In[90]:= Solve[h == 2"2,{h}]

Qt[90]= {{h->4}}

4E+M

a

In[91]:= Series[Sin[x],{x, 2P, 10}]

_ 1 s, 1 s (x-2m’  (x-2m)° 1
Qut[91] = (X—Zﬂ)—g(X—ZJT) +m(x—2ﬁ) - 5040 * 362880 +O[X -2 1]
In[92]:= N[ %

Qut[92]= (x - 6.28319) - 0. 166667 (x - 6. 28319)3 + 0. 00833333 (x - 6. 28319)° -
0. 000198413 (x - 6.28319)7 +2. 75573x107°% (x - 6. 28319)° + O[x - 6. 28319]11
b
In[93]:= u[t_]:=(Series[Sin[x],{x,2Pi,10}]//Normal)/.x->1/t
In[94] := u[t]

P R L, 1y® 2re )T c2ne )’ g
anfoa= 27~ & [-27+ &) v 55 (274 £) - —5oz0— * —3ezs80 ' 1
In[95]:= N[ 94

1,3 145
Qut[95]= -6.28319-0. l66667(—6.28319+t—) +0.00833333 (—6. 28319+t—) -

1,7 6 1,° 1
0.000198413 (—6.28319+t— +2.75573x 10 (—6.28319+t—) .

12
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13

c

In[96]:= Plot[u[t],{t,0.1,4Pi-0.1}];

101

In[97]:= Plot[u[t],{t,0.09, 1}];

1tF

-0.5¢

In[98]:= Plot[{u[t],Sin[1/t]},{t,0.1,0.4}];

1t

0.5¢

d

In[99]:= u[O0. 4]

Qut[99]= 0.546435
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14

In[100]: =
Si n[ 1/ 0. 4]

Qut[100] =
0. 598472

I n[101] : =
Sin[1/0. 4] -u[ 0. 4]

Qut[101] =
0. 0520373
In[102]: =
100 (Sin[1/0.4]-u[0.4])/Sin[1/0. 4]
Qut[102] =
8. 69502
e
In[103]: =
su[x_]:=Integrate[u[t],{t,0.1,x}, Generat eCondi ti ons-»Fal se]// Expand
su[ x]
Qut[104] =
-7
0. 455678 — 3.4446§><10 .\ 0.0000322619 ~ 0.000%}9683 .\ 0.00923848 ~
X X X X
0. 0962504 . 0.646482  3.27139 . 15. 0796 ~11. 8996 x + 20. 988 Log [X]
x4 x3 x2 X
In[105]: =
N[ %4
Qut [ 105] =
-7
0. 455678 — 3.4446§><10 .\ 0.0000322619 ~ 0.000%}9683 .\ 0.00923848 ~
X X X X
0.0962504 0.646482 3.27139 . 15. 0796 ~11. 8996 x + 20. 988 Log [X]
x4 x3 X2 X
I n[106]: =
(* Ternme mit Koeffizienten absol ut grosser 0.1 *)
In[107]: =
tabl=Union[ Tabl e[ If[Abs[su[x][[n]][[2]]]>0.2,su[x][[n]],O],{n,2,11}],
{If[Abs[su[x][[1]]1]1>0.1,su[x][[1]],0]}]
Qut[107] =
{—0.455678, 0, 0'642482, - 3'22}39, 15'0796, -11. 8996 x, 20.988L0g[x]}
X X X
In[108]: =
Appl y[ Pl us, t ab1]
Qut[108] =

0. 646482  3.27139 . 15. 0796
5 -

-0. 455678 + 5
X

~11.8996 x + 20. 988 Log [X ]




VD_EuM.nb

5E+M

a

In[109]: =
Rermove[ "d obal " *"];
<<@G aphics Pl otField

In[111]: =
gl=Pl ot VectorFi el d[ {1, 16/12 x/y},{x,-2,2,0.2},{y,0.2,2,0.2}, Epil og-»
{Hue[ 1], Line[{{-2,0},{2,0}}].Line[{{0O,-2},{0,2}}]}, Aspect Rati o-Aut omati c,
Di spl ayFuncti on->ldentity];
g2=Pl ot VectorFi el d[ {1, 16/12 x/y},{x,-2,2,0.2},{y,-2,-0.2,0.2}, Epi |l og~»
{Hue[ 1] ,Line[{{-2,0},{2,0}}].,Line[{{0O,-2},{0,2}}]}, Aspect Rati o»Aut omati c,
Di spl ayFunction->ldentity];
Show{ g1, g2, Di spl ayFuncti on->$Di spl ayFunction];

\\\\\&\x;;,"'(((((((
L N N N N N N S A
AN N N N N N S e D A
SR N R N R P R
R N S SRR R N
SRR B B U SR R N G S R R R
YEE R TR TR U TR W N NG S A A R R B
PR R TR TR U W U N i A R B R
vv“““‘*>«1444111;%
%¥***““\>/‘1114**

ff?*““44>“wwvvﬁ%%¥
AAAAAIII/(»\\\“““‘
d d 4 44l € € ¢ v 5N 0 LU LU UL Yy
d 4 d 4l v vr=m >SN0 00y
VY RV VR VRO Tt N N W W W W W |
VAV RV VRV GRS . T N U U W U W N |
VAVRVRYVEV RGNS L N A AT A !
VYAV AV RV L N S N YA TR U !
PRV 2 N N R R W W
€ € € € 7 v v v oeom o EREAAAL L)



VD_EuM.nb

b
In[114]:=
Renove[ x, y];
solv = Flatten[DSol ve[{12 y'[x] - 16 x/y[x] == 0, y[0]==1},vy,X]];
y = yl.solv;
Print["y(x) =", Simplify[y[x]]];
g3=Plot[y[x],{x,-2,2}];
DSol ve: : bvnul : For sone branches of the general
sol ution, the given boundary conditions |lead to an enpty sol ution. Mehr ...
2
yoo - 1. 2%
2.4¢
2.2+
21
1.8¢
1.6+
1.4¢
1.2¢
-2 1 1 2
In[119]: =
y[x]
Qut[119] =
V3+A4xz
V3
In[120]: =

Show g1, g2, g3, Displ ayFunction->3$Di spl ayFunction];

AR W ANV NEEN A - N AN
4 U4 O\l A a - N AN
AU U W W ON A A - N NN,
AU U W W W A A - Y rY,
A U U W WD W N N a - ¢ ¢ € 4 4 44
A U U U W W W W NRE N v ¢ € € 4 4 44
EEER AR SR SR SR UR AP PG S R R R
S IR IR TR U NN e R R R R
1!!1‘1\\\\.«44441114$
%%**““‘\>4411‘4*ff

fff*““44>“‘vvvﬁ*%%
U R R N U T B AR IR R
Alllllll(rbkxx\“““
RN VRV RS & T T U U U U B B
d 4 4 4 € € ¢ ¢ v " >=5 48001 Ly
d € € € € € ¢ v v 5040400 Ly
d € € € € ¢ 7 v v m=58K 40404040
€ € € € € ¢ v vv o EmAALAAL L
PRV AV A A o N T YR R W |
€ € € € 0 vvowe oo EEREAAALLL LY
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Cc
In[121]: =
Limt[y[x]/x,x->Infinity]
Qut[121] =
2
\/3
In[122]: =
(* ===> Linear *)
6E+M
In[123]: =
Renove[ "d obal " *"];
a
In[124]: =
solvl = Flatten[DSol ve[{y''[t] + 2 y'[t]+ y[t] == 0},y,t]]
cut[124] =
{y >Function[{t}, et C[1] +ett C[2]]}
b
In[125]: =
y[t_]:=a t"2 EN(-t);
(y'"[t] +2 y' [t]+ y[t] //Sinmplify) == E*(-t)
Qut[126] =
2aet =e't
In[127]: =
Renove[ "d obal " *"];
solv2 = Flatten[DSol ve[{y''[t] +2 y'[t]+ y[t] == E*(-t)},y,t]];
y = vyl.solvz2;
y[t]
Qut [ 130] =
%e’t t2+et'C[l] +ett C[2]
Cc
In[131]: =
y[ 0]
Qut[131] =

C[1]
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In[132]: =
y'[t]/.t->0
Qut[132] =
-C[1] +C[2]
In[133]: =

(* Unendlich viele Miglichkeiten mit 2 Variablen ClL, C2 *)

In[134]: =
Renove[ "d obal " *"];
y[t_,cl_,c2_]:= EM(-t)(1/2 t"2+cl+c2 t);
Pl ot [ Eval uate[ Tabl e[y[t, c1,c1],{c1,-5,5}]],.{t.,-2,2}];

-10}

In[137]: =
(* Kurven durch Ursprung *)

In[138]: =
Sol ve[ Eval uate[{y[ O, c1,c2]==0, (D y[t,cl,c2],t]/.t->0)==0}], {cl,c2}]
Qut[138] =
{{c1-0, c2->0}}
In[139]: =
(* Eine LOsung, Eindeutikeit *)
d
In[140]: =
Renove[ " d obal “*"];
solv2 = Flatten[DSol ve[{y''[t] +2 y'[t]+ y[t] == EM(-t)},y,.t]];
y = vyl.solvz;
Sol ve[ Eval uate[ D[ y[t],t]==0], {t}]
Qut [ 143] =
[{t s1-cr21-+J1-2¢1) +¢[212}, {t »1-C2] ++/1-2Cr1] +c[2)? }}
In[144]: =
(* Unendlich viele Mglichkeiten *)
In[145]: =
%/. C1]->0
In[146]: =

(* Nuch unendlich viele Mglichkeiten *)
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I n[147] : =
%/. C2]->0

In[148]: =
(* Noch 2 Miglichkeiten *)

e
In[149]: =
y[-1] == B2
Qut [ 149] =
§+eC[1]—eC[2} ;
In[150]: =
y[0] ==
Qut [ 150] =
Cl1] =1
In[151]: =
Solve[{y[-1] == E/2,y[0] == 1},{C1],(2]}]
Qut[151] =
{{C[2] -1, C[1] »1}}
In[152]: =
z[t_]:=(y[t]/.{C1]->1,C2]->1})//Eval uate;
z[t]
Qut [ 153] =
e’t+e’tt+%e’tt2
In[154] : =
Plot[z[t],{t,-2,2}];
_‘2 1 2
0.95¢}
0.9}
In[155]: =
Il en= Nintegrate[Evaluate[Sqgrt[1+D[z[t],t]"2]],{t,-1,1}]
Qut [ 155] =

2.12024



VD_EuM.nb 20

7E+M

I n[156]: =
Renmove[ "d obal " *"];

a
In[157] : =
solv = Flatten[ DSol ve[{y" " [x] +3 y'[x] - 4 y[x] == 0, y[0]==1, y'[0]==0},y,Xx]]
Qut[157] =
{y - Function[{x}, ée‘“ (1+4e]}
In[158]: =
Sol ve[ x"2+3x- 4==0, { x}]
Qut[158] =
{{X->-4}, {Xx->1}}
In[159]: =
1 . .
ge“‘x (1+4e) //Sinplify
Qut [ 159] =
e X 4 X
5 5
b
In[160]: =

pl =Pl ot [%e"” (1+4e°), {x, -1.5, 4}];
40|
30}
20}

10
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C
In[161]: =
solv = Flatten[DSol ve[{y''[x] +3 y'[x] - 4 y[x] == 1, y[0]==1, y'[0]==0},v,x]]
Qut[ 161] =
. 1 -
{y - Function[{x}, Ze“ (1-e**+4e°)]}
In[162]: =
1
Ze-“x (1-e**+4e®*) //Sinplify
Qut[ 162] =
1 e 4x X
—Z+ y) + e
d
In[163]: =
1
p2 = Pl ot [Ze-“X (1-e**+4e°), {x, -1.5, 4}];
1 1 2 3 4
e
I n[164] : =
Show p1, p2];

40}

30

20

10+
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In[165]: =
1 1
d[x_1:= Ze"” (1-e**+4e%) —Ee"” (1+4e%%) /7 Sinplify;

d[x]
Qut[166] =

f%j (-5+e** 14
In[167]: =

p3 =Plot [d[x], {x, -1.5, 4}1;
In[168]: =

(* Anteile von E*x und E*(-x) &hnlich. *)
8E+M

a

In[169]: =

Sunf 1/ k! x~k,{k,O,Infinity}] -1-x
Qut[169] =

-1+e*-X
In[170]: =

I nt egr at e[ Eval uat e[ Sun{ 1/ k! x"k, {k, O, Infinity}] -1-x],{x,0,t}]
Qut[170] =

t t?

-1+e' -t -5
In[171]: =

1/ k! x"k
Qut[171] =

xk

kt
In[172]: =

Integrate[ 1/ k! x*k,x]//Sinplify
Qut[172] =

X1+k
k!'+kk!
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In[173]: =
(* Majorante ist Potenzreihe der e-Funktion - e”x-1-x-x"2/2 -C *)

b Diff., Indentitat

In[174]: =

(Sin[x/2]+Cos[x/2])"2 I/ Expand // TrigReduce
Qut[174] =

1+Sin[x]
In[175]: =

Cos[x] == Integrate[1-(Sin[x/2]+Cos[x/2])"2,Xx]
Qut[175] =

True
In[176]: =

(* Die ldentitéat ist aber falsch, da links eine bestimte Funktion steht, rechts
aber ein unbestimtes Integral. Richtig nur fir bestinmmes Integral mt spezieller
Wahl der Grenzen. *)

c Partielle Integration

In[177]: =

I nt egrate[ (x-n+l) E*x, x] == E*X (X-n)
Qut[177] =

True
In[178]: =

(* Die ldentitat ist aber falsch, da |links eine bestimte Funktion steht, rechts
aber ein unbestimmes Integral. Richtig nur fur bestimmes Integral nit spezieller
Wahl der Grenzen. *)

d Diff, Indentitat

In[179]: =
DlLog[(x Sart[x])]-Log[(x Sgrt[x-n])],{x,1}]//Sinplify
Qut[179] =
n
2nx-2x2
In[180]: =
Limt[1/ Evaluate[ D[ Log[ (x Sgrt[x])]-Log[(x Sqrt[x-n])],{x,1}]//Sinplify], {x ->n}]
Qut[180] =
{0}
In[181]: =
Limt[Evaluate[ 1/ D[ Log[ (x Sgrt[x])]-Log[(x Sgrt[x-n])],{x,1}]//Sinplify], {x
->n"2}]
Qut[181] =

{-2 (-1 +n) n?



VD_EuM.nb

24

e

In[182]: =
q = Sqrt[2];
sinE[x_]:=E"(x/qg) Sin[x/q];
cosE[ x_]:=Er(x/q) Cos[x/q];

In[185]: =
Integrate[lntegrate[sinEx],x], X]

Qut [ 185] =

In[186]: =
Integrate[lntegrate[cosE x], x], X]

Qut [ 186] =

In[187]: =
Integrate[lntegrate[sinE[x],x],x] == -cosE[x]

Qut[187] =
True
In[188]: =
Integrate[lntegrate[cosE[x], x],x] == sinE[Xx]

Qut[188] =
True



