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Losungen

Renmove[ "d obal " *"]

f[x_]:=4x"4+5x"5- 6X"6+X"0- 2/ X2

fx]

1—%+4x4+5x5—6x6
X

Integrate[f[x], x]+c

4 x5 . 5 x5 B 6 x’
5 6 7

C+—+X+
X

N[ %4

C+ 27 +X +0.8x%+0.833333x5-0.857143 x’

Integrate[f[x],{x, 1, 2}]

2209
-0

N[ %4
-31.5571
i
Integrate[f[x],{x,-1,1}]

Integrate::idiv : Integral of 17)(2—2+4><4+5><576x6 does not converge on {-1, 1}. Mehr ...

1
J (1_%+4x4+5x5_6x6)d1x
-1 X
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D[ Eval uate[Integrate[f[x],{x,0,t}]],t]

Integrate::idiv : Integral of 17X2—2+4><“+5><576x6 does not converge on {0, t}. Mehr ...
2 4 5 6
1—t—2+4t +5t°> -6t

f{x_]:=1/Sin[x/3-3]"2

f[x]

Integrate[f[x], x]+c
X
c+30Cot[3- 3]

N[ %4
c +3. Cot [3. -0.333333x]

Integrate[f[x],{x, 2,t}]

3(-Cot[L]+Cot[3-LT)

-2+t '

(-2+t) If[Re[t] <9 |[Imt] £0,

2

(7-(-2+t)x)] , {x, 0, 1}, Assunptions »Im[t] =0&&Re[t] >9]]

Integrate[Csc[%

Assum ng[t e Real s, Integrate[f [x], {X, 2, t}]]

1f[2<t =<9, 3Cot[L]+300t[3- L],

Integrate[Csc[ng]z, {X, 2, t}, Assunptions >t <2 ||t >9]]

Integrate[f[x],{x, 2,t}, GenerateConditions-Fal se]

| +300t [3- L]

-3 Cot | :

w|~

D[ Eval uate[ I ntegrate[f[x], {X, 2,t}, Generat eCondi ti ons-»Fal se]],t]

I nt egrat e[ Eval uat e[ Eval uat e[ Of Eval uate[ I ntegrate[f[x], {x, 2,t}, Generat eCondi ti ons-»
Fal se]],t]]1].,{t, 1, u}, GenerateConditions-Fal se]

8

-3 0ot [ 4

] +300t [3- 5]
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fIx_]:=1/(x(x+2) (x-2))
f[x]

1
(-2 +X) X (2 +X)

Apart[f[x]]
1 1 1

+

8 (-2 +X) 4 X 8 (2 +Xx)

Integrate[f[x], x]+c

Log[x] , 1 Log[-4 +x?]

C-—72 8

Integrate[f[x],{x, 3,5}]

1 189
[ 125 ]

g Log
N[ %
0. 0516792

Integrate[f[x],{x,3,Infinity}]

]

1
g Log|

ul| ©

N[ %4
0.0734733

fIx_]:=7 Log[Xx]-(E*X-E (-x))/E*(3x%)
f[x]

—e 3% (~e™ +e*) +7Log[x]

Integrate[f[x],{x,1, E]

1 1 2 -4e 2e
vy 28+F—g—e +2e
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N[ %4
6. 93908

f[x_]:=x Log[x]"2+x

f[x]

X +x Log[x]?

Integrate[f[x], x]+c

2
3xT 1o Log[x] V. Log[x]?

Crg 32 2

N[ %4
c+0.75x2-0.5x%x?Log[x] +0.5x2 Log[x]?

Integrate[f[x],{x,t,2t}]

%—tz(9478Log[2}2——4L0g[4}472Log[t] (-3 +Log[256] +3Log[t]))

N[ A4
0.25t2 (7.29845 + 2. Log[t] (2.54518 +3. Log[t]))

Renove[ "d obal ™ *"]

f[x_]:=Sin[x]; x0=2 Pi; n=8;
Series[f[x],{x, x0, n}]

1

1 1 5 (x-2m)7
6

120 (X271 5040

(X-27) - = (x-2m)%+ +O[x -2 71]°

fIx_]:=Sin[2x]; Series[f[x],{x,x0,n}]

(X—ZH)S—L (x-2m)7 +0[x -2m]°

3
(X =2 7m)° + 315

2(X—27T)—i

3 15
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N[ %4

2. (x - 6.28319) - 1. 33333 (x - 6.28319)3 ¢
0. 266667 (x - 6.28319)5 - 0. 0253968 (x - 6. 28319)7 + O[x - 6. 28319]°

f[x_]:=Cos[x"2] +Er(-x"2); x0=0; n=8§;
Series[f[x],{x, x0,n}]
x6  x8

2 9
2-Xx —?+ﬁ+0[x]
N[ %4

2. - (x+0.)2-0.166667 (x +0.)%+0.0833333 (x +0.)%+0[x+0.]°

Integrate[ Normal [ Series[f[x],{x,x0,n}]],{x,-2,2}]

1144
189

N[ %4
6. 05291
n=100; I ntegrate[ Normal [ Series[f[x], {x,x0,n}]],{X,-2,2}]

95517222254963855091923543488942132977874204428074748868171863341048024/
35546771741509629643290406777212549782492184005430027166664466650390625

N[ %4
2. 68709

NI ntegrate[f[Xx],{X, -2, 2}]

2.68709

d

Konver genzr adi us von e* und von cos (x) i st unendlich

(wegen den Fakul t & eni mNenner, fol gt aus der Fornel fir den Konvergenzradi us). Wrd
auch f ir x2 u. s. wiiber nommen.

Renove[ "d obal ™ *"]
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flx_,y_]:=Sin[x y]+Sin[x];
fI{x_y_31:=f[x y];

Plot3D[f[x,y],{x,0,Pi},{y,-Pi, Pi}];

ContourPlot[f[x,y],{x,0,Pi},{y,-Pi,Pi}];

3t

N

1.5 2 2.5 3

o
©
)]
-

grad[f_,x_,y_]:={(DOf,x],Df,yl};
grad[f[x,y], x,y]

{Cos[x] +yCos[xy], xCos[xy]}
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Rand

Sol ve[ Eval uate[ grad[ f[x, y], x,y] =={0,0}], {x, y}]

Sol ve::incnst : Inconsistent or redundant transcendental

equation. After reduction, the bad equation is -ArcCos[Cos[x]] == 0. Mehr ...
Sol ve::incnst : Inconsistent or redundant transcendental

equation. After reduction, the bad equation is ArcCos[Cos[xy]] == 0. Mehr ...
Solve::ifun : Inverse functions are being used by Solve, so sone

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

Sol ve: :svars : Equations may not give solutions for all “solve" variables. Mehr ...
7T b
{{ty->-1, x>0}, {y>1, x»fi}, fy-1, x»f}}

NSol ve[ Eval uat e[ grad[ f[x, y], X, y] =={0, 0}], {x, y}]

Sol ve::incnst : Inconsistent or redundant transcendental

equation. After reduction, the bad equation is -ArcCos[Cos[x]] == O. Mehr ...
Sol ve::incnst : Inconsistent or redundant transcendental

equation. After reduction, the bad equation is ArcCos[Cos[xy]] == O. Mehr ...
Solve::ifun : Inverse functions are being used by Solve, so sone

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

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

({y>1., x> -1.5708}, {y >1., x »1.5708}}

Fi ndRoot [ Eval uat e[ grad[ f[x, y], X, y] =={0, 0}], {x, Pi /2},{y, 0}]
(X>0., y->-1.}

f[0,-1]

0

Fi ndRoot [ Eval uat e[ grad[ f[x, y], x, y] =={0, 0}],{x, Pi/ 2},{y, 0. 5}]
(X >1.5708, y > 1. }

fIPi/2,1]

2

Fi ndRoot [ Eval uat e[ grad[ f[x, y], X, y] =={0, 0}],{x, Pi / 2}, {y, 3}]
(X »1.5708, y > 3. }

fIPi/2,3]

0

Eval uate[ (D f[ X, y],y] ==0)/.x->0]

True

Alles Lsungen
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Eval uate[ (D[ f[x, y],y] ==0)/. x->Pi ]
nCos[ny] =0

Sol ve[ Eval uate[ (D[ f[x, y],y]==0)/.x->Pi], {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 ...

1 1
y--3h y=31
Eval uate[ (D[ f[ X, y],x]==0)/.y->-Pi]
Cos[x] -nCos[nx] =0

Sol ve[ Eval uate[ (D[ f[x, y], x]==0)/.y->Pi], {x}]

Sol ve::tdep : The equations appear to involve the
variables to be solved for in an essentially non-al gebraic way. Mehr ...

Sol ve[Cos [x] -nCos[nix] =0, {x}]

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->-Pi], {x, 0}]

Fi ndRoot: :jsing :
Encountered a singular Jacobian at the point {x} = {0.}. Try perturbing the initial point(s). Mehr ...

{x->0.}

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->-Pi], {x, 0.1}]

{x - 0. 405515}

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->-Pi], {x, 1}]

{X - 5.57793}

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->-Pi], {x, 1. 1}]

(X > 1. 50651}

Fi ndRoot [ Eval uate[ (D[ f[ X, y], x]==0)/.y->-Pi], {x, 2}]

(X - -1. 50651}

Fi ndRoot [ Eval uate[ (D[ f[ X, y], x]==0)/.y->-Pi], {x, 2.1}]

{x > 3.40044}
Eval uate[ (D f[x, y], x]==0)/.y->Pi]
Cos [x] + mCoS [T X] ==

Fi ndRoot [ Eval uate[ (D[ f[x, y], x]==0)/.y->Pi ], {x, 0}]

Fi ndRoot: :jsing :
Encountered a singul ar Jacobian at the point {x} = {0.}. Try perturbing the initial point(s). Mehr ...

{x->0.}

Fi ndRoot [ Eval uate[ (D[ f[ x, y],x]==0)/.y->Pi ], {x, 0.05}]

(X > 2.42298)



TEMZ_Ana_06_07.nb

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->Pi ], {x, 0. 1}]

(x > 1.49203)

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->Pi ], {x, 1}]

(X > -2.42298)

Fi ndRoot [ Eval uate[ (D[ f[ X, y],x]==0)/.y->Pi ], {x, 0. 5}]

{X - 0.58547}

Fi ndRoot [ Eval uate[ (D[ f[ x, y],x]==0)/.y->Pi ], {X, 2}]

(X > 3.59249)

Fi ndRoot [ Eval uate[ (D[ f[x, y],x]==0)/.y->Pi ], {x, 2. 1}]

(X > 2.42298)

grad[f[x,y],x,y].{1,2} 1/ Nornf{1,2}]/.{x->1,y->1}
4 Cos[1]
\/5
N[ %
0. 966522

ArcTan[ %

0.768376

% Degr ee

44,0247

gl x_, y_]:=y"2-x
Sol ve[ Eval uate[{grad[f[x,y],X,y]== Xx grad[g[ X, VY], X,y],9[x,y]==0}1,{x,y, A}]

Sol ve::tdep : The equations appear to involve the
variables to be solved for in an essentially non-al gebraic way. Mehr ...

Solve[{{Cos[x] +Y Cos[XY], XCOS[XY]} = {-A, 2Y A}, -X+y%2 =0}, {X, Y, A}]
Eval uate[{grad[f[x,y],X,y]== x grad[g[ X, y],X,y]}]/.x->y"2

{{Cos[y?] +y Cos[y®], y?Cos[y®]} = {-2, 2y }}
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10

Eval uat

efgrad[f[x,y],x,y][[2]]

== agradlg[x,y],x,yI[[2]]/.
A->-grad[f[x,y].x,yl1[[21]1]] /.x->y"2

y2 Cos[y®] =2y (-Cos[y?] -y Cos[y®])

| nput Fo

yA2* Cos

rrl %
[y~3] == 2*y*(-Cos[y"2]

- y*Cos[y"3])

t abl 1=Tabl e[ Fi ndRoot [ y*2* Cos[ y*3] == 2*y*(-Cos[y”"2]
Pi}].{k,-1,1,0.0125}]//Fl atten;tabl 1=Uni on[ t abl 1// Chop] ;

tabl 1//

y-0
y - 1.
y - 1.
y - 1.
y - 1.
y - 1.
y - 1.
y - 1.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 2.
y - 3.

y - -3.
y - -3.
y - -2.
y - -2.
y - -2.
y - -2.
y - -2.
y > -2.
y > -2.
y > -2.
y > -2.
y - -2.
y - -1.
y - -1.
y - -1.
y - -1.
y - -1.
y - -0.
y - -0.
y - -0.

Mat ri xForm

93852
09442
9965
86363
72898
59678
40392
40392
40392
22876
22876
00558
63135
63135
11101
11101
11101
634007
634007
634007

18504
18504
18504
18504
72169
96582
96582
21938
21938
43266
43266
57288
57288
73715
87038
87038
98174
98174
98174
10912

- y*CDS[yAS]),{y, k
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t abl 2=Uni on[ Round[ 100000

Tabl e[ {u=y/.tabl 1[[k]], u"2}, {k, 1, Lengt h[tabl 1]1}]]/100000]//N;
t abl 3=Map[ Reverse, tabl 2] ;

tabl4 = Select[tabl 3,#[[1]]<=Pi & ; tabl 4//MatrixForm

2.6613 -1.63135
.23435 -1.11101
.40196 -0.63401
0.

.40431 1.18504
. 9642  1.72169

Extrema

. 6613 -1.63135
. 23435 -1.11101
.40196 -0.63401
0.

.40431 1.18504
.9642 1.72169

Funktionswerte in den Extrema

Map[ f, tabl 4] // Matri xForm

1. 39405

-0. 0362476
0. 139126
0.

1.98182
-0.748048

Renmove[ "d obal " *"]

k=1;
flo_, h_,exp_]:=1/(1/g+1/ h+k 10~(exp)/ (g+h)); f[g, h, exp]

1 10€XP
h

Ly
9

fehler[g_, h_, exp_, ag_, ah_]:= Abs[D{f[g, h, exp],gl] ag + Abs[D[f[g, h, exp], h]] ah;
fehler[g, h, exp, Ag, Ah]

108xP 1 108XP

— 1 — — —
Ag Abs [ 1 Ezl (i:):lp 2 ] + Ah Abs [ 1 le (i:):ip 2 }
E+F+g+h> (E+F+g+h)

flg, h,exp]l/. {g->14.28, h->25.62, exp->4}
0. 00398826
fehler[g, h, exp, Ag, Ah] /. {g->14.28, h->25.62, exp->4, Ag->0. 1, ah->0. 25}

0. 0000349834
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flog,h,exp]/. {g->14.28, h->25.62, exp->-4}

9. 16905
fehler[g, h, exp, Ag, ah]/. {g->14.28, h->25.62, exp->-4, Ag->0. 1, ah->0. 25}
0. 0732506

k=0;
flg_, h_,exp_]:=1/(1/g+1/ h+k 10"(exp)/ (g+h));

flg, h, exp]l/. {g->14.28, h->25.62, exp->-4}

9. 16926

fehler[g, h, exp, ag, Ah] /. {g->14.28, h->25.62, exp->-4, ag->0. 1, ah->0. 25}

0. 0732521

Anders
h[x_,y_]:=1/(1/ x+1/ y+10"(-4)/ (x+y))

Fehler= Abs[ D h[x,y],x]] 0.1+Abs[D h[x,y],y]] 0.25

1 1 1 1
~ X2 T 10000 (xev 2 ~VvZ T 10000 (xev 2
0.1 AbS[ X 10000 (x+y) 5 } +0.25 AbS[ y 10000 (x+y) 5 }
(£+L1 4 oo 1,1, 1 )
X y 10000 (x+y) X y 10000 (x+y)

Fehl er= Abs[D h[x,y],x]] 0.1+Abs[D h[x,y],y]] 0.25 /.{x->14.28,y->25.62}
0. 0732506

h[ x,y]/.{x->14. 28, y->25. 62}

9. 16905
h[x_,y_]:=1/ (1/ x+1/ y+107(4) ] (x+y))

Fehler= Abs[ D h[x,y],x]] 0.1+Abs[D h[x,y],y]] 0.25

_ 1 _ 10000 _ 1 _ 10000
0.1Abs[— 2 VT 1,0 25abs | Y VT ]
1 1 10000 1 1 10000
(x + y * X+y ) (x * y * X+Y )

Fehl er= Abs[ D h[x,y],x]] O.1+Abs[D{h[x,y],y]] 0.25 /.{x->14.28,y->25.62}
0. 0000349834

h[ x,y]/.{x->14. 28, y->25. 62}

0. 00398826

Renmove[ "d obal " *"]
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a
flx_,a_,b_,c_,f_]:=(a x*2+b x+c)/ (x"2+f)-2;
Sol ve[{f[x,a, b,c,f]==f[-x,a,b,c,f]},{b}]
{{b-0}}
Sol ve[{f[x,a,0,c,f]==f[-%,a,0,¢,f],f[0,a,0,c,f]==1,f[1,a,0,c,f]==3/2},{a, c, f}]
Sol ve: :svars : Equations may not give solutions for all "solve" variables. Mehr ...
fHas Ll cosry
2 2’
fix,7/2+/2,0,3f,f]//Sinmplify
3x2+f (2+x?)

2 (f +x2)
Limt[f[x,7/2+f/2,0,3f,f],x->Infinity] ==
3+f

5— =
flx,7/2+1/2,0,3 1,1]

3 +4x?
e e
D f[x,7/2+1/2,0,3 1,1],X]
8Xx  2x (3+4x?)
1+x2 (1+x2)?
(O f[x,7/2+1/2,0,3 1,1],x]/.x->1)==1/2
True
b
Integrate[f[x,7/2+1/2,0,3 1,1],{x, -2, 2}]
8-2ArcTan[2]
N[ %4
5. 7857
Cc

Integrate[Pi (f[2,7/2+1/2,0,3 1,1]"72-f[x,7/2+1/2,0,3 1,1]"2),{x,-2,2}]

86
~ 55 +7ArcTan[2]
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14

N[ %4
13. 5404



