VD2006_S2 B2 Loes.nb

Losungen

fIx_,y_]:= Sqrt[x"2+y"2] EM(-Sqrt[x"2+y”2]/2);
Plot3D[f[x,y],{x,-2,2},{y,-2,2}];

Plot3D[ f[x,y],{x,-2,2},{y,-2, 2}, ViewPoi nt->{3.667, 2.785,
-1. 120}, Pl ot Range- >{ 0, 1}];
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Pl ot 3D[ f[x, y] ., {x, - 20, 20}, {y, - 20, 20}, Vi ewPoi nt - >{ 3. 667, 2. 785,
-1. 120}, Pl ot Range- >{0, 1}];
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h[r_]l:=r BEM-r/2);
h{r]}, {r,0,3}, {t,0,2Pi}, ViewPoint->{3.667,

ParametricPlot3D[{r Cos[t],r Sin[t],
2.785, -1.120}, AspectRatio->1];

h{r]}, {r,0,2}, {t,0,2Pi}, AspectRatio->1];
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b
DIf[x,y],X]/.x->u
_l @”12 uz+y2 u+7ei% Y
'\/u2+y2
Plot[Eval uate[D[f[x, 0], x]/.x->u],{u,-3,3}];
1k
0.5
\ .
-3 -2 1 1 2 ——3
0.5}
-1V
Limt[Evaluate[D[f[x,0],x]/.x->u],u->0, Direction - 1]
-1
Limt[Evaluate[Df[x,0],x]/.x->u],u->0, Direction » -1]
1
Cc

Plot[h[r],{r,0,3}];

0.65

0.6

0.55

Dl hir],r]/.r->2
0

hMax=h[ 2]
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hMax=h[ 2]/ / N

0. 735759

d
<<Cal cul us" Vect or Anal ysi s~
Drop[Grad[f[x,y], Cartesian[x, Yy, z]],{3}]
{*%e"} x2+y? x+ejgx, —%e"} x2y? +e:/}gy}
Drop[Grad[f[x,y], Cartesian[x, vy, z]].{3}] /. {x->1,y->1}
L eF 1 o
{_ﬁe*ﬁﬁé , 7@7&& }
N[ %
{0. 102118, 0.102118}
e
Qoerfl =
Integrate[ Evaluate[ Sqrt [ D[ f[x, y], x]*2+D[f[x,y], x]"2+1] /. {x->x1,y->y1}],{x1,1,2},{yl
.1, 2}]

2
) dy1l dx1

2 2
JJ\/l e PITYIT x12 (-2 + /x1Z +y1?
N
1 1

2 (x1%2 +y1?)
NI ntegrate[ Eval uate[ Sqrt[ D[ f[x, y],x]*2+D[ f[x, y], x]*2+1]/.{x->x1,y->y1}],{x1, 1, 2},{y
1,1, 2}]

1. 00133

NI ntegrate[ Eval uate[ Sqrt[ D[ f[x, y], x]*2+D[ f[x, y], x]*2+1]/.{x->x1,y->y1}],{x1,0, 2}, {y
1,1, 2}]

2.00319
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w=3-1; solv=Sol ve[ (z-w)*5==6-9 |, {z}]// Conpl exExpand

{{z > Root [105661 - 310320 #1 + 416840 #12 - 338040 #1° +
183070 #1* - 68988 #1° + 18280 #1° - 3360 #17 + 410 #1% - 30 #1° + #1'° & 173,
{z > Root [105661 - 310320 #1 + 416840 #12 - 338040 #1° + 183070 #1* -
68988 #1° + 18280 #15 - 3360 #17 + 410 #18 - 30 #1° + #1'° & 47},
{z - Root [105661 - 310320 #1 + 416840 #12 - 338040 #1° + 183070 #1* -
68988 #1° + 18280 #1° - 3360 #17 + 410 #18 - 30 #1° + #1'° & 573,
{z > Root [105661 - 310320 #1 + 416840 #1? - 338040 #1° + 183070 #1* -
68988 #1° + 18280 #15 - 3360 #17 + 410 #18 - 30 #1° + #1'° & 8]},
{z > Root [105661 - 310320 #1 + 416840 #12 - 338040 #1° + 183070 #1* -
68988 #1° + 18280 #1° - 3360 #17 + 410 #18 - 30 #1° + #1'° & 97}}

solv//N

({z >1.53777 -1.673721i}, {z >1.9074+0.1824681i},
(z53.1889 -2.598851i), {z »3.78696 +0.40453 1}, {z >4.57897 - 1.314421i})

sl=z/.sol v/ /N, Map[Abs, sl]

{2.27291, 1.9161, 4.11377, 3.80851, 4.76389}

1.9074+0.182468

sol v=Sol ve[ Reduce[ (z)*5==6-9 |,{z}]/.z->z-w,{z}]

{{z>(3-1) - (-3)¥® (2-31)'%},
{(z>B-1)+ (6-91)Y%), [(z- (3-1)+ (-1)%%(6-91)'5
{(z>(3-1) - (-1)%5(6-91)¥%}, (z> (3-1)+ (-1)*% (6-91)¥%}3

sol v=Sol ve[ Reduce[ (z)"5==6-9 |,{z}]/.z->z-w, {z}];
sl=z/.sol v/ /N, Map[Abs, sl]

{2.27291, 4.76389, 3.80851, 4.11377, 1.9161}
(_1)4/5 (6-9 i)l/s
(-3)~(4/5)// Conpl exExpand

3% 1 oas g1 a1
473 \/5+713 7(5-\/3)
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b
wo=w, wl=1/ Abs[w] w, w2=Conj ugate[w];w3=1/w;, w4=Conj ugate[ 1/ Abs[w] W ;
MAE{ WO, WL, W2, W3, wa}
CRFREEE B P 1 ¥
N[ %
{3. -1. i, 0.948683-0.3162281i, 3. +1. i, 0.3+0.11i, 0.948683+0.316228 i}
(W0- w2) / Abs[ wo- w2]
=1
N[ %
0. -1. i
(Wl-wB) / Abs[ wl- wa]
(-0~ 10) * T
N
N[ %
0. 84164 - 0. 540039 i
C

toPoint[w]:=Point[{Re[w,Inmw}];
Map[ t oPoi nt, mAY

3 1

{Point [{3, -1}], Poi nt[{ﬁ, _\/T_OH
. . 3 1 . 3 1
Point [{3, 1}], Point Hﬁ ﬁ” Poi nt H\/T—O- WH}

Show| G aphi cs[Joi n[ {Line[{{-1.1,0},{2,0}}], Line[{{0,-1.1},{0,1.1}}],
Line[{{0,0},{3,-1}}],Line[{{0,0},{3,1}}],
Line[{toPoint[wO][[1]],toPoint[w4][[1]]}].
Line[{toPoint[wl][[1]],toPoint[wW3][[1]]}]

,PointSize[0.02],Circle[{0,0},1]}, Map[toPoint,mMA]], Aspect Rati o- >Aut omati c];
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d

Winkel gespielgelt, Radiusinvertiert ==>r:1 = 1: (1/r)

3
Renmove[ "d obal " *"]
a
DSol ve[{y'"' [X] + 2 y[X] =Cos[X]}, Y[X], x1//Sinplify
{{y[x] - Cos[x] +C[1] Cos[/2 x| +C[2] Sin[+/2 x]}}
N[ %
{{y[x] > Cos[x] +C[1] Cos[1l.41421x] +C[2] Sin[l.41421x]}}
b
DSol ve[{y"'"[x]-y'[x] + 2 y[x] =Cos[x]},y[x],x 1//Sinplify
{{yx] %% Cos [x] +2 e*/2 C[2] Cos | V72X ] -Sinx]+2e2C[1] Sin| va 11
N[ %
{{y[x] 0.5 (Cos[x] +2. 2.71828% 5% C[2] Cos[1.32288x] -
1. Sin[x] +2. 2.71828%5%%X C[1] Sin[1.32288x]) }}
Cc

DSol ve[{y"' [X] -y' [X] +2Yy[X] =Cos[x], Y[0] =0, y' [0] =0}, y[x], x]//Sinplify

1 7 7
Hyx1- = 7OOS[X}—7<EX/ZOOS[\/;X \/;X] +H

4 | -7sSin(x] +3+/7 €/2Sin|

N[ %4
{{y[x] »0.0714286 (7. Cos[x] - 7. 2.71828° 5% Cos[1.32288x] -
7. Sin[x]+7.937252.71828% 5% Sin[1.32288x]) }}
sol v=DSol ve[ {y"' ' [X]-Vy' [ X] +2y[ x] ==Cos[x],y[0] =0, y' [0] ==0},y,x ]//Sinmplify//Fl atten
2 2

{y - Function[{x}, % —7eX/ZOOS[\/72X}+7COS[X]COS[\/ZX] 77003[\/2)(} Sin[x] +

2 2
3\/7e"/2$in[\/zx}+7005[X]Sin[\/zx] -7Sin[x] Sin[\/zx} I}
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N[ %4
{y > Function[{x},
0.0714286 (-7. 2.71828% 5% Cos[0.52.64575x] +7. Cos[x] Cos[0.52.64575x]2 -

7. Cos[0.52.64575x]2Sin[x] +3. 2.645752.71828%5%XSi n[0.52. 64575 %] +
7. Cos[x]Sin[0.52.64575x]2-7. Sin[x] Sin[0.52.64575x]%)]}

y=y/.solv;
ylz]

2

% -7eZ/ZCos[\/ZZ]+7Cos[z}Cos[ﬁz} 7cos[ Y727 singz) -

2

N

| -7sin(z] Sin[ﬁz}

37 e2sin[ YT 2] 7 cos(z) sin[ YL 5

2

N[ %4

0. 0714286 (-7. 2.71828%5% Cos[1.32288z] +7. Cos[z] Cos[1.322882]2 -
7. Cos[1.32288z12Sin[z] +7.937252.71828%52 Sin[1.32288z] +
7. Cos[z] Sin[1.322882z]%-7. Sin[z] Sin[l.322882]%)

pl=Plot[y[z],{z, 0,12}];
60 f
40/

20+

-20+

401

-60 ¢+

Fi ndRoot [ y[ x], {x, 3}]

(X > 2.75558)

y[ 2. 75558]

1. 56584 x10°°
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4
a
sl1=Nornmal [ Series[Sin[x],{x,0,10}]]
« x3 x> x7 x°
"6 " 120 5040 ' 362880
Plot[{s1,Sin[x]},{x,-10,10}];
4,
2,
210 J5 W %0
-2l
4t
s2=Nor mal [ Seri es[ Cos[x], {x, 0, 10}]]
L 2 x4 NG %8 510
"2 " 24 720 ' 40320 3628800
b
Plot[sl1-Sin[x], {x, -4, 4}, Pl ot Range->{-0.01, 0. 01}]
0.01;
0. 0075F
0. 005}
0. 0025¢
4 -2 2 4
-0.0025¢
-0.005¢
-0.0075¢}
-0.01¢t

- G aphics -
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10

D s1, x]

X2 x4 x5 x8
=% 24~ 720 * 20320

x2 x3 x4 x5 x6 x7 x8 x?

x10

Sqrt[2] Sin[x+Pi/4]//TrigExpand
Cos [x] +Sin[x]
s3=Normal [ Series[Sqrt[2] Sin[x+Pi/4],{x,0,10}]]

x2 x3 x4 x5 x6 x7 x8 x9
1+X-

2 6 24 "120 720 5040 ' 40320 ' 362880 3628800

x 10

2 6 24"

Plot[{Sin[x]/x,s1l/x},{x,-1,1}]

-1 -0.5 0.5 1
0.975¢
0.95¢
0.925¢

0.9¢

0.875¢

- G aphics -

I ntegrate[sl/x,x]

x3 x5 x7 x°

X~ 18 " 600 35280 ' 3265920

NI ntegrate[ Sinplify[sl/x],{x,-1,1}]

1.89217

120 ~ 720 5040 ' 40320 ' 362880 3628800
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NI ntegrate[ Sin[x]/x,{x,-1,1}]

1.89217

5
a
MeTranspose[ {{1,1,2},{4,-1,4},{-1,1,-2}}]; M/MatrixForm
1 4 -1
1 -1 1
2 4 -2
b

Ei gensysteni M
({3 (1-V33), 5 (1333
({1 5 (-1-v38), 1}, {1,

o
R
-2
+ -
w
w
=y
——
—~
|
>
w
»
—
—
—

Ei gensystenfM//N

{{-3.37228, 2.37228, -1.}, {{1., -0.84307, 1.}, {1., 0.59307, 1.}, {-4., 3., 4.1}}
Renovel u]
u[ x_] : =x/ Nor n{ x]
u / @Ei genvectors[M
i 1 -1-+/33 1
\/2+% (1++33)° 8\/2+& (1++33)° \/2+& (1++33)°

i 1 -1++/33 ’ 1 1,

J2+6L4 (-1++/33)° 8J2+6i4 (-1++33)° J2+6A4 (-1++/33)°

/41 ' /41 ' /41
% /N

{{0.607371, -0.512056, 0.607371},
{0. 652088, 0.386734, 0.652088}, {-0.624695, 0.468521, 0. 624695} }
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12

Appl y[ Ti nes, Ei genval ues[M ]

L1 vEE) (14433

-7 (
Appl y[ Ti nes, Ei genval ues[ M ]// Expand

8

Det [M

Det[ M A I dentityMatrix[3]]

8+71-222-28
Appl y[ Pl us, Ei genval ues[ M ]

12 (1-4/33) 5 (1433

Appl y[ Pl us, Ei genval ues[ M ]// Expand

-2

Sun{ Ei gensysten{ M [[2]] [ [k]]/NornfEi gensystenf M [[2]][[Kk]]],

{_4+ 1 . 1

var \/2+&(l+\/§)2 \/2+é( +\/§)2

+ -1-+/33
r J2+_ ~1++/33)° 8J2+_(1 V33)*
7T ' : }
jz+— ) o (v

Sun{ Ei gensysten{ M [[2] ] [[k]]/Norn{ Ei gensystenf M [[2]][[k]]],

{0. 634763, 0.343199, 1.88415}

{k, 1, 3}]

{k,1,3}]//N
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Sun{ 1/ Ei gensystenf M [ [
Ei gensysten{ M [[2]][[k
(4 e 8w
V4T 14433 14433 '

1]1[[k]]
11/ Nor n{ Ei gensysten{ M[[2]1[[k]1], {k,1,3}]//Sinplify

N

w

2 2
3 2| 2 4 8w 8w }
V41 81 -+/33 81++/33 ' 41 -1++/33 1++/33

Suni 1/ Ei gensysten{ M [[1]]1[[k]]
Ei gensystenf M [[2]]1[[K]]/NornfEi gensystenfM[[2]]1[[k]]], {k,21,3}]//N

{0. 719466, -0.153657, -0.529924}

1
]

M Sun{ 1/ Ei gensystenf M [[1]]1[[K]]
Ei gensystenf M [[2]]1[[K]]/NornfEi gensystenf M[[2]]1[[k]]], {k,1,3}]//Sinplify

1 = 1 [ 1 1
Jﬁ(Bl—x/%) +7Jﬁ (81++/33), 556 V0T
(48x/4182 ~41+/162 233 - 41./66 (81 33 ) -41./2 (81+ 33 ) +41/66 (8133 ) )

—
|
N
4

N| P

%+%J% (81-/33) %J% (81++33) )

M Suni 1/ Ei gensystenf M [[1]]1[[K]]
Ei gensysten{ M[[2]][[k]]/Norn{ Ei gensysten{f M[[2]I[[k]]] .{k,1,3}]//N

{0. 634763, 0.343199, 1.88415}

pl1={0, 0, 4}; p2={0,6,0}; p3={3,0,0}; qgi1={2,8, 0};

6[x_, pu_1:=pl + A(p2-pl) + u (P3-pl);
n=Coss[(p2-pl), (p3-pl)];
S[t_1:=ql+tn;

{e[A, ul, n, s[t]}

{{83u, 6, 4-4x-4u}, {-24, -12, -18}, {2-24t, 8-12t, -18t}}

solves = Solve[o[ A, u]l ==s[t],{A, u, t}]//Flatten

104 10 2
(2o g7 mo g7 o 55

es = s[t] /. solves

10 208 36
{35 %9 29

N[ %4
{0.344828, 7.17241, -1.24138)
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14

g2 = ql + 2 (es-ql)

38 184 72
(-3 %6 29}

N[ A4
{-1.31034, 6.34483, -2.48276}
nm=(qgl+q2)/ 2

10 208 36
{35 %9 29

2 (91 +q2)
N[ %4

{0. 344828, 7.17241, -1.24138}

b
V = 1/6 Det[{pl-ql, p2-ql, p3-ql}]
12
C
Fl ae = 1/2 Nornf Cross[ p2-pl, p3-pl]]
329
N[ %4
16. 1555
d

ArcCos[(qg2-pl).(ql-pl)/(Norni(qg2-pl)]

ArcCos[%]

N[ %4

0.491187
179 .

ArcCos [ — | /(2 Pi) 360 // N
203

28. 143

179
ArcOos[ﬁ] /Degree // N

28. 143

Nornf (ql-pl1)])]
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e

d = 2 NornfCross[ql,q2]/2] / Normniql-qg2]
349
2 29
N[ %
6. 93815
7
a

trix_]:=(Pi+ (Pi-2 x))/2 Sin[x]; tr[x]//Sinmplify
(m=X) Sin[x]
Plot[Evaluate[D{tr[x],x]/.x->u],{u,0,Pi}];

3F

0.5 1 1.5 2 2.5

Fi ndRoot [ (Eval uate[ D[ tr[x],x]]==0) /.x->u,{u, 1}]
{u-1.11283)

(Evaluate[D[tr[x],x]]) /.x->1.11283

0. 0000130208

tr[x] /.x->1.11283

1.81971

Integrate[ Sin[x],{x,0,Pi}]

2

Integrate[Sin[x],{x,0,Pi}] - (tr[x] /.x->1.11283)

0. 180294
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h[ a_] 2.5 + 4 Tan[a] ;
gl a_] 1/ Tan[a] h[a];
laenge[a_] := Sgrt[h[a] *2+g[ a] *2]

Plot[l aenge[a],{a, O,Pi/2}];

400

300

200

100

0.25 0.5 0.75 1 1.25 1.5
D[ | aenge[ a] , a]

(8Csc[a]? (2.5+4Tan[a]) +8Sec[a]? (2.5+4Tan[a]) - 2 Cot [a] Csc [a]? (2.5+4Tan[oc])2)/

(2\/(2.5+4Tan[a])2+00t [a]? (2.5 +4 Tan[a])?

fr=Fi ndRoot [ (Eval uat e[ D[ | aenge[ a] , a] ==0] /. a->u), {u, 0. 75}]
{u-0.707383}

| aenge[u] /. fr

9.10977



