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Losungen Modulprifung Mathematik B
07

1B

D Sun{ 1/ k x”k, {k, 1, 100}], x]

LaX+X2 X3+ xP+x%+x8 +x7 + x84 x%+x10 4 x4 x12 4 x18 4 x4 4 x15 4 x16 4 x17 ; x18
X19 +X20 +X21 +X22 +X23+X24+X25+X26 +X27 +X28 +X29 +X30 +X31 +X32 +X33+X34 +
+X36+X37+X38+X39+X40+X41+X42+X43+X44+X45+X46+X47+X48+X49+X50+
+X52 4 x58 4 x5 1 x55 4 x50 1 x57 4 x58 ;. x59 4 B0 4 x61 ; x62 , x63 x84, x65 . x66 ,
+X68+X69+X70+X7l+X72+X73+X74+X75+X76+X77+X78+X79+X80+X81+X82+
X83 +X84+X85 +X86+X87 +X88+X89+X90 +)(91 +)(92 +X93 +X94+X95+X96+X97 +X98 +X99

D[ Sun{ 1/ k x”k, {k, 1, 1000}], x]/ . x- >1

1000

b Diff., Indentitat

(Sin[x/2]+Cos[x/2])"2 /| Expand // TrigReduce
1+Sinx]
D[ (Si n[ x/ 2] +Cos[ x/ 2] ) *2, x] ==Cos[ X]

2 (5 cos[5]-5sin[5]] (Cos|

> > ]+rSin[%§}) == Cos [X]

N <

(DO (Sin[x/2] +Cos[x/2])72,x]/! Expand // TrigReduce ) ==Cos[x]

True

c Partielle Integration

I nt egrat e[ (x-k+1) E*x, x]

e* (-k +x)
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d Diff, Indentitat

Dl Log[(x Sqgrt[x])]-Log[(x Sgrt[x-K])],{x,1}]//Sinmplify

k.
2kx -2x2

Limt[1/Evaluate[ D Log[ (x Sgrt[x])]-Log[(x Sqrt[x-Kk])],{x,1}1//Sinplify],

{0}

Limt[Evaluate[ 1/ D Log[ (x Sgrt[x])]-Log[(x Sqrt[x-Kk])],{x,1}1//Sinplify],

- >k 2}]

(-2 (-1 +k) k?}

esin[x_]:=E*"x Sin[x];

Integrate[lntegrate[esin[x],Xx],

1 X
-5 e Cos [x]

Integrate[lntegrate[ecos[x],x],

%eXSin[x]

Integrate[lntegrate[esin[x],x],

True

Integrate[lntegrate[ecos[x], x],

True

{Table[D[ E*x Sin[x],{x,n}],{n,1,10}]}// Transpose// Matri xForm

2 e* Cos [X]

-4 & Sin(x]
-4 e* Cos [X
-8 e* Cos [X
-8 e* Cos [X
16 eX Si n[x
16 X Cos [X
32 e* Cos [X

2e* Cos[x] -

e* Cos[X] +e* Sin[x]

2e*Sin(x]

-4 e*Sinx]

ecos[x_]:

=E*x Cos|[ x];

x]

x

] == -ecos[x]/2

x

] == esin[x]/2

->k}]

2B

Renove[ "d obal ™ *"]
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a
pA = {2,0}; pB = {7,1}; pC = {5,4};
pS = (pA+pB)/ 2+ 1/3 (pC (pA+pB)/2)
14 5
{5 3}
pPS = (pA+pB+pC)/3
14 5
{5 3}
N[ %4
{4.66667, 1.66667)}
pB- pS
7 2
(3 -3
Jp_l:={-pl[2]],p[[1]]};
J[ pB-pS
2 7
{3 7}
d = (pB. J[pB-pS] )/ Norn{J[ pB-pS] ]
21
/53
N[ %4
2.88457
b
v3[p_l:={p[[1]]1.,p[[2]].0};
Cross[v3[ pB- pA], v3[ pC pAl ]/ 2
17
{o. 0. 5§
Nor n{ Cross[ v3[ pB- pA], v3[pC-pAl]/2] // N
8.5
Cc

mia_]:={{Cos[a],-Sin[a]},{Sin[a],Cos[a]}};
mM p_]: =Transpose[{p}];
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nD{ 30 Degree] // MatrixForm

V3 L
2 5
2

2

nD{ 30 Degree] // N // MatrixForm

0.866025 -0.5
( 0.5 0. 866025

pS1 = nD[ 30 Degree].mv[pS];

pSl // MatrixForm

5 7
- N

6 ﬁJ
7 5
Ly 5
3 243

pSl // N // MatrixForm

3.20812
(3. 77671)
flat[v_]:= Flatten[ Transpose[V]];
pS1 = flat[pSl]

Ceneral ::spelll:
new synbol nane "flat" is simlar to existing synbol

Possi bl e spelling error:
—1

243

(5,1 1,
6 J3 3

nmSp[ a_]: ={{Cos[ 2a], Sin[2a] }, {Si n[ 2a], - Cos[2a] }};
a = ArcCos[ (pB-pA). {1, 0}/ NornfpB-pAl]

ArcCos[\/2_6}

al/l N
0. 197396

a | Degree // N

11. 3099
nsp[ a] . V[ pS-pAl + mV[pA] // N [/ MatrixForm

5. 10256
( -0.512821 )
nSp[ a] . V[ pC- pA] +nV[ pA] // N // MatrixForm

6. 30769
( -2.53846 )

"Flat".

Mehr ...
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flat[v_]:= Flatten[ Transpose[V]];
pS2 = flat[nBp[a].nV[ pS-pA] +mV[ pA]] // N

{5.10256, -0.512821}

pC2 = flat[nBp[a] .V pC pA] +mV[ pA]] // N

(6.30769, -2.53846)

striv_]:={2v[[1]],Vv[[2]]};
pS3 = str[pS2]

{10. 2051, -0.512821}

pS4 = nBp[a]. V[ pS3-pAl+ nV[pA] // MatrixForm

9. 37673
( 3.62919 )

pS4 = flat[nSp[a] . V[ pS3- pA] +nV[ pA]] // N

{9.37673, 3.62919}

points =

Prepend[ Map[ Poi nt, {{0, 0}, pA, pB, pC, pS, pSL, pS2, pC2, pS3, pS4}// N, Poi nt Si ze[ 0. 03] ] ;
lin = {Line[{pA pB, pC pA {7,0},{0,0}}1}

al I P = Join[ points,|in]

{Poi nt Si ze[0. 03], Point[{0., O0.}], Point[{2., O0.}], Point [{7., 1.}], Point [{5., 4.}],
Poi nt [ {4. 66667, 1.66667}], Point [{3.20812, 3.77671}], Point [{5.10256, -0.512821}1,
Poi nt [{6. 30769, -2.53846}], Point [{10.2051, -0.512821}],

Poi nt [{9.37673, 3.62919}], Line[{{2, 0}, {7, 1}, {5, 4}, {2, 0}, {7, 0}, {0, 0}1}1}

Show Graphi cs[al | P], Aspect Rati o- >Aut onati c] ;
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3B
a
r = 4;
h[a_,b_]:= Sqgrt[r"2-(al2)"2-(bl/2)"2];
h[ a, b]
az b2
-7 -7
b
V[a_,b_]J:=a b h[a,b] + ab (r-h[a,b])/S3;
V[a,b] // Sinplify
1
§ab(4+\/647a27b2)
C
Sol ve[ Eval uate[{D[ V[ a, b],a] ==0, D[ V[a, b], b] ==0}], {a, b}]
{{a=0, b-0}, {as- 1;6 16\/13 bo- 1;6 . 16 /13 1
176 16 \/13 176 16 \/
{ae— 5 }
{a% 176 . 16 /13 b 176 . 16 /13 }
9 9 9
176 16 /13 176 16 /13
{ae Tﬁ-T,be T+7}}
N[ %4
{{fa-0., b->0.}, {a->-5.09563, b -5.09563}, {a- -5.09563, b+ 5.09563},
{a—-5.09563, b~ -5.09563}, {a —>5.09563, b >5.09563}}
d

Renove[ "d obal " *"]

Solve[V==a b h+ a b (r-h)/3,{h}]

2 (-15+ab
{{ho- 228Dy,
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2 (-15+ab)

hfa_, b_]1:= =5

h[a, b]// Apart

30

-2+ ab

b[a_,b_]:=2 a h[a,b] +2 b h[a,b]+ 2 a Sgrt[(r-h[a, b])"2+(b/2)"2]/2+ 2 b
Sqrt[(r-h[a, b])"2+(al2)"2]/2;
Ob[a,b] //Simlify

60 60 a2 36 (-5+ab)? b2 36 (-5+ab)?
——4a+?—4b+b\/T+T+a B

hlfa_,b_]:= Ob[a,b]+ a b;
Obl[a,b] //Sinplify

60 60 a2 36 (-5+ab)? b2 36 (-5+abh)?
?74a+?74b+ab+b T azpr +a T abhr

Pl ot 300 [ a, b], {a,0.1,4},{b, 0.1, 4}];
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Pl ot 30f 1] a, b],{a, 0.1,4},{b,0.1,4}];

Plot[[a,a],{a,0.1,4}];
800 |

600 r

400 +

200+

1 2 3 4
Plot[ Qbl[a, a],{a, 0.1,4}];

800
600

400 ¢

200 ¢
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Plot[0[a, 4-a],{a,0.1,3.9}];

800 r
600 r
400 ¢
200+
1 2 3

Plot[0l[a, 4-a],{a,0.1,3.9}];

800 |
600 |
400
200}
1 2 3

Pl ot 3D0[ b a, b] , {a, 0.5, 4}, {b, 0. 5, 4}, Vi ewPoi nt - >{ - 2. 056, -2.031, -0.0}];

(* Ableitungen zu konpliziert: Gaphisch Schnitte studieren *)

D{[a,b],a] // Sinplify

4b 4 (-15+ab) 360 (-5 +ab)
-4 - — + 5 + +
a a a2 b2 \[144 4 3809 _ 1440  p

-3600+720ab +a*h? , | b2 36 (-5+ab)?

* 2 p2
2a%.[144 a2 + 3500 _ 140 p \ 4 azb

D{Cb[a, b],b] // Sinplify

4 4 a 4 (-15+ab) 360 (-5 +ab)
e T b2 " 3600 _ 1440 !
a2.[144 + a2 + 3999 1840 p2

-3600 +720ab +a?b* +\/£ 36 (-5+ah)?
b2

- - -7
2 ab3 \/144+ 3600 _ 1440 4 aZ p2
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NSol ve[ Eval uat e[ { D[ O0[ a, b] , a] ==0, D[ (b[ a, b], b] ==0}], {a, b}]

({a—12.3229, b > -12.3229}, {a > -12.3229, b > 12.3229}, {a - -4. 15846, b > 4. 15846},
(a—>4.15846, b > -4.15846), {a—>1.57562+6.281151, b > -1. 57562 + 6. 281151},
{a~1.57562 - 6.281151, b > -1.57562 - 6. 281151},

(a>-1.57562+6.281151i, b 1.57562 + 6. 281151},

{a> -1.57562 -6.281151i, b > 1.57562 - 6. 281151},

{a-0. +6.39557 i, b 0. +6.39557 i), {a 0. -6.39557 i, b 0. - 6.39557 i},
{a—3.3916, b »3.3916}), {a - -3.3916, b > -3.3916}}

(* {a-3.3916, b»3.3916}  *)

NSol ve[ Eval uat e[ { D[ Q1| a, b], a] ==0, D[ Ob1[ a, b], b] ==0} 1, { a, b}]

{{a—>-2.14339 - 14. 3597 1, b > -2.14339 + 14. 3597 i},
{a—>-2.14339 +14.3597 1, b > -2. 14339 - 14. 3597 1},
{a--1.36982, b »12.1225}, {a > -0.901512 +1.14831 i, b->1.20755+13.18631},
{a--0.901512-1.148311, b-»1.20755-13.1863 1},
{a—>1.06262 -0.962986 1, b » -3. 44155 + 10. 6807 1},
{a—>1.06262+0.962986 i, b - -3. 44155 - 10. 6807 1},
{a—->12.1225, b - -1.36982}, {a - -3.44155-10.6807 1, b > 1.06262 +0. 962986 1},
{a > -3. 44155+ 10. 6807 1, b - 1. 06262 - 0. 962986 1},
{a—>1.20755-13.1863 1, b - -0.901512 -1.14831 1},
{a—->1.20755+13.18631, b->-0.901512 + 1. 148311},
{a—>-2.39753+2.93073 1, b->-2.39753+2.93073 1},
{a—->-2.39753-2.930731, b->-2.39753-2.93073 1}, {a—2.66569, b-2. 66569},
{a—>-2.17742 +0. 264196 1, b > -2.17742 + 0. 264196 1},
{a—>-2.17742 -0. 2641961, b > -2.17742 - 0. 264196 1} }

(*  {a-2.66569, b-2. 66569}  *)

(* Achtung Zeitaufwand!!!
Sol ve[ Eval uat e[ {D[ Q[ a, b] , a] ==0, O] Ob[ a, b] , b] ==0}]1, {a, b}] *)

4B

Renove[ "d obal ™ *"]

fIx_,y_]:= 50-x"r2-y"2
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11

Plot3Df[x,y],{x,-5,5},{y,-5,5}, Aspect Rati o- >Aut omati c];

Integrate[f[x,y],{x,-5,5},{y,-5,5}]
10000

3
N[ %
3333.33

f[x, 5]
25 - x2
len = Integrate[ Evaluate[ Sqrt[1+D{f[x, 5], x]"*2]1,{x,-5,5}]

Ser ArcSi 2h[10}

N %4
51.7485

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

500
3

N[ %
166. 667
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e
vix_ y_l:={x,y,f[x yl};
Norn{ Cross[Df v[x,y].,x],D{v[x,y],y]l]]
\/1+4Abs[x]2+4Abs[y]2
Sart[Cross[DIv[x,y],x],Dv[x,y],yl]l.Cross[Dv[x,y],x],Dv[x,y]l,ylll
VI+axZiay?
Integrate[ Evaluate[ Sqrt[Cross[ D[ V[ X,y],X],D v[x,y],yl]l.Cross[DIv[x,y],x],DVv[x,y],y
]]]]1 {X1_515}]
%(20\/101+4y2 - (1+4y?) Log[-10++/101+4y2 | + (1+4y?) Log[10 + /101 +4y2 )
Integrate[lntegrate[Evaluate[Sqrt[Cross[Dv[x,y],x],Dv[x,y],y]l].Cross[Dv[x,y],x],
qv[xvy]vy]]]]v {X1_515}]1 {y1_515}]
1 . 10
5 (200 \/201 + 1030 ArcSi nh| NETTS ] -

100
2 ArcTan| 201 | -515Log[-10 +~/201 | + 515 Log[10+\/201})
N[ %
773.504
NI ntegrate[ Eval uate[ Sqrt[ Cross[ D[ v[ X, Y], X],Dv[x,y],y]l].Cross[D v[x,y],x],Dv[x,yVy],
y]]]]! {X,'5,5}, {y1_515}]
773.504
B5

Renove[ "d obal ™ *"]

a

(* b in Abh. von a *)

fla_,x_,n_]:= a x"n;
h[b_,x_]:= 2-b x*2;
Solve[f[a, 2,n]==h[b, 2], {b}]

((bo 7 @ -20a)})

1
hfa_, x_, n_]:= 2-2 (2-2"a) x"2;
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13

resfa_,n_]:=Integrate[f[a, x,n]-h[a, x,n],{x, 0,2}, Gener at eCondi ti ons-Fal se]

res[a,n]

22"a (-2+n) +4 (1+n))
3 (1+n)

res[a, n]//Apart

8 2MMa (-2+n)

3 3(1+n)
(* Ex. Max oder Mn , in Abh. von a? - Unabh. vom Rand *)

Dires[a, n], a]

21 (-2 +n)
3 (@+n)

(* ist imer O fir n = 2, sonst nie, d.h. nonoton *)

(* Tangenten senkrecht *)

Difla x,n],{x}]

an X71+n

-1/ D h[a, x,n], {x}]

2
(2-2"a) x

Sol ve[ (Evaluate[ D[ f[a, x,n],{x}]==-1/D h[a,x,n],{x}]]/.x->2),{a}]

2°12n (2L _2+/-21:2nn 4 220 n2 ) 2120 (214 24/-21:2nn 4 2202 )

{{a% n }, {ae n

Sol ve[ (Evaluate[D{f[a, x,n],{x}]==-1/D[h[a,x,n],{x}]]/.x->2),{a}]/.n->2

{fam gzt {a- 71}
Sol ve[ (Evaluate[Df[a, x,n],{x}]==-1/D h[a, x,n],{x}]]/.%x->2),{a}]/.n->3

{{ae% (48 -16+/3)}, {ae% (48 +16/3)}}

Sol ve[ (Evaluate[Df[a, x,n],{x}]==-1/D[h[a,x,n],{x}]]/.%x->2),{a}]/.n->4

128 - 64 /2 128 + 64 /2
{{as ““gag b (2> “pzg 1}
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14

Renove[ "d obal ™ *"]

A[a_]::{{av_l}v{lv 2}}1
Ala]// N /Eigensystenl/Sinmplify

{{1. +0.5a-0.5+/a+/-4. +1.a, 1. +0.5a+0.5v/a +/-4. +1. a},
{{-1. +0.5a-0.5V/a+/-4. +1.a, 1.}, {-1. +0.5a+0.5+/a +/-4. +1. a, 1. }}}

Ala] // MatrixForm
a -1

12

Ei genval ues[ Al a] ]

(5 (2 aa+a), 3 (2-V4-aa+a))

(* Bedingung fur 2 EW a groser 4 *)

A[5]// Eigensystem

({3 (7+V5), 3 (7-VB)}. {{-2+ 5 (T+35). 1}, {-2+ 3 (7-V5), 1}})

2 T2 2
(Al 5]// N /E gensysten
{{4.61803, 2.38197}, {{0.934172, 0.356822}, {0.356822, 0.934172}}}
Ei genval ues[ A[ 5] ]
(3 (7+35). 3 (7-V5))
Ei genvectors[ A[ 5] ]
({-2+ 3 (7+¥5), 1}, {-2+ 5 (7-45), 1))
A[5].(t {{1/2 (3-Sqrt[5])},{1}})// MatrixForm

-t + 32 (3-4/5)t
2t + 2 (3-4/5)t

% /Sinmplify//MtrixForm

5 (13-5+/5)t
E (75 J
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15

N[ A4
({0.90983t}, {2.38197t})

(* Geraden Richtung Ei genvektoren sind Fi xgeraden *)

[l
(Ei genvectors[A[5]])[[1]]

{_2+% (7+45), 1}

(Ei genval ues[ A[5]])[[2]]
3 (745

(A 5] . (Ei genvectors[A[5]])//Flatten)//Sinplify
(3(2+75), 4 5 (¢2-45), 3)

(Al 5]. (Eigenvectors[A[5]])//Flatten)[[1]]//Sinplify
3(2++/5)

(* 2.Koordinate = EW*)

(A[5].({{1/2 (3-Sqrt[5])},{1}})//Flatten)[[2]] //Sinplify

3 (745



