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Losungen

Rermove["d obal ™ %" ]

m[l] =1/2;

Modell

Momentenbedingung oder Hebel gesetz:
gl ei chung = (Gewi cht » (k- 1) »nDi st [k -1] +
Cewicht *1 % (mDi st [K -1] +1/2) == Gewi cht =k »nDi st [k] );
Sol ve[gl ei chung, {nDist[k] }] //Flatten//Sinplify// Traditional Form

{mDist(k) mDistk 1) Zk}

Erstetze mDist durch m.

Mk -1+ (k-1) + (mk-11+1/2)*1)/k //Sinplify// Traditional Form

1
mk 1) 2k
mk_]:= (MKk-1]*%(k-1) + (Mk-1]+1/2) 1) /k;
s[k_1:=mk] -m[k -17;

Tabl e[s[k], {k, 1, 8}]

(L,i 111111,
2’ 4’ 6’ 8' 10" 12" 14" 16
%// N

{0.5, 0.25, 0.166667, 0.125, 0.1, 0.0833333, 0.0714286, 0.0625}

Tabl e[m[k], {k, 1, 8}]

(1, 3 11 25 187 49 363 761,
2’ 4’ 12’ 24’ 120’ 40’ 280 560

%// N

{0.5, 0.75, 0.916667, 1.04167, 1.14167, 1.225, 1.29643, 1. 35893}
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b Summe =unendlich (harmonische Reihe)

summe =2 Sum[l/k, {k, 1, Infinity}]

Ssum:div : Sumdoes not converge. Mehr ...

>l
2). %

k=1
summe =Infinity
>l
ZZ?::OO

=
I
[N

2
Renmove["d obal ™ "]
fIX_ ]:=xSin[x]+x /7Sin[x]; f[x]
X Csc [X] +X Sin[Xx]
a
D[xSin[x] +x /Sin[x], x]//Sinplify
X Cos[X] +Csc[Xx] -x Cot [x] Csc[X] +Sin[x]
X Cos[X] +Csc[Xx] -x Cot [x] Csc[x] +Sin[x] /. {Sin[x] »sin[x], Cos[X] » cosS[X],
Tan[x] »sin[x] /cos[x], Cot [Xx] »cos[x]/sin[x], Csc[x]-»1/sin[x]}
X COS [X] 1 .
X COS [X] - Sinx)? + STRX] +sin[x]
%// Sinmplify
COS[X] |X - X + L +Sin[x]
sin[x]? sin[x]
%%/ / Toget her
-X €cOS[X] +sin[x] +xcos[x]sin[x]?+sin[x]®
sin[x]?
(D[X Sin[x] +x /Sin[x], x] //Simplify) /. x->Pi /2
2
b

Rermove["d obal ™ %" ]

In[x_] : = Log[X];
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fIx_1:=In[x]/x; f[x]

Log[x]
X

Methoden: Substitution oder partielle Integration.
Integrate[f [x], {X, 1, E}]

1
2

Cc
Rermove["d obal ™ "]
fIx_1:=x"(E); f[x]
Xe
i
Integrate[f [x], {X, 1, t}, GenerateConditions- Fal se]
—1 +tlre
l+e
i
D[Eval uat e[l ntegrate[f [x], {X, 1, t}, CenerateConditions- False]], {t}]
te
d

Renmove["d obal ™ *" ]
FIX_1:=(X+4)/ ((X+2) (Xx+6)); f[x]

4+ X
(2 +X) (6+X)
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Pl ot [f [x], {X, -1, 1}1;
0.6}

0.55¢

0.5¢

-1 -0.5 1
0.25¢

Apart [f [x]]

1 1
2 (2+%X) 2 (6+X)

Apart [f ' [x]]
1 1

2 (2+x)%2 2 (6+x)2

Apart [f' [X]]1/. x=0

_ 5
36
iv
%// ArcTan // N
-0. 138006
%/ Degr ee
-7.90716
\Y

I ntegrate[Eval uat e[Apart [f [x]]], X]

%Log[12+8x+x2}

I ntegrate[Eval uate[Apart [f [x]]], {X, -1, w}, GenerateConditions - Fal se]

% (Log[z +W] + Log|

6;W})
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Rermove[" d obal ™ %" ]
f[x , a2, al, a0 ]:=a2x"2+alx +a0
gl=(f [1, a2, al, a0] = 6)

a0 +al +a2 ==

g2 = (f [6, a2, al, a0] =9)

a0 +6al +36a2 -

g3 = (Eval uat e[D[f [x, a2, al, a0], x] /. X » 6] == Tan[60 Degr ee])
al+12a2 - +/3

solv = Sol ve[{gl, g2, g3}, {a0, al, a2}] // Flatten

3 1 1
{a0 > o¢ (39+10+/3), al > 5 (36-35+/3), a2 5 (-3+5+/3)}
fIx_]:=a2x"2+alx+a0/. solv
f [x]

3 1 1
25 (839+10V3) + 5 (36-853) x+ o (-3+5+/3) x?

f[x]//N
6. 75846 - 0. 984871 x + 0. 22641 x?

sol vl = Sol ve[Eval uat e[D[f [x], X] =01, {x}] // Flatten

-36+35+/3
R

x3 =X /. solvl

-36+35+/3
2 (-3+5+/3)

%// N
2.17497
f [x3]

(36-35+3) (-36+35+/3)  (-36+353)°
50 (-3+5+3) " 100 (3+5+3)

3
25 (39+103) +

f[x3]1 //N

5. 68743
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4
Rermove["d obal ™ " ]
a
f[x_]:=c Cosh[(x-x0)/ ()] +y0/. {c>-4, x0-10, y0 - 30};
Pl ot [f [x], {x, 0, 20}1;
25¢
20+
15+
10
é 1'0 1‘5 2'0
f[x_]:=c Cosh[(x-x0)/ ()] +y0/. {c>-4, x0-10, y0 - 30};
Pl ot [f [x], {X, 0, 20}, Pl otRange » {0, 27}1;
5 10 1‘5 20
b

mia_]:=(20-2a) f[a] + (20-2a) (f [10] -f[a]) /72; m[a]

(20 -2a) (30 -4 Cosh[ 0,2 ]) . 2 (20 -2a) (-4+acosn[ 10 2]
m [a] ==

10-a 10 -a 1 _ 10 - a
472(3074Cosh[ A ])74Cosh[ 4]+ 5 (20-2a)Sinh[=,2] =0

f Root = Fi ndRoot [Eval uate[m' [a] = 0], {a, 2}]

(a-1.27977)
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aa=a /. fRoot
1.27977
m[aa]

332. 069

Pl ot [Eval uate[m[a]], {a, O, 20}1;

300°F
200}

100

15 20
-100}
-200¢}

-300 ¢

Renmove["d obal ™ "]

Gegeben ist diese Graphik

P1=P1(x1,yl); P2=P2(x2,y2); etc. Dann gilt (Pythagoras):

g=(Sort [(10-y)"2+x"2]1 +SqQrt [(12-y)"*2+ (8-x)"2] ==11)

Jx2 4 (10-y)2 o1/ (8-x)2+ (12-y)2 =11

solv =Solve[g, {y}] //Flatten

1 __
{yam (2446+32X—11\/53 \/53+32X—4X2>,

1 __
yem (2446+32X+11\/53 \/53+32X—4X2>}
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yl[x_1:=y /. solv[[1]];
y2[x_1:=y /. solv[[2]];
Eval uate[y1l[x]] /. X »u

1
37 (2446+32u-11+/53 V/53+32u-4u?)

y[u_]:=Evaluate[yl[x]] /. X~>u

y[ul
1
37 (2446+32u-11+/53 v/53+32u-4u2)

Pl ot [Eval uate[y[ul], {u, 0, 8}1;

8.75}

8.25}

7.75¢
7.5}
7.25¢

Pl ot [Eval uate[y2[x]], {X, O, 8}1;

14. 75+
14.5¢
14. 257
14t
13.75¢
13.5¢
13.25¢

yl hat die erwarteten Masse.

sol vl = Sol ve[Eval uate[y' [u] ==0] /. u->x, {x}] // Flatten
4
{x»s—7 (57—2\/57)}

x0=x /. solvl

4

e (57 -257)
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N[%]
2. 94037
y[u]
1
37 (2446+32u-11+/53 V/53+32u-4u2)

yO=y[u] /. u-»x0

2
53, 228 (57 -2+/57) - 64 (57 -2 V57

1 128 e
534 |2446+ L (57-2+/57) 11\/53

57 3249

N[%

7.22508

C
Tan[ (10 -y0) /x0] // N
1. 38001
Tan[(12-y0) / (8-x0)] // N
1. 38001
(Tan[ (10 -y0) /x0] // N) = (Tan[(12-y0) / (8 -x0)]1 // N)
True

6

Renmove["d obal ™ *" ]

a

f[x 1:=Sin[x]"2+Cos[10x] /4,

Pl ot [f [x], {X, O, 2Pi}, PlotRange - {-1, 1.3}];

0.5¢
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10

Hinwels: Dei y-Koord. und damit die Radienr (x) =y (x) konnen negativ sein.

b
(» Laenge = Integrate[Evaluate[Sqrt [1+(f' [X])"2]1]1, {X,0,2 Pi}] =*)
Laenge = Nintegrate[Evaluate[Sgrt [1+ (f' [x])"2]1]1, {X, O, 2Pi}]
12. 6438
Cc
Inhalt = Pi Integrate[f [x]*2, {X, 0, 2Pi}]
13 n2
16
Inhalt = Pi Integrate[f [x]1"2, {X, 0, 2Pi}]//N
8. 01905
d

(» Oberflaeche = 2 Pi Integrate[Evaluate[f [x] Sqrt [1+(f' [X])"2]],{X,0,2 Pi}] =*)

Qoer f| aecheFal sch =
2Pi Nintegrate[Evaluate[f [x] Sgrt[1+ (f' [x])"2]], {x, O, 2Pi}]//N

39. 7217

Betrag von f[x] verwenden!

Cber fl aecheRi chtig =
2Pi Nintegrate[Eval uate[Abs[f [x]] Sqrt [1+ (f' [x])"2]], {x, O, 2Pi}1//N

41. 6113

Rermove["d obal ™ " ]
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11

FIX_, Y_1:=X"2+y" "2+ (X=-2)"2+(y+1)"2;
Pl ot 3D[f [x, Y1, {X, -4, 4}, {y, -4, 4}1;

f [x, y]1 // Expand

5-4x+2x%2+2y+2y?

sol v = Sol ve[Eval uat e[ {D[f [x, y], x] =0, DIf [x, y1, y]=0}1, {X, y}] //Flatten

{Xel, ye—%}

{xx, yy} = {X, y} /. solv;
z =f [XX, yy]

5

2

%// N

2.5

grad[h_]:={D[h[x, y1, X1, D[h[x, y1, y1}; grad[h]
{h®0x, y], h@bx, y]}

grad[f]
{2 (m2+X) +2X, 2y +2 (1+Yy)}

gIX_, Y. 1:=X+10+ (y-6)"2-25;
grad[g]

{1, 2(-6+y)}
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Agrad[g][[1]] ==grad[f]1[[1]]

A=2 (-2+X) +2X

Agrad[g][[2]]1 ==grad[f][[2]]
2 (-6+y)A=2y+2(1l+y)

{agrad[g][[1]] ==grad[f][[1]], Agrad[g]l[[2]] ==grad[f]1[[2]], Q[X, y] =0}
(A=2 (=2+X) +2%X, 2 (-6+y) A =2y +2 (1+y), -15+%x+ (-6 +Yy)? =0}
Sol ve[Eval uate[{agrad[g][[1]] ==grad[f][[1]1],

agrad[gl[[2]] ==grad[f][[2]], 9[X, y]=0}1, {X, ¥, 2}1 // N// Chop

({X >2.41617, A >5.66469, y »9.54737},
(X > 14. 9415, A >55.7662, y - 6.24179}), (X > 0.642289, A > -1.43084, y > 2.21084})

x1=2.416171911191869"; yl =9.547369178533316";
X2 =14, 94153866199081"; y2 =6.241787795409923";
x3 = 0.6422894268173227" ; y3 =2.2108430260567613" ;

(» Kontrolle x)

Fi ndRoot [Eval uat e[
{rgrad[g][[1]]1 ==grad[f][[1]], Agrad[g][[2]] ==grad[f][[2]1, g[x, y]==0}1,
{x, 1.86}, {y, 9.6}, {A, 3.4}]1 //N// Chop

{Xx »2.41617, y - 9.54737, X - 5.66469}
f [x1, y1]

208. 41

f [x2, y2]

482. 136

f [x3, y3]

17. 4533

DSol vely' [X] = (X*3) /YI[X1, VY, X]

{{y » Function[{x}, 7%}}, {y - Function|{x}, @H}
Af14
Sol ve[—w: 1, {CI11}]
V2

{3
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13

V14 +4acCr1)
V2

Sol ve [ =1, {C[1]}]

VI
NZ

DSol ve[{y"' [X] == (X"3) /y[Xx], Y[1] =1}, vy, Xx]

{{y > Function[{x}, %]H

s
V2

JITxE
\/é'

Series[Cos[x], {X, 0, 4}]

2 4
X X
1- 2

5
5 +ﬁ+0[x]

Series[Cos[x], {X, O, 4}] // Nor mal

X2 x4
-5 27

a0=1; al=0; a2=2(-1/2) //Sinplify, a3=0; a4d=411/24//Sinplify;

{a0, al, a2, a3, a4}

{1, 0, -1, 0, 1}
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a0=1; al=0; a2=2(-1/2); a3=0; ad4=411/24
p[x_1:=a0+alx+a2/2x"2 +a3/31x"3+a4/41x"4 // Sinplify;
Print [p[x] // Expand];

m=2.5;

Plot [{Cos[x], p[x1}, {X, -m m}];

-0.5¢
-0.75¢}
m= 3;
Pl ot [{Cos[x], p[x1}, {X, -m m}];
0.5
-0.5¢+
-1t

u=2.73;
(» Bei x = uist die Distanz zwi schen den Kurven = 0.5, im D agranmrechts. x)
Pl ot [{Cos[x], p[Xx], Cos[u], Cos[u] +0.5}, {x, 1.5, u}l;




