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[ CompAna 2013/2014 - Klausur

YAufgabe 1

|:> restart:
|:> wi t h( Vect or Cal cul us):
|:> Basi sFor mat (f al se):

Va)
> f = 1/ (1+x"2) *exp(-x"2+1);
e—x2+1
i X+l
>fl = diff(f,x);
fl.:_ze—xz+lx_2xe—xz+l
(2 +1)° X +1

[> nor mal (fl);
2e_x2+1x(x2+2)

g:= sin(x+y)2 + cos(y+ 2)2

> gl := Gadient(g,[X,Y,z]);
2 sin(x+y) cos(x+y)

gl:=| 2sin(x+y) cos(x+y) —2cos(y+ z) sin(y+ z)
-2 cos(y+z) sin(y+ z)

B g2 := Hessian(g,[X,Y,2]);

+ 2)2 —2cos(y+ 2)2, 2 sin(y + z)2 —2cos(y+ Z)Z],

> conbi ne(g2);

H =
H2 := sinplify(g2);

1 :
2
HIl:=
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g2:=[[2 cos(x+y)? = 2 sin(x+ )% 2 cos(x+y)> — 2 sin(x + y)?,

i (¥ +1)°
(> f2 1= diff(f,x$2);

. 8e—x2+1 2 N 8 X2 e—x2+1 - 2e—x2+1 - Ze—x2+1 4Xze—x2+1
| (¥+1)°  (P+1)° (¥+1)° X+l X +1
¥b)

> g : = sin(x+y)"2+cos(y+z)”"2;

0]

[2 cos(x+y)? =2 sin(x+ )% 2 cos(x+y)? — 2 sin(x+ y)° + 2 sin(y

[0, 2 sin(y+ z)? — 2 cos(y+ 2)?, 2 sin(y+ z)° — 2 cos(y+ 2)°]]

(1.1.1)

(1.1.2)

(1.1.3)

(1.1.4)

(1.2.1)

(1.2.2)

(1.2.3)
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[[2cos(2x+2Yy),2cos(2x+2Y),0],
[2cos(2x+2Yy),2cos8(2x+2y)—2cos(2y+22z),-2cos(2y+22z)],
[0,-2cos(2y+22z),-2cos(2y+22z)]]

4cos(x+y)2—2 4cos(x+y)2—2 0
HZ2:= 4cos(x+y)2—2 4cos(x—|-y)2—4cos(y—|-z)2 2—4cos(y—|-z)2 (1.2.4)
0 2 —4cos(y—|—z)2 2—4cos(y—|—z)2
VY Aufgabe 2
|:> restart:
Va)
> f = exp(-xM4+x"2);
I fime X+ (2.1.1)
> f1 :=diff(f,x);
I fli=(-43+2x) e ¥+ (2.1.2)
> f2 1= sinmplify(diff(f,x$2));
fr=2e X TDOHD (830 gyt 4x 11) (2.1.3)

> plot([f,(1/2)*f1,(1/4)*f2],x=-2..2,colour=[red, green, bl ue],
nunpoi nt s=1000) ;
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1.51
0
-2 -1 1
X
-0.5 1
-1
-1.51

b)
| > # kritische Punkte
> K := solve(f1=0, x);

K:=O,%\/7,—%\/7

;> # Extremal stell en untersuchen
> sinplify(subs(x=K[1],f2));

2
[> eval (f2, x=K[1]):

2
[> # K[1]=0 | okale M ninalstelle
> sinplify(subs(x=K[2],f2));

=

i -4e
(> sinplify(eval (f2,x=K[2])):
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(2.2.1)

(2.2.2)

(2.2.3)

(2.2.4)
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1

—4eZ
| > # K[ 2] |okale Maxinalstelle
> sinplify(subs(x=K[3],f2));

=

i -4e
(> sinplify(eval (f2,x=K[3])):

=

-4e

[> # K[ 3] |okale Maxinalstelle

c)
[>T := simplify(subs(x=-1/10,f)+(x+1/10)*subs(x=-1/10,f1));
99
1 10000
Ti=-—— -2451 +490
I 2500 ¢ 490X
>t = sinplify(subs(x=-0.1,f)+(x+0.1)*subs(x=-0.1,f1));

i t:=0.9901541633 —0.1979500367 x
> plot([f,T],x=-2..2);
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(2.2.5)

(2.2.6)

(2.2.7)
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|

> sol ve(f=T, x,Al |l Solutions = true);

WArning, solutions may have been | ost
99 99

RootOf(49O 10000 7 5459 ¢10000 | 550 -2t +-22

> sl := fsolve(f=T,x=-2..2);

] s1:=1.101439469

> s2 .= fsolve(f=T, x, avoi d={x=s1});

] s2:=-0.8987054875

> s3 := fsolve(f=T,x, avoi d={x=s1, x=s2});

i $3:=5.002040816

> s4 = fsolve(f=T,x=-1..1, avoi d={x=s1, x=s2, x=s3});

i s4:=-0.1000000000
> fsolve(f=T, x, avoi d={x=s1, x=s2, Xx=s3, x=s4});

99
2 'Tloo 10000 (o457 1 490X), X, avoid = {x =

-0.8987054875, x=-0.1000000000, x = 1.101439469, x

fsolve| e
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LL = 5.002040816})
| [> # somt keine weiteren Schnittpunkte

Y Aufgabe 3

[> restart:

[> with(plots):

‘751)
> a :=-6-4*1;
i a:=-6—-4I1 (3.1.1)
> b = 2+2*%];

b:=2+21 (3.1.2)

> G = ((x+l*y+a)/ (x+l*y-a))* ((x+l*y+b) /[ (x+| *y-b));
. (x+Ty—6—-41) (x+1y+2+21)
GL:= 3.1.3
i (Xx+Iy+6+41) (x+I1y—2-21) ( )
> inplicitplot(abs(d)=1, x=-10.. 10, y=-10.. 10, nunpoi nt s=100000,
scal i ng=const r ai ned, col or =gr een);

107

-10-
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> Pl :=inmplicitplot(abs(@) =1, x=-10.. 10, y=-10.. 10, nunpoi nt s=
100000, scal i ng=constr ai ned, col or =gr een):

> P2 := pointplot([-6,-4], synbol =solidcircle, synbol si ze=10,
col or=red):

> P3 := pointplot([2,2],synbol =solidcircle, synbol si ze=10,
col or=red):

> di splay(P1, P2, P3);

-10-
V¥ Aufgabe 4
[> restart:
[> with(plots):
> f = exp(-x"2/4)*x,
Lo
i fi=e * x (4.1)
> L[0] :=1; L[1] := -x+1;
Ly:=1
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_>forj from2 to 12 do;
> L[j] =simplify( ((2%j-21-x)/j)*L[j-1]-(C(j-1)/j)*L[j-2] );
od;
1 »
LZZEX—ZX+1
3 2 1 3
22 1 -~
13 2x 3Xx+ 6x
L4::3x2—4x+1—§x3+ix4
5 3 5 4 1 5
=5 —5Xx+1 -2 X+ 2 ¥ - =
L5 X X+ 3x+24x 120x
15 » 10 3 5 4 1 5 1 6
=2 bx+l - X2 X
=" X =6 3 X T8 X T 00X T 20"
21 o 35 3 35 4 7 5 7 6 1 7
el 2 o1 g @ s 76 1
L= X XA L= e Xt X = 0 X T 200 X T 5020 ¥
28 3 35 4 7 5 7 6 1 7 1 8
=14X —8x+1 -2 X+ 2 ¥ - L+ XX+
Ly X Tox 3 T2 T 15 T 180 T 630 % T 40320 F
21 4 21 5 7 6 1 7 1 8
=18X —9Xx+1 14X+ S5 X S+ X0 - +
lo=18x—9x TN T 20" 760" T 140" T 4480
362880
45 » 3 35 4 21 5 7 6 1 7 1 8
Lo=22 2 jox+1-208+2¢-2Lp 72 L 7 1
10 2X X+ X+4X 10X+24X 42X+896X
1 9 1 10
- +
36288 & 3628800
55 55 3 55 4 77 s 77 ¢ 11 7
L= 11x4+1-223122 3 17 5, —
1177 5 X X > X T AN T 0" T120% T 168 Y
11 8 11 9 11 10 1 11
+ X N O T
2688 X~ 72576 X T 3628800 © 39916800
L12:=33x2—12x+1—1T10x3+%x4—%x5+%x6—%x7+&xg (4.3)
1l e 11 io 1 X 1 212
18144 604800 3326400 479001600

> for k fromO to 12 do
c[k] := sinplify(int((f*L[k]*exp(-x)),x=0..infinity));
od;
CO::2\/Feerf(1)—2\/;e+2

c1:=8\/?eerf(1)—8\/ze +6
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G = 24\/;eerf(1) —24ﬁe +18
'=i2+%8\/;eerf(l)—%ﬁe

Gi= 3
c4:=% +%ﬁeerf(1) —%ﬁe
C5::254+L576\/;eerf(1) —Lsm\/;e
G = 48974 + 3241556 7 eerf(1) - 3241556 Jre
C, 1= 6969314 + 463112546 J7 eerf(1) - 463112546 Jre
G = 3018413 + 401645069 J7eerf(1) — 401645069 Jme
- 24(5)2;32 + 152233;345133 J7 eerf(1) — 1552;;133 Jme
= PSTTR  HIOLLIOS [qr) 1SEIIO
W= o0t 103050 7 e T Fgegg Vre

10004750993 | 132011049529 132011049529
A2°= 7374000 T 3742200 Jreerf(1) 3742200 Jre @9

i seq(sinmplify(int((f*L[k]*exp(-x)),x=0..infinity)), k=0.

> # C =
[ . 12);
>N:=1[4,9,12]; k := "k":
i N:=1[4,9,12] (4.5)
> for nin Ndo
gln] := sinplify(sum(c[k]*L[K],k=0..n));
od;
g4:=%+%ﬁeerf(l)x4+sssﬁeerf(1)x2—25—328ﬁeerf(l)x
—%\/Feerf(l)XS—SSS\/Fex2+%\/Fex+%\/;ex3
449 4 1912 > 751 3 85 4 739
B2y nex ———— X+420x 9 x+18x R ﬁe

+ % ﬁeerf(l)
. 9683209 + 3565661 ﬁex7— 9598979 \/;exs—l— 15883433 \/;

99°= 1134 79380 7257600 1028764800
9 20338433 5 75991301 6 9598979
Xt 200 Jmex 97200 Jmex+ 7257600 I
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eerf(l)x8 15883433 ﬁeerf(l)xg—mﬁeerf(l)xs

1028764800 2700

4 7599792103001 JT eerf(1) x° — 3;8;281 J7 eerf(1) ¥ + 87;;2;87 /=
eerf(1) x* + —20712236131 Jreerf(1) ¥ — —408425047 Jreerf(1) x
B 47443095154 7 eerf(1) % — 20712236131 Jmexd+ 408425047 J7ex
n 47443095154 Jmex - 87;;2587 Jmex- 12;;22877 Jre
n 12;;;52(5)77 J7 eerf(1) — 6189724 X+ 785623735 2 — 719801590 3
4 6636779 4 1541401 5 5759197 6 1080931 7 727483 g

216 270 9720 31752 725760
_ _601883 9

51438240
9= 5700+ 7rso0sssonnn | X Trozsiozarsaonos VF 4O

= Sonoso000 VF X" Pyggyrs VT
SIS [ SO [ 0 B0
o TS [ 0 WML [ )
s et OO0 )
ST [+ ) ¢ BTS¢
B 239;8236;713 J7eerf(1) X + 179220156503040413 J7 eerf(1) »°
- 10?22223284 Jreerf(1) X + 409;%;;2745 Jreerf(1) x*
[ 238322019559 g 2 130008626284 ooy
B 1572762290348 JTeerf(1) X — 238?3;2(1)8559 Jmex
" 130(1)(5)2;85655284 JTex+ 157276225348 Jmex— 409;1(13;;2745 N
ot 2863574482220070919 JTe+ 2863574482220070919 J7eerf(1)
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~ 19705956496 x4 18061767503 2 1191845821 3
31185 11340 729

15514223125 A 7251344509 X 13619386421 NG

18144 28350 291600
~ 12840650623 X+ 2429691991 B — 288220193 0
2381400 6096384 15431472
223890187 10 _ 5232503893 N 10004750993 X2
i 419904000 622402704000 179251978752000
B plot([f,g[4],0[9],9[12]],x%x=0..10,y=-1..1, col our=[red, bl ue,
green, yel | ow] , nunpoi nt s=1000) ;
1-

+

y 0.51

6 10

-0.51

=> seq(print('n'=n,seq( eval f( abs(subs(x=a,f)-subs(x=a,g[n])) ),
a=1..5)),nin N);
n=4,0.0341291, 0.022113274, 0.098049, 0.057179, 0.2388493

n=9,0.007613, 0.00766, 0.01518, 0.043911, 0.01646
n=12,0.0025, 0.0020, 0.00634, 0.0114, 0.00149 (4.7)

YAufgabe 5
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|> restart:
> Dol c= (1+y(x)*di ff(y(x), %) = sin(x)*sart(y(x));

Dgl:= (1 +y(x)) (% y(x)j — sin(x) V(%) (5.1)
\ 4 91)

| > # Loesung mt Anfangsbedi ngungen
> Lsgl : = rhs(dsol ve({Dgl,y(0)=1},y(x)));

Lsgl:= [ L (22 -6 J137 - 7))
gl .= > cos(x) +2+ 137 —66cos(x) +9 cos(x) (5.1.1)
> 2
- 1/3
] (22 — 6 cos(x) +2\/ 137 —66 cos(x) +9 cos(x)2 )
[> Lsg2 : = rhs(dsol ve({Dgl, y(0)=1/2},y(x)));
Lsg2:= (5.1.2)

% (6+7y2 —6cos(x)

1/3
+198+842 — 72 cos(x) — 842 cos(x) + 36 cos(x)>2 )

‘)1/31?

)

P1 := plot([Lsgl, Lsg2], x=0..10,thickness=2):
> P1;

UyaNey
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1.8
1.6
1.4+
1.2
1.0
0.8
0.6 1
0 2 4 6 8 10
X
=> v := isolate(Dgl,diff(y(x),x));
d sin(x) v Y(x)
] Vi= 4 Y 1 +(x) (5.2.1)
[> # oder
[ > # solve(Dgl,diff(y(x),x));
> vf = <1,rhs(v)>;
1
Vf:= sin(x) )/(X) (522)
1+ y(x)
[> N=sqrt (vi[ 1] A2+vf[2]~2):
(> w = Vvi/N
[> with(plots):
> P2 = fieldplot(w x=0..10,y=0..2, nunpoi nt s=1000) ;
P2:=PLOT(...) (5.2.3)

> di spl ay(P1, P2);
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