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accsn (x) = ARCAN( X / SART (A— SQR(X) ) )

—@L\( xe J-4,4T.
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= 'T(XA, X2) € TRZI x1=x2 =0 oder ><4-l—><a=03

1 (%) € R xo=3 oder xe=—xq }

NP = Ou)e® fl, %)= 45
= Oy, xde Bl xf=x%" = 4§
= { (e Rl %= x°-4
={ (%, )€ R*| x;e RN T-AAL pued (Xz-"modu‘ xz:-y';;])

| X2 .
\ R4 e “o(f)
[ 3 / tow €
..\\“ s /:‘" “’((e)
\.\: /f‘.
AN X3
“: \ ;4‘
N, t\ /.I
\) . /' ‘l
AN R . )
Kt > X
NG
/7 <+ '\\“.,‘
. y ‘&"
o/ ‘\;" 'o-
2 \ Sire!
/ \\
/ AN
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=0
'\‘?,{X(XA) = Rlx, V2) = x2-(02)*= -2
250 = £(4, x2) = A= xZ = A-x?
Y |
A 20 T

‘/ | /] .\{zx i

X /1' 7 > XA 1 / % > X2
_ /

St !
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Beredhiwt. Sie dre pachelian. Ableturger. dus folgetdit
Fukhol .

a. P R*> R wut $(x, %)= Cosh(3x(+ Sx2)
b, {: R*>» R wut flxy) = Xyty3

XA
P R*=> R wnk  flx, x2) = amdon (x°+x3)
d. U= €(xyg>e R*[ y>0 J
P> R we g = 2%¢Y

LCS‘SLLLS “

Q. %(KA, X2)

Scnf (3X42+5Xa)' 6 x4

1]

gae_ (x4 X2) = Stht (3x1%+ 5 %)+ S
X2 /

y OBA) = Ax(xy Fy3) YKy -2y -2xy®

@£
o (x,y) =
o 4 (x*+1)* (x40
. 4=y -2xy®
(x4 107
_ X+ 3yz
H(XIS) Y2+/’
2
a . lx/’ af 3)(2.
C. —gf—(x,f,m) = (x,2+x:.3)z A DX (¢, %2) = (x2+%3)%+ A1

d. gxﬁ (x,y) = 25 (D - 4 ¢

Pixy) = 2% explimlyl).y) =

Of
ay X9 (x, 90 = 2% Qiqo(lzn(g)g)- (?'8 + only) )

= 2% %%(/H-(m(y))
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a. Zegu. S, dop £ RZ> R wk Pl xe) = coh (3x*+ Sxe)
AL jedew. X = (x x> )€ R? Skehg Ast,

X1 X2
e p, Zegu. See i f RE> R wr 'ie(""/’@)’[

Mattxz P Og ) ¢
0 flﬁf(’(« %) =(0,0,
fasw X-0 kel diffeat vecber it -f((f)‘ Fx.(0)=0.
P oak w XK= 0 widd Slehig.

Losuxag_
6. 54 (x,,) awe Folge wiit 4’:&!.*/7’1;9 Xpm = x,"/ se. (Xom) ewe Foloe

Y . = ° Da ;
e &,m am =% W Lok Siekoy,

ﬂf(gm f( Xim, Xoan) = va ceob( Bxym t 5 xom) = Groc etz

. ] : , . . - o2 o =
{(X/{o/ )('zo) = f(?o)

Also st £ xosleha.

b, 1. Aus SAdquUHQUFALd& 8wL £ oS AU zeﬁu daf3 {i w O
_.é
parhau Ladh Xy daflrin Bebos st auit (0°) =
¢ A parhelle Fuhtion uouﬁ W X =0 Zauee

0 10 gu X1 40 } 0
- - X/] +O =
£ 0 = £(x,,0) {o =0

Dese ko fat obe Abiewx.ﬁ O/ Qleo g)‘% (E) =0

. : A
A S (m) = (Yom) = (z)/olaiu, gt Af:_q; xim =0,

i ' A Gy
Es ast '1‘6()(4/114, Xom) = f(/m /m) (/m) +((m) - 2(/‘;;)?— tg:

= ,&/rru f()c,/m om) = L F0 = f(d) .

——

Mso ast £ w Xo=T aucd Skekg |
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Beshiwo Sie Olle foachaien. Abletgin dar Polguder Uekkorfelds:
#"ﬁ R> > R* Ui K {(x,,/ Xz, X3) = (31X X3, X+ X2, X9 S (x2 X3) )
b. U={ Guxde R* I x>0%,
P> R wik £k, % = (Vg , andan (2))
(§ bescrebt dete Adachsel wote kastesisdiet. Koordicalen 2

Poloskourdateaten. 0 dee Hdke  Healbebere )
c. ¥:RF-> R wet £k, %) = (X cos(x2), x5 Sth(xe) )

N~

L(')'SLAAgi

Q. f dat ore l{oarm%mk&;aaw
iR = R, $40ax, )= 3xixex3,
“22': m?p = “2/ fz (X4,¥7.,)(3)= X1+ X2 /

fo: R R fa(x, % )= X snbexs), Dawit gek:
oF

ot Of2 Ofz3
Bxy 4, X2, X3) = ( oxn (X%, %30, Bx, (%1,%2, %30, T (X1, %z, k) )

= (3xex3, 4, stnlxex3) )

&4« el EEN
9 a(x"/ X2, X3) = (6;10(") Xz, X3), E;L(X/' X2,¥3D , Dx, (X4, %, )<3))

= (3><,,x3 A, X4-COS(X1X3)’X3)

04 o ofs
'a—— L)(,()Yl )(3)‘ (6)(3 (5(4 Kz_/ 3) 8K3(Y4)YL X3) 6)(3(X4/)<2 5(3)>

= (3xuxz, O, X4 Cos (x2x3) X2 )
b, { Lot ohe Koorout. aler, fun kil otet
U= R Lix,x)= m,
fo: U = R, {z_ (x4, %) = cwcxtcm(ﬁE ). Daud+ gréd -
9L (v )= (@M (xq,x2) —é- (x4, %2) )
/f

O x4

. . A
(le X gy ()2 +4 % ('xa"))

- = X2
_< +x’-" X+ X~ )
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O

@—é (XJlYL) = (6)( (X/(l)(z Y, 8€Z(X/UXZ))
A

1 .
- (v ™

( X2 X1
Ve © %o )

1

f Lot die oo dacaker Pt ks oL en
40 R*—> R, $10q,x) = % cos(xz)
fo: R*=> R, 2 (x,%)= X1 s (xD . QAlso gréd:

of 084 Of2
%(w,)(z)t ( Oxy (’fza,’(l), D %4 (le,)(a))

= (CO.S(Xz_)/ Sn(x2) )

of _
Ox, (X, ¥%2) = (* (x4, Xz),

Qf:
(O\XL CM/XL) )

(‘XA Sun (X‘I_)/ X4 CosS(x2) )
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ALfgaba t6.
B Teid broegt side il die bl (ALgh dis Hurwe € bt RuGU.cker -

4

=) <) —_ t‘
decstellung i [0,0L » R, SO = (i Fma ) .
a. Sciwverel Sie der. Vedoof ar Kuve | (Tapr Wedetabale qulegew t)
b. Becodkicit. Sie TE) = S1E) #lrale te [0l .
¢. Brudhiw. Se [uie)| oo alle te [0, T.
d. Wie lanlet dre Targede o € i Puckie  SME e S drese
lotgute in a. el !
~
Losw,g;
a. Si S0 = (s4(6), 5:(€)),  iedetalelle -
4 43
t O ¥ Z ¢ A4 2 3z ¢
OIS -
( “ £ 4 4 2 E N
200 0 A 5 15 I T % 1
°
(‘Z,O) 3
*—éﬂl¢r_z _ é'f{‘é:; -t T (2 d.)
6=3/" g
/ =1
£=o
- X
z 1 ,
- ( -2t AN4ed < 26¢) B -2t 4-¢
b. )= UG (1+€° ) } ( LI+€5)* (/z+e-‘)‘)
_ -, A (“A-€2)%’ A ) 3 _
¢. [V~ y(/“-t:’-ﬁ CHeEDT T Larer)® Y vera- 26460 =
A
A }/ " —_ 2 21 — (42 -
(/’4—67')1 ARASS 8 (44_{:7-)7- V({:Z_{_A)z = (4 &z)z (f -‘*4) T 4T
- - A A - 4 .
d. = (3,3, )= (-3 0) =

clre auuuc Twam T Ast

T= {Sw+kshlker s = { (5

+rkG-20) ]| ke R

(= {lxyle B y=27 )
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—

2
7. RE> R st skehg fackel dpfratiodor; §:U—=> R wie
U=Tlrp) | 120, 0s9< 2TT wol glr)¢) = (7 Casled, T-sm i) ) bescloent

ot LJeckesel woie Poloskoordlaien, . kodesiscoan. Keordivatec .

R: U R se defucert dirch Llm)= £(glr,p)) . ("Farkbor. ia

Polask stvolis. o ke )

L 4

Q0. gzbw Sre ewe Fover W&rzd&uux‘g vo. F— Ue.d ¢ Q.

b. Lelches Restlrat Ciefuk diese Fotres Lor PO xe) = x2+x2" ¢
Mackew Ste ewe " Foke !

UD'SAMA !

a. Nade dus HLM%@,@Z %.-6(-

of 991 Og
gf;('r,cp) = o (ge) g trg) + @x (fj( 7)) - (7,

g (1, ¢)= (rcoslgd), T s (¢))
%’gﬂ (’r/(() = COS(LP) ) _g’%&(frlté) = Sch(tp)

%%(ff,(ﬁ% %(’r(o&(cp)/ 1:8Cn()) - (oslp) + %(/r(os(cp),ns.h(cp)). scn ()

o 8*& Aad,. ol tamredu
ok 694 of ,_(

oy (7,9 = @)q (8(”“ @) 3¢ (rje) + Jx, (g(fr,q)) 59 T,¢)
gm @)= (7 cosle), T SLhUp))

% (r,@) =~Tsmlp), 2L (r,¢)= 7 Casled .

‘P

fﬁ ('r/(p)- ool (Tcosop), Tsch(@)) ~vsinlp) + ;%I;(’rios(cp)/ T'Sih(p)) T+ Cos(g)

b. $0x4,a) = X4 x5 = %(x,,&h AX4 gf,_(m/xl)= AXe .
Aso folgk durch Bk h Q.
@p\, . ()= 21 coslp) - coslpd + LT sl sinlp) = 27T

P —

Q_QSLE (r,¢) = = 27cas(@)ir - sonl@)+ 2 s (@) 1 cos (@) = _O_ ‘
PBrobe: Alr,g)= 7% cosH@+ 75 s ) = 75 = @ﬁ Cryd = 27,
Db
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TR >R st uipbizd ecléck duecte (£0)% 24 26 =4 . Bredicct
Sce $0)

G. Mut Hetlode. dec Diﬂpirwh‘alveiauag i R,

b. durch wwplitites Difrcenterec.

~~
Lé’su,uaz_
) 3
a. (fOPHE4 =4 > 0= Vi-¢28 > £4e) =

A , 2
3(Yi-@-20)> (-2¢-2) > fI(O) = -3

b Flx,xe) = X42+2x4+xa3~—/1 =2

oF oF .
a)(1 (K”/ XZ); ZX/’“{‘Z y 872()0’/XZ)= 3)(2 . r)
E
216) ox, (t/f@e)) o 2t+2
) OF /¢ ) 3(£w))*
3 xs (&, £&) €

£=0, fW)°r 2t =4 = F03)°= 4 - Lo)-rp.

, 2.0+2
Aso: flhoy= - = = - 5

Qi fgabe 69,
Blrtdttn Ste e die folguden Skalerfeldec deor. Groc . bew
a. $: R¥5> R wut £, x2) = sun (xq—x,). cos(x+ 2x2)

\b. U= (x y)e RY xvo&/ f:U> R it Plxy) = x ¢

suig:

Q. _%ad ﬁ (X1, %)=

(Co3(x;~x2)cos(x;2x) ~scn(xp~ Xe)$h (2, ~Cos0=x) 08 (423 ) =2 30 4-X2) sen(Xa+2xa) )

b, flxy) = x9I= exp (nlx)y) =
grad £ (x,4) = ( expl nlx)- 4) %y,ﬁxp(@u’x)y) fnlx) )
= (x A,; Y yL}-/&n(x)) = (X%‘A' % Xl}‘%b‘) )

(
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Vorgelogt sei diie Sdttabiot. Ows Auﬁgabz 64, d-b. ¢ RATy — R®
St defirtieck ducch ;Q(x)“)'mi/( ,3 xj,

Fower st @ RACY > R ecklévk otwoa $K)=-ymm- -L‘,
2éigu. Sie, dap (XD =-grad §(X) P ale Xe R?’\{o’}r g
zﬁ%satzoﬂn‘siﬂr HiARrarbbLo(: @ besdeebt ae PoluhalfuudkFiol.
fﬂr ?, das Sogu. Qi be _?mmtaﬁox..stoow.h‘ae, Da gﬁexich‘ert,
:st dre Grantaborskraft F owe soguatile kotuswative Kbt
Lé’s,uuﬁa_

T, X-= (x1,x2, %3) € 3\ I Gk :

@5(& X2, X37= = ymH.

Y)qzi-x XL
Douwct foloe Plr alle £=4,2,3
o3 | 1
Z L (%, x3) = —ymH - (-4 -2
Oxc ) e
= YmH- C X

IR

Dablier %‘»&
- grad q)(x)‘ = grad ¢ (%, %, %3

D 0
(—é (X1,Yz X3) 5’?()(,( XL,)(3)/ eagc& Xz, X3 ) )

= - (7‘an',“§‘{3 X, YmH -1—{3/3 X, ym#r‘)?p Xz )
= - 'XI’NH'%'—:; (>¢l YL/ Xa)

- YMH :rp(x
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f:R*> R s defiluiert Otrcl £, %) = I3+ x22,

G Betddan Ste grad ¢ (x, %) e alle (x,xDe RZ
b. Laddhe Fmlddion +:R:—= R lat als Graplio. dre

Tar g haleblie TP ou Gp duecch = (44, 40) 2
bu. e Tg = RS
¢ Bohuwat S e Tangube Tpo at Ay () we
Puckle X°= (U; 4), Skittiore. See Mo (£) wn ol

~ l ;)0'

LBM% L

. grad £ (00 = U8 K, 2x2)

o

Bebadde X7= (4;4) (die esse bocion Koerditat, wot.
Sthd - aernseh ) . Dot Gtk 8 3= (x4 %) e R
E(X)= <grad $ (X, X-X7>+ L(R°)

=< (8,2), (=4, x2-MD> + 10

—

= A8Ux-A) + 206-AD+ A0 = f8 4 +2 % - 10 . G folgt

Tg= 1 00a,x0e R | x3=tla, %) I

pr————

= 2 O, %, 48X +2%,-40) | x4, %2 € R

c. O %«lb; Tyo=

{ XeR?I < grd £ () %-%7-07 =

{0y x) € 0| CUBD), Ay -7 = 0] = / \
{0, v)e @] 432D +2(%-4) = 05 = /

Slx %)@t A8x4+ 2%y - 20=0 ] = (

{(&/Y?,)éﬂz:z, )(2,2“9X/1 + A0 b li




B Ax.eaabx. 2.

___HQ & D Lot sl i de So&cléw,g UM Qe
— _’ — vordersakoren  C, G2 wed (3, Lobe! (4= AOO/AF:
— }-C—; | G=ASOLF (3= 2SO0 F,
a. Brldnket. Sie, dof side die Guoatuthopobtar
((4+C1)'C3

Aurcde dre Foret C= becochtn. LaRE. Beadhlan Se

dazse,
b, De Bwwelhepattdler. Loodin Wi AC4=dQ=z’U:/ AG=dG =-AuF

G+ G

bt AG=dG = 3LF gelhouk. Buediwr S det Aldesuryg

AC L guat (Tasdoee s ')

Ll MClururgolstne duicl Bueduiuw.g Low dC
i i

~

Q. B ?aral!elS'o&aéJrML% @At S Al Kepab kel . e
N
RULLSAG UL G cddienl Siche lre Kelewarle,  Qiso.

4 P Ca +C +C2

C A+ Cz (C/-{-Cz) (3

C - (Ca4C2) C3
Ca+ Ca+ 63

| ({004 450) 250 WH 250.250 -

Hrer ol = — S - A
J _ A00+ ASO + 25D AF 2. 250

= MRS i F

(o2 + A%9): 253 WP 254+ 253
b £ & e C+ac- 402 + A49 + 283 A F So4

& 425,3980459 LF
= AC % 09980459 uF

2
.. Q{ - GG+ ) = £ (G+C) (3 _ (3
e (CitCatis)? (Ca1+ Gt G)E
oc  GGHGHE) -4 L+ GF

oG (Ch+Co +CD* (GGG



-2- (Aufigaba F2)

(G+G ) (GtGetG) —1(GtG). G (Lt )?
(Ca+C2 £C3)2 (CitGa+C3)*

C oC ocC

Y dCq + 5220((2 + 8C3d(3

(3 (dC+d G ) + (Q(—Cz)zd(3
(Ca+C+G)?

250%(2 -4 + (400+450)°3 W F)
(400+ 450+ 250) (I F)?

4. 260*

>




A,dgaba 13
NCM De Bk e diuten Rdkedeger Hela-

ploke befrdi sicde w den Puc ke
| ZMMM)A_ ‘ (05m, 05m), (4m. OSm) , (‘t‘m; 3m)/'
T «Tm3 (0Sm; 3m), e jppduw Puckt (xy) oo
; T Pake iyt dee Topuais figg)= it
Wi e ptn chethe Sﬁc/ ob die Togpteors du Plale pow. Fuwht (2m, Am‘%‘
i Uk gl dhhen Bidbung, dre st Okl vowe 60° puid dar
Aubsae. Pealikacte bMdit | auskegh ode abfalt.

~——

Lésmgz_
Qeor bevadde T = (o (60°), sun (6c°) ) = (ﬁ, 4V3) wed brohiutuen
CDL‘)f (Zm}/fm),

¢

(Aoo%(XaJrSZ)-Zx(AOOx-%)_ o A00x(xX* {‘3) Zg@OOx ) oc)

?{ad f (X,Lj) =

(X 442)° g (x*+y)*
Aoo (43~ Xy o, Ao (x*- x4") < )
- ( (x*+ 4" / (X*+y*)*®

JUSIEEEY

G A C Y h m

A00(4-#) °© =2) %
9 qrea £ 2m; m) (oom ) °C Avo(8-2) >

(f

(2%, E)

Also: Do £(2m, Am)

i

oC
<k w215, (35,5067

oC o
6+ 12V3 ) m ¥ MIT%09F W

1}

1]

Dp £02m; Am) >0 2 die Twwprraks wignud 10 cbr
AL Ger b hta Hue (Bioum% n.

e
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Becodittne Sie Glie w0 e fParhelen. Abletugan  der Polgeda.

Skalasfeldys
G. £:R*5 R , Pla,xa) = suib (4 +3%°)
b. t R3- R, Hxyq,2) = Sy‘g boexply-e) +2

2\ /)

(&g - . )/ 2
Q. 5;{(’61,\(1)— e (G xy +3x7) - if; SQ)(% (,(4/)(1): CCD&M&HXLZ)‘éXZ

Z(XAIXL) = b Sk (Yx 43x7) Y = A6 swikh (Yxt3x°)
/

DZ
_ax,:,( 0o, ) = 4 smbh (4x+3x ) 6x, = 24% SCnh(‘(X,M?)x;)/,

0%t A : » ,
5x4axz(x’,(/\(z) = é)(g' Sm&(‘fx,ﬁé)(f)"f = QVXZ Sm A (YX/{""O)QZ)/-

gt
5_;{1 (X4, ¥)

b o (4x043%5) + bx, SWb (4x43%2) 62

l

6 b (Yx, +3%5) + 36 %7 suih ($xt3x)

@ﬁ
ot

1]

2

(xy,8) = dn(3): 3" g av(Xta 1= 3"+ z. exply ),

Oﬁ(x/%a-(wz)} 3y ;

St (xy) - l3) 3

L
oY -0

/

224 A . X
Seb, gD = )3

&t (xyr) = thexplyt) .

ot (xyt) = exply t) Freplytly = explye)(ry +4)

O (yxy,e)= 0
(x,y,¥) = exply-) + Y4 exdy-2) e = pr(y.f).(z-g +1)

~N -~

o'
Dyot
J (xlzj,k) = %QKP(U%)% = ’\dz é)(p('j%)

ot

=)

tja) 4- eqo(«j v) 4+
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. Beshw.war Ste alle [okofe. Extreca  yex fo R%> R wut
{1 g)= (xtgy)* A2xy

b dbigu Se, do3 {: UDR uut U= {Ooy) [ xty >0

d flgy) = x b (xty) -y ke lokoler Extreaca Lot

Lé'su&%t_
a. A Sderch

grad f (xS '1(10) =0 @ (3(x°+g°)2’- 124, 3/{(K°fg1°)z~/12x°)= 0 &

b G =2 L
(g2~ 44° = 0 awd  (xX%hy2)%- §x° =0 &
YR ERC =0 wed (Cty?) = ¢x° = 0 &

2

x° = yc ed  (@Rx)P-4%x° = 0 @ Xotgc wd xX°-x° =0 =
K=Y wd XX = 0 @ x=¢° wd (x°=0 ode 4) @
(G40 = (GO o (X4 )= (400 [ 2. Sk

gead £ (x,q) = ( Blxtg)*-A2g, F(xt™M2x) =)

6(xty) 6(xty)-42
He (‘)(,8) = ( )
6 (xty)-A2 6(xty)

0 -A2

) N@ IO}O)= (

» o) =) det H@(O,O)=v/(‘(<(<0 =

{ bot W (00) ewsn Saltelou ki,

42 0
Lo = Np (A 4)= (o Az) D ek bp (40 =AY >0 2

{ et o () e lokalks Exdvat

G

oxe A= A2 50 = dhes 451 de lokales Mt coe.
&d&(ﬁ&bw\Si f et W (4,4 ww lokales M. W

{4,4) = - ¢,
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A, SchanAt
o o pu. o . x° x° , 3y
grod { (X5y7) =0 @ | en(xi—s)f-;;;;gg/ g ~4) = (0,0) @
© ° 2.90. (n A9t
6n(x°+4d°)+.f — =0 wd —H— -4 = 0 &
7ty Xy 2.9¢. < (x°ty°)

dn (Xoﬁjo) + 4 =0 wa x°- x?-yt =0 <
@n(xoiLﬂc’) = - d %°= 0 &
Ou(x°) = -4 uud cac=o & x°= g— . %j":o )

(x° 4°) = (—/e(_, o).

2. St :

X X
grad £ (xg>= (nlxtg) + g Xty ~A) 2
A _‘x_i% - X 4 X
+ ' -
| Xty (xt> 1 vty (xig)?
Helx,y) = iy — X X
(X+y)° /] (xty)
X+ iy B S
= (xty)* 7 (xty)? 5
Y - X
(xty)* | (xty)?
4 e 0
Hf(zl 0) = ! 5
0 ; —e
olee M{(%/_o) = -ef< 0 v f bt @ ({;’: 0) e te

Sallelprubd,
,_;E__i'(_&‘al‘owé-' 4 bot kewue lokolue Exhrew.o
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Die %wwaaow;e Wies Cradss aut SeHeuldger x,y = Cot
ce  Laige W & st e Quadsr aut woxitalew.
Voluunat . beshiewen., dassec fEaAwdjag%a(z gled. 2Y3" st

Lé’stu,% :

Do gesictde Quodes fobe oue Stdeldegin x, 4,2 70,

B gt Vxrgee = 2V3 S sererat- 12 o 2= A2~ K2y

Es gquugt, x4,z so . wdlew, de3 des Guadret des

Quadcvolers wexiwald il , also xl.gz‘ 2% Qeger

22=/{2—x1-cj?— Lstew’ Mexiwuw. oot

f: U-> R o Us f(x(g)lwo y>05 Plxyd= x> Y (A-x"-y*)

= 42)&42 VRS X%

e beohuwot.,

A, Sdntt

grad £ (x°,g°) =0 @

(24X - 447E)* quﬁ/%w%ﬁlﬁ%ﬁh¥@%ff):8@
(o) o7, 0%

/{:zxo(tdi)o* 2(:)53(‘ - X (0%2) : O udxfj(), ¥

A20C) ¢ - 4P = 200y = 0 2 195 -2.90.

A2 - 2(><°)?'—Q¢3°)l= O wnd 42— (x°- 2(%°)Z = Ox°,<‘di>>o

25 26 (PF =0 wd (O + () - <>

122- 200 -y =0 wa  x°=y° &

A2- -0 wd 0=y @
A= 30 wd = ¢ @
0yt © x>0
(- 4w =y
XO‘= %O= ‘;L =
g0 = (2,20




~2- (Aufqobe %)
2. Sdkntt:
grod f (xy)= ('Z‘(xgz“‘(gzxs" ZXLJ‘, thxlg—ngg‘*((xch') =

Z‘fﬁz»,/fz%leﬂ ZHV , ‘f&’x% - 8y x>~ Xx(ol‘

Hf(x,«d) = . e
qu,j-gﬁxig)(%f , 24 x5 = 2x¥ — 42x (32'

| A28 -6

Hp(2,2) =
'éq ‘ '/12?

14 J

det Hp (20) = A= 64" 2 O > § Lot W (22 & fokales

Ex v ouutnc .

g%{ (2/2) = ~-428 <0 = cdhes Ast au  lokoles Haxiww. .

' 20
Sehe  Qlsw x=y = L D wi=4Y = =2

@mrgabws‘: Dre SolL odus Quadars  Site awgc& 2 (LE)
e Ldlae  (der Qroade st Olso aw Qt‘ir{&al!); or ot
daue. e Volrwew wor. § (C(LE®).
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Stuittiers. See das Ridduugofeld dur Diffranbioigleducg.
g
y'= 2%, x+o0.

~~

LOSuung : 4
K 4 |
\ L ! / /
\ \ / /
AN \ ! 4 / / R4
\ \ \ / / /
~ \o \‘ ‘/ ./ L
~ N /S -
—p— . —— —p -t - X
1
_ R \./ \‘ N -
/ /o Lo N\
/ / / \ \ AN
/ / _ \ \
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Au(?a&b( 8.
Losir. Stz e ‘;'ofza,tudlx,en '$2ﬁ{£ru.h‘algie:duu8u bw. . Ab{)O,LC,au{ri“

problie durct _(:rauwﬂ Ao Vanabled

Q. %‘5 2%/ %4(4)=4 (vgh Atf?cacbe +7)
b. LJ‘= ZX% ”

\C' (ﬁ:: N A4 x%

Lc‘isuxA%L

0. @ 4=0 4st offtibos ave Ldsurg dusr DiffsskalgioGuy .

@ Su uuL 4*0.
%': ;L% > %f - Q% ) i‘;d‘d: l'fzdx =
5%‘ dy = 2}4; dx & (JM[H} = 2 dalxl + K (ke 2@)
fzi = exp(K+ 2kl ) @ lyl=expl)- explinix) =
)= expU0 x> = y= Cx* ( (e RyioY)

@ wd @ CGiefet. oOls aligi tiue Zéisw,g dur OGL ¢
y = Cx* (CeR)

© yU=4¢ @ CA=4 @ (C=¢

Eldergblis:  y = 4 dost des Auforqosetproblow.

b. @ y=0 Ist ure [Ssurg.
@ S ww. gt 0,
%l:_"?x% IS %%(=olx<j &) éd(é= dxd x &
«ngl: x*+ K (ke IB)‘ @ lyl= axpl(x*4K) &
lyl= exp(i)- exp(x®) @ ¢= C axplx)  (Ce Ri{ol)
D wd @ Gefete als allguntiua L8surg dur DGL:
JJ:C' axp(xt)  (Ce),




-2~ (A(A(’%om 18)

. @ y4=0 1t awe Losueg.

Q < ¢ to.
X U dy ~  x¢g 4 X
‘3(.: “ATfi = (T(;L( S T ik = 8(1% = T ALk dx A
jﬁé o gj/f:xt dx & dnlyl= =% bt + K (ke &

A

, A
@n!%h '(7%(}/7—:“‘7;——)#‘( @yl = exP(K):W

y - C‘ﬁ%’? (Ce R\ 10Y)

@ wd @ lefor Qs alguetits losung o DGL:
1

=




ﬂAM%am 79,

EW Ko dx Hasse m wid dar olsian e Spesfiodat. (drue ¢ K lle ek,
vor. du Alfaugotttnpretur 3, auf dee Tewpeaks & du Ungeourg cb.
U= 0O esdutebe din. Verlod de TRt (L AloléLgighat ol du 26t .

Hir dpe 2tecdu Ak durid-G - clus Lirueaet.ge & gtk Lot %=m-c 2‘—5/
17N VTS _oLQ ~k (0=C1), wokk: k>0 leowstent ist. Brokiduw e Sie LTE)
Loam%_
&
gg = mc f Wil g—g= ~K(-L) = me %; = —k(0-4) =
dd_ &
- = (U-45) _
de M-C ! . (Eside Ahﬁatqotwtuﬁ?am.
o) =
@ O=0p Gt Ssug de DGL
@ S U+ 0’4
d & i _ _k S G
T A 80 O g T T de & [ -
',y%‘.c (o(t & | O-Cil= - ?—5— €t C (CeR) <
K
[0-Gil= expl-E e+ C) & [0-8- explC)-expl- =€) @

o-0 - ¢ expl- 5 t) (LeR (o)) @ T=G+ C 2xp G €)
@ wwd @ Uelor als a(‘aw,uu (,OSLLL? dus DGL:
= 9+ C QYP(WCU (Cem)

@ Loy 0, © 0= /@4*2 S 2* Oz-

M%wa‘é . _ /(9: 0&)’ ,@;{ t+ (OZ‘OA)‘ pr(«”—lﬁ—:c.t>




rAL,(?SQI'OL 30,
Ssue S die folgu.di Difranbalgieduagu wed [(Nfe ewwer
awawcu. Stbsktuhot.:

Q. ﬁ = (8 )+ S
+
b, 51__. _,:L__l(_ X’FO

X /

¢y (X1-exp(3)-/f)'exp(-y)

Lé'suugz_
a. Ausate: 2= §-X
ALdsielion ewer DGL P 2
~ =2l yl= A
2= y-x 2 | : > 2= 2t
le: (g—x)ZJrS =2%+5
st de DGL v 2!
d2 A
2= 324 ¢ @ TS = ¢ @ Fgdr= dx &

ax

1 \
)7 - jc(x @®
Neb i e g !

. A A _ _. 2: _

rg 4¥ T Lf( 2pn j(2)+4 &
Stbshtiboi u=-§: = &;=2, = dz= 2di.

e de.

= sz du = ‘{“Ou‘dah(b) +C
W+

fc}\u

= QQ(C(-QM(Z)+C

8 © 4oaclnt)- xtk (kew) o arelan(?) -

IxkC (Ce) & %= dam(2x+C) © 2= 2dam (2 +Q)

ReichstbsbthoL. :

2= 4-x wd = 2den(2x+C) = Y= 2dom (2x+C) +x
Erdurgriomes :

Y= 2damn 2x+0O +x  (Ce )




C.

~2- (Aufgabe §o)

Acfstelion. e DEL Pl =
ys2x = y'=2hx +2 ,
y { 5 Zx+2 = 244

> x=A4 = 2=

Lsst. de DGL fov 2 ( divehle (Lbegrabor.!) ¢

2= Onlxl + C (CeR)

Rick stbshtubol

p= 4 wd 2= Gulxi+C D F = lalxl£C o
Y= X fnix] + C x

ELousrquol's .

Y= x x| + Cx (CeR)

Asahe 2= X+ exply)-A
Akdstellon. ee DGL v 2
2! = 4 +exply)- y'
3’= (x+ exp(td) »A)-ex;a(—g) = z-exp(-y)

2= x+€>qo(td)—/f =) i

> 2= A+2

bsw. ds DGL Plr %
@ 2=-4 st ewie losuny
@ Su e+ -4,

= Atz @ %=4+2 - /ij_—t'o(z =dx & Inl|zdll= x+K

(Ke R) & [2+1] = exp(K) -exp(x) @ 24+A= C: exp(x) (CeR\oY)
= 2=Cexpx) - A,

D umd @ tiefert. als aligueeiue LSsurg dus DGl Ll 2!
2= GCexplx)=4 (CeR)




-3- CA—QP@Obe §0)

Rickstbshit hor:

2= xtexply)-4 Urd 2= Ciexp(x)-A4 = x+exply) =
Coexp(x) = exply)= Cexplx)—x = y= %(C-ekp(x)wx7
Erdaergebtus

y = tn ( Cexp(x) - x)  (CeR)




“Awfgabe $A.

Beshiw. o S chhe allguiete Losueg do folgee clic.
QiL.occan. Diflrin. h‘algl&‘cﬁubgu :

a. y'= - Ixg + x expl=x%)

b, gl+ 3(9 = exp(@x)+ 6
~

Lﬁsm%:_
Q. A. Sdink Lé'su,ug ol agwgw%w &q&uo%u DGL
%’= —Zx% el Frenu ung dv Varmeablet

@ %T»O Lst ewle Z8sulg
. dy 4

@ Tl %#O %r@; Lj’“:-?;x% &) gj(=-—2xge-—) %dg=

~oxdx @ [Edy = -afxdx @ Galyl= XK (keR) &

gl = exp(K): exp-x") & Y= C expl-x*) (CeRiiod)

sgesauat @y, = Cexpl-x) (Ce R)

2 Sdin B Vanwabot di Ioistardan
Avsake @ Yys = () axpl-x*)
T, ys'= - 2x ) expl-xt) £ xo expl-x) } >

') exp(-x%) = X expl-x") = ) =x
Sehe c(x)= 3x% = Ys = 1 exp (—x%)

3. Sdn bt :
Y= Yot ys - C-exp-xDt I exp(-xY) (CeR)

b, A Scunit: L«S‘SwAg olus m%L&Sa‘aw &owO%wu DL
,(3’-:-—3&3, durcke TY’%(AU.L«? o Varablei

@ y=0 st ews Losung

, d :
© ® g0 qu - o B o fu



=2 - (Anfgobe 84)
Bdx @ (Gdy = -3fdx @ lulyl = -3x+k (KeR) @
hal= exp(k) - exp(-3x) & %= C-exp(-3x) (Ce R\loy)

wsqwamt: _%a = (. exp(-gx) (CelR)

. Shntt . lnobale dir  Kokskoriew

A scir Ys = c(x) exp(-3x)

L oy jgg._exf(__ 3x) + exp(2x) + 6 3 5
T %5' = C’(X}' QX"O(‘?)X) + c(x) ‘QX'O("S_)E)_'.(‘;\E)-

Ci(x)- exp(-3x) = expx)+6 = c/(x) = exp(Sx)+ 6 exp(3x)
Sehw c(x) = Loxpl(Gx) + 2 exp(Bx) =

Ys = 45 exp(2x) + 2
3: SC@(W#F
Y= yatys= C exp(- 3x ) + %éxp(l)() + 2 (Cel

—_




R ic cgtotin st ez RebutsdOiiing L0 Ll ik
—e ey B ‘e

Ur, Uc Ctisdtt. (Mdustond R td ewen. Kot dic -

o /,520 Sebor sk Kopeakst C, an die 2w E¥puche
W t=0 we Oecdndoparuutg dy Foru

U&) = ??L'sm (wt) oquAagL Lavd . Do Kotdisetor Usé wl. Busdadi-
Aot eoplade,  Geoldht  Ast dur 2ithcle Vol o
KoWsanmuua U, £),

A, igu. Ste, dafp das fblgwde:\ Aufaugosrtprobler. . (8ol

o d, A | |
sk Ul + T Uee) = L sinoe) T=RC U0 =0,

/

b. Ldsw. See ddeses A&fa&qfobﬁ-tprob[w,

— L A
w p (4t acduaatan) J exp (Z¢) stin (WE) dE =

W T? _ 4 4 ) A ‘ . oL
T exp (T ) (G snlet) - 5 cos(wt) ) + cousd.
~
LO'Sbbuc}‘[_

0. Mepskellen dus $;wruh‘a18:awm%_&;‘f Uc ()
A
) Upe) + U ®) = UE) = Lesinl(wE)

2) 6) Uplt)= P'ft) }:; Rc-dfi— Ul + Ugle) = s wt) =
by Tw) = C gp Ule)
A
O.‘(E(Euc&){— dz: Uc k) = %‘ Sth (LE) , = R.C,

A fargoheditgung :

KoldiStter L8l ul Busdaliou it Uk gl £ i (0)= 0
b, Mlguutita Lésurg de Diffeahalgladiung:

A Sdorittn Losihe cis gibdnigon Lotnogu sl DGl

d : 1 — R

= U () = = T Ucle) drk Briuuug do Vanabolt.
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@ U =0 st osidar ke Lé‘vsuuﬁ

@ # Uc?O geth - EO(E uc=—%at & [f;duf—%df &
[ dle = =7 fae @ dnlucl= -£erk (cer) o
Ul = explk) -exo(-F&6) & U= Crexpl-5¢) (Fe R f03)
Alsor Uge (E) = ¢ exp (- %6) (CeR)

L. Sdntt : Vanafiol de Kokslowdtr

Mesore o U od) = cc'b) exp(~ %f) "

r & Ueg o) = o FEW) opl- F6) ¢ T an(wt)

CU.' Lo
-_.—_D
dt Ues C8) = CCt) exp(-Ly + __CCE)_ é)q_a(_-f;f)_(_{).
9(- ciE) - éxp(“ t) = %’ s (Wt) = 'd‘ Zo=2 QX;O(-C{-) sen(Ait)

Nebt i dhbititg () Jexp Lo smlubdt = 2

A packele Tokegratol: 0= ep(Ee) | $0= T epEo
8Ct)= -ff§Cos(wt) ?"(t') = Sn(wt)

\(exp(t t) sih (LE)dt = ff(t)?(e)dt = f(t) q(t) ff(t)g»(t)dt =

_ & aplde) o) + o exp(Ee) coslob)de = @

2. pachlle mu%mmu: {(&)= ax;o(%t)/ ;t(—é)- z ewo(%"é)

wit) = f) stlot), 46 =cos(Lit)
@ ~ {5 ep(F0 estot + IEZORAOETE -5 oxp(F4) cos(wt)
+£’5 )48 - foLc j"fé&)&wdt = = ‘2(3 exp( %ﬁ—)v cos(wt) +

1 .
o oxp(£6). st(ub) - ame [op(T6) s (b dt =D

.2

(/lJr T2 fex,o t) sm(ut)d&?* 5 exp( 26 coslwd) +

lec ex;o( £) sth(wt) +  Colst. =)

._————’” S \fexp(rt) s (wBdt = expl Te) [wzt stn(we) =
=

f‘o cos(ut) ] +  (oLst



3= (Aufgoee 82)
1L et db s e 4 4. . 4 : .
J exp (7€) Sinlut)abs s exp(z¢) (o swlwt) =5 cos(wt) J + cousi.

G Nabureo&um% _'_

N, A R e 4
Su alo =745 exe( £¢) [ 5 sibut)- § caslo®) ]

’IA. . .
7“;,5 (e) = At Te ( sun (LE) — WT cos(wt) )

3 St : .
‘ , U
U e = q&/&(ﬁ)* Ues(E) = ¢ e)qo(-?e) t e (St (L) = LT cos(wt) )

Lé'suwg das Mf@qowmfgam: A

P AwT 54 hwT
() =0 C- .0 & C-
Y (0) o =0 @ - on
E&dﬂ?ebw‘s olso
U ) = o explT ) + g (stnled) - LT cos (LE) )

(Th. dur Peugg:}z wyd du 2. Swowd ofe  Aock

/u;:t folgucls  Foran Grockrizbti:

Ve S (Lt-¢)

¢= acctom (LT) )



Au{(%ubi 3
A
Brohunimer Ste alle ZOSLUVQUJ— (d_-#o 000 (d_‘__ X% }

2

Lb'su,u%:_
Fs fatdilt sice wwx ane Bervoudl - Diffrdthalgiediurg wut
ol= 2,

Aot

4
Altsate 2=y T4 Ty
Avfsieller. e Dal flc z ¢

2=y > 2 ?')%J -2y 5
. _ 4 4—2 4 4 4.4
"j"‘x‘j*xlj Xzt x 22

A4 4 4 4 4
__3_(=“2( 2+ x22) = xZT %
(Oste o DGL fir 2 :

A Shocd:  Lisu di Lowoguan DGL 2= =

@ 2=0 st Losung

Fo 2#0 %r@t: 2'=§2: € C%(%:fg = é-d%=:'§dx
& nlzl = Onixl + K (keR) @ 2] =(x]-explk) &

= Cx (CeRr{0})

Also: % = C: x (CeR)

2. St : Vonahol ous Kotstowdea

AMsafe . 25 = C(x) X

_ 4, . -4
I ZS e }-_C-()fj —X_ X - /(X) x = - /;{Z -
Io2'= d0dix + e
= - ";z O She olx) = -;’? > 2= A,

3, St 2= Zat2s = Cox +/ (Ce®)

Rich stabshirhoid;

A
y = —42-_-=———-—__X+A (ce R)




/A/Lfgabe 84,
Bobu e, St st Wife vot Tabelle 7.4.3, die ZoSutg
G y'- 24+ 40y = 0, yl0)=0, ylO>)=4

kb. %"-4%'4» 4y = 0 C. 8?"-2%'-—# = 0

L5$M%j_

a. Dos chosthlenst sdae ?ol%uou [ bet
p) = A%= 21 + A0,
Es bat die Melislellee. dp = A+ YA<10 = A£)-9 =
AT 3.

Also (34'0 :

Uat

Y= gexplx) cos(3x) + ¢ exp(x) svn (3x) (¢y,c, € R)

A3(0)= 0 = ¢=0 =2 y= Cexpld sw (3x)

Y= G explo (sm(3x) + 3 (05 (3%) ) wwd y'(0) =4
3¢=4 = = flg

Also : _45——-_% exp0) s (3x)

b. Dor d.osohknshsdhe Folytole lactket
pV= A-gat+ ¢ =(A-2), |
Es €oat die doppetie Udislelle A=R.
Alsor y= ¢ expQ2x) + Goxexp@x) (¢ Gel)

c. W l6st nst %”*% %'*- % =0,

Doy dosohkenstisdie ’?oudww LQu let

PO= M~ -3,

| | | )

E Gat dre dlsledion l/z(L: %iy(f'q 4_% = 3
=4 - |

| 4 -1, (GGer)
Also lj'= CAQXP(.&)O*— G expl=—y X). &2

=
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[Osit. Sie dos folgaede  Sdindguiqgoprobl e ( “sdkoe

Datepilig ) ) ]
g@ s(t) + 26’0(-2 () + kis) = O/ s(o)=0/ ~e S(o) = Vo,
Lobe, 0<d < k.

~—~

L(‘J’SLW@ B

@ Llésuug do DGL S+2ds + kK% =0
Das closaktenskhsdee 'T”otav@oLL‘ lac et
pt1) = A5k 284 + £”

s ot die Miliskelien X =-dF ng-.—gg’- - -dEie
<
we W= ) e Jt
Also: st) = ¢4 expl-dt) cos(LE) + ¢, exp-Et) sh(we) (¢4, C2eTR
=" r*-¢*
) Aswed oo A{Afax‘qobad,uﬁpuﬂ@m ;
S(0)=0 3 ¢4=0 = skt)= G exp(-d) sthlut)
SO= o (-&) exp(-&t) sin(wt) + ¢ expl-{E) -0 Cos(ut)

= g expl=dt) (0 CostE) - & <h(LWE) ) wwd §0)= Vo

o
(oI

Cz2'0= U = Cz=

Rlso: s = % exp(—d't) sn (LWE) wt = lez-d”l ,




[ Aufgane 86,

Boobauwtl. Sie «le sperdls Losutg ¢s dee felgedu. itdeoteger. e

€iearen. D fferen halgleda. get:

o ) o
a y'ty = 3x oogty T

B 3l.+ 4= exp (20 €05 (3x) d. 3"- 23'*’3 = expO)
LBsw.g:

c. Da O kewe JAdiskelle dio diGrakteashod.eL ?ou%owo
p(l)“—- A A Lst Jat ket dur Alsoir
Ys = ax*+ bx + ¢ =

Ys = 2ax+ b

s = 2a
Eweseh i, W die DGL s g bt
2a + ax®* + bxtc = 3x° =2

ax®+ bx + (Ca+c) = 3x*+ O0x +0
a=3 wd b=0 wd c¢c=- 6,

Also: s = 3x*- €,

b. Da 0 erwe dufade Oulisielle dis cl.erofberts Hocl gt
Polytows  pCO= DX = XHA) st avdet dur
Al sate
Ys= ax+bx D yl=2axtb - 83“-—*20.
Cuesdril. dtre DGL th’j?bl—i
2a + 2ox +bo = X =
2ax + Ra+b) = A x + O =

200=4 wd 20+b =0 -

="§ wd  b=-A.




-2- (Aufgobe §6)
c. Da 2+3i Keke Rulsiele des chorailedshsdatt Polglow.s
p Q)= D244 st Lacis d:, Alsche
Ys = C exp(2x) cos3x) + C exp (2x) sn (3x) =
ys = 2C exp(2x) cos (3x) - 3C expl@x) sth(3x) +
2¢C exp(2x) s (3x) + 3¢ exp(2x) os(3x)
= (2¢43%) exp(2x) cos(3x) + (2C-30Q) exp@x) Sith (3x)
Y\ = 2(2¢+30) exp @3 cos(3x) —3(2C+3C) @xp@X) sih(3x) +
2 (2/5'39) exp(2x) sin (3X) + 3(2¢-30 exp(2x) cos(3x)
= (&2C-50) exp(2x) cos(3x) = AR HL) exp@x) stn (3 %)
Elselra. W oe DGL Qfgib\t
(A2 E-50) expl2x) Cos(3%) = (A2(+ST) exp(ex) sin (3xD +
C exp2x) cos (3xD + gex;o(lx) sthBx) = <xplX) os(3x) =
(42€-4¢) exp(2x) cos(3x) 4—(—/(2(,—%5) exp (2x) sn (3x) =
Ao exp(2X) cos (Bx) + O exp@x) stn(3x) =)
DC-4C = 4 wd —A2¢-4C =0 2
-36C-4YC=-4 wud C=-3c¢ -

4 v 3
C”:‘g(,o G TN | C’—YO

Also: Ys = _‘f—o exp(2x) cos(3x) + ?30 exp(2x) sw(3x)
[ {_(65 Qxp (2x) (3 Sh (3x) — cos(3x))

d. Da do‘oao,d_te_ Qullsielle o claroh rerishoclaie
P%deo}ul,s pCA) = A= 22+A4 =

=0 ost, davdet de
AL sake |

gs = Cx*explo =

s = C Ix expO0 + Cxtexplx) = C(2x+x explx)

i

Ys C(2+2x) exp(x) + C(2x+x») explx) =
C(xX*+4x +2) explxD

=



—3- (A\,\_?Som £6)

Euiselri. . dwe DGL erarlo\\:
Cx* Y %+ exp (x) 2C (x*+2x) exp(x) 4+ C x%explx) = exp(x) =
C{x=2x+x"+ 4x —#x+2) exp(x) = explx) =

2C exp(x) = 4-explx) = 2C= A = C=3

Also 4s = ‘é x* exp(x)




A_ufga'm g+

Losew Sie cie Sd,\w‘m\]/vu g gles L(AL(,LLS

d*

ae s t 265@5((:) + K2sw - bfos(kt)/-

O<{< U scloacke DE i - d _
k (Yscoacke Cbcu.,a«ﬁcu,g )/ sl)=0, gt s(0) = 0,

Lb’Su,ug 3

A Te L. Allgzw&',u.z .Lc')'suug du- DGL

A St (s der ruguldrgl Qotoguat. DGL
C%; s + 2&%5&) + K’s(®) =0.

Das  clorakteashscla Tolyguow Lo et

pLO = A° + 2480 + Kk

Luwd Lot e Ao liskell e
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