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iy (3m+l)!(/~ngd"zf = Al ,;L%;_- - 0< 4 2
ﬁ (Ai:)' IZ:LLQ&‘%@,‘(: CQunoh g den feriledu.) (s
M+ m oy
-y ff“f. S e g )

=€>/’

dst  diveguet  ( Quohisdsn -
A b s )
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“Anzabl Mmoo dec Summandin @nlesen
(chne Aunforgs stmmainal )

Stmmanc. gledr 4 Sehen

Summe 8l&‘d¢ A seheen

R¥ L=A bk m
Wmmand.  ddcrch =Sutmand  grsebetn
)

Summe dutih Summe + Summand.  eSehen Sht,}doc?rom,
(

Summe ausgeban
Dieses ‘?m@rau\w bo o itk Lb"éécmwgoue(u te ee
2080 s, e deorde ewe Rebe dufturceck cst | it datee

eS (arlke oot FPorkalsuuwuw. U Sy heshiecd,

a. Buedien. Se Ss ( d i, sehee Sie m=5)

b. e Lowlet s (e Reluiforw) 2 facuw st diese
Reide QO,L«UU%LL..Q ¢ Rale. Sie: Ualdee 2040 ise S°?

kC. (ce 8@}3 Lt de Teller [S-Sg| Lsclshens ©

Losutg ! s
a. ss = A+ 2 (-0° f?
=4 '

]

S .
-1 4
A= e -
1 =1 ’
- 60-20+ 5-41 _ %% _ M

_ 4 _ 4 42 _ 4L _ - -
4=4+2 e * 24 120 A2 0 120 30
= 0,36

o A4
b s=A4- 20 (-4 T Diese Reéte Lst Rouoergut,

/ , C
w82 () = (7)) ewie iuwowotor failletoe  UMdlPolge

Lst .
- es 8,\9, 0 < laml é(f‘&l UL ok (%\) Lse Uil folae

= (0m) ist Wl polge.
- 65316) PU ale me IN: Qs € an &

:




C.

A -’L, = m! s () =@
(nta) ! T ka)!
/o B .
R N m+d = 0O<m,
Also xst (amd AuokotoL fallered,
€s %r"l gu.on.:  S= Lexp 4D = —é“,
Legue [s-sg 1< a, = 20 = A =437

-2- (Aufgabc L)
!

[s-sg | < 4,38 4072

m! = m! (min)

Pl'C&H@ gzraleu ¢
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Uickersiclan.  Sce die foeau,m Reibur. aup obsecluie
Kopuergw% el konwgw&:

@ -4, 4 o 4 A VA i
o -0 (EH b, 23 (-4> o e 2345
(=4 i =4 B =4 ‘f
A
Losx,w.g_
°° (-4 4 (-4 A (-4
a. Wegan ’q /</f st 250 (5) = ZJ( -

i =1

Rouvera?,ut, Doldwr Lst dre LergeugGie P&/&e, Obsol.t

ho_uoagwt Lol SoLdt IZouoerazut.

4
b, Do ('1’7) OUie Atoliotol. .{)Qll&de L/WJI,(ZOQQA st st clee
vovgzugu Rebe Lo daw (ebwthieauu. koteecgad .

&Ef )” “/L ] 7174:7 Lot wade  Atfgabe 2a. .

Abschaitt 3.2, divergaut ; also ist die virgelegle Pliba
Lt Qosobi e orvergud .

\ 2:‘:(_ k| = f}i i ~ ‘
C. !‘2',& b Ast cue leuercdu,u 0 o Lo s
=4 =4
Rede. Also fst die vorgelegle Rele wict  Qbsofuct
}Zo,uuerawt,
[vo]
4 -k 4 .2 4 .3 4 4
il R P3O gl F 5T+ 60
=4
_ 4 A A4 A R .
SA T2 T34t g "'5"“6';?(—4*481‘.
(- 1 4 A L 4 4
= ( %+4‘e+e‘~)+4(4‘3*d§‘%*‘9’- )
o) 00
=-TT(,U'2_4-4—- Loa Z\(‘A)k-/' A
L)
k=4 ZR R=4 2k-1

Real- .ol D,L,a%wrla\e do Rébe wLa Lok ol
lobuithviieriu U, lzmwguht = dre Relo st }Zouuerﬁu‘t
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Besbiswaw. St dre Kouwcgurcadiot. dur folgerdar.
Qompux/cu ?o‘—éc«.%rﬁ. boe

- ’ 2
@ )

/l \ t ‘
Q& Zl*z bB (2" c. D2 2
(. ):‘4
=oAL
(=1 4
~
Lc')'s,u,ugz_

gu
¢ o h et Yo - 7y y
room m—?;;o Gl {K‘)@ JZ‘\"“{—,

i Mo
) Rer- a4
A M M y
b = T D) aq = ' = : —_ —_
= 4 = _ 4 _ 1 o
« 2 Rex- 2 b
(%) m-m
. Qu=d = 2 = (Q ) = (q/(o )-
,m""’_""
(‘( @M ) = (2") ust uibeschedLht =
A A \/7‘7 '
, - = =) = =
d Qm m'nM Atm aT= /gi)rg [Om | ng o
4 A S 4
\ P = : - IL mh—_ = —_
Lo ) = B fmam = 04 =0
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Zeigu. S st IKepe wol. exp(x) = Zﬁ{d:‘xL waa
| =o

expx) = P

o . exp(x) >4 e x>0
b. 0< exp(x) < A e x< O.

~

L5su H »
. d \ '
a, S x>0 D exp(x) = Z')‘T C = /H—ZL,x >A
-7 = =
70
daxvo

Q.
b, St x< O ., Beavadde 8=-x =) (('PO =)
A

Q\(p(&) > A = (O<

ol <A = 9= eply<s

= 0< exp() < A,




Aufgabe 33

Beshuuua . Sie due Lésuu?oweggu A Jolguedn
8!&‘&%9%;

a. Hy= 1xecJ0,l AT [ logy (&) + Log,(2) =25
b, My = fxeR | 3% - 25%7.

‘Lé'swﬁﬁt_
a. R xe JO,olN{Ad gl
xe 1 &  logy (&) + logy (2) =2

nl8) ) 0
moo T o -t <

I(8) + m(2) = 2mx) &
M (8) + Im(2) = mx)+ mx) &

D (8.2) = In(x*) &
. exp ah(rerouL
b (16) = I (X") =

expl dm (46)) = exp(Im(x))
A6 = x5 =& x=¢
/-HSO HA':- {(‘f?]
b xe Hy = 37 %= 25% @ exp(dn® (4-x))

i aL el du.
=2 exp( (9 x) & a(3) (4-x) =

O (2 exp(n(S) x)) & 4m(3) (4-x) =
M () + m(S) x & 4 6(3) - x 3 =
M (2)+t X m(5) © 4 0 (3)- d(2) =

-

(0 ) @ e S
4 (40,5) |

&

sy - 4,366+ Y6

Also = Hy = | %&%25 v { A34633346Y




/Au{igahe 3.
Ste wbclen . PASUAL wit dw. Arcussiuis Qobeiten., do widie
Stoudaraidnd Beg nergegon. st
Q. i s Makbeuw.abikbid. fGiindu. Se die Fvuel
arcsin (x) = axclom,(wxij, ) e alle xe J-4,AT. Be-
ﬁn);uw Ste  die ch&h‘(a!wt dreser Fordned.

b. Beochtbll. Sz e dit. AcusHuus wnt Kife vot it
PASAL  vorboundin st T koo,

-~

Lsung @
a. SU xe J- 4T waat y= aqc stm (x). MW %eJ ;;
I X = stn (9) =
4—5-/“. ‘-d o (tj) YA—S"‘hz(;(df : A —x* 4\)
a»’(3)+sm2(9)=4, (de J-z/;

os(y)>0 Legu. ye \7‘727:15[_

(.d: Qcclom (—,Y;—X-:-{,—- )

b, Q&rcsm(-4) = — (2% ARCTAN(A) ) ;
accsin (4) = 2% APCTAN (1)
accsn (x) = ARCAN( X / SART (A— SQR(X) ) )

—@L\( xe J-4,4T.
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Lied. bouw. Prew. Fall des Lupriidostand did. eite det.
dradat du Fallgeschisitdiglet U proprkictale  Ributgo -
krajt kv bedicksidihge, so eddle amwon. dse  folger.dic.
Hulehoan s flc du. Follveg wea v fhc die Fall-
qesclanit.dighest W Ablérgighut ool du et t (€>0):
s = T bn( cash(dt)), olb)= g Simb LE)

cosln (L E)
vobe: ol= y_gk_ ,
m

Besdort bt S die Ru%cmmu@m:f U W Ab&c“gg;gmt

|_vol. Ta[l,ueg S,

LOSLM»%_
s(t) = % tn (ccsb(elt)) = fns(‘t) = Olwnbldt)) =

wih (L) = exp (£ sw) )

v(t) = Y’m@ smbe (olt) _ \mg' Yee-1"
—_— K el (O ,]\ K Y o @)’
CouHot) = sinbldt) =1
 weg Y (- )
S wﬂ«" t) K o rOpTS
] 4

n3 A = YEQ oxn(_ . K
V K (/l - eYP(JnSq S(‘L’))z) - K (/1 QXIO( V) MSCU))

—_———
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Au{igau 36.
Bereditls Ste die folglto. Grulisece :

a. b (xC+ 4 x%- 6x +24)
X—=>2

b. &m (x- cos?”(d;))
X—0 |

1..58%8'._
Q. Su (Xm) e Iéﬁgz sk n{ﬁ% Xm = d. Do 9,6‘ .
m (e + & %2 =6 ¥ + 1) ES (lm ) 2+ 4 (m o)

M &:r)n Y= . m= o m-xo

6. bm xm + 24 "=° 2F 42— 6.2+ ) = §+ 16
M=) 00

-2+ A} = 33

Also:  &m (C+Y4x*-6x + 24) = 33
X 2

Lé’swua U Kurtotahol:

| LS
s}&:"z‘(x?’wxl—éxnz/f)i 2% 4. 22-¢.2¢ 24 = 33

b. St (xn) e 16231 et bm X =0 wedd xp +0
M=

2

e alle me N, Do 8&1: Lime (- Cosz(i‘h)):o,

()

. \ 2
da O(éi)rgwn=0 ASt ((w(;}h)) o esclerdidet 45t

(vg. 3.4.8.(3)) .
Also:  ltm (X cosT)) =0

X— 0




/Au{,’aau 31
ks e anf  Slehgkit W Xo= 4 :
6. P(x)= X+ &%~ 6x + 24

104,(1( x< [

X
b. ﬁ(x)f-{ 5
(x-1)" $& x>4
c. f(x)= Ix-4|

d. £00 = [Im(x0|° - 12
_Lé’swuﬁ'._ ._
T gus 5,
a. f%(x Fex2- 6x+24) = AHeA>-64+24 = 20 = PUA) =
f ist UL Xo=A SRHQ,
b. ’ . Z QUS 2
. b $00 = ﬁm((x-/z) )= U-D"=0 + 4
o X > X > o
/I 7 \ = 12(/1) 9 £ st w Xo=A Wwdt -SMHS ,
S
. bm )= &m [x-1] - &M(‘H—A)i A+4 =0
X XA X3/
5y X< X<
N SN f-
L fix) = um x4 = L (x-4) = N1 =0 ’ —
X2/ X X4 Xo = 4
X2A X >4 X221 <Slehs
f(D= [41-4] = lo] =0 g
d. Slehg sitd e Depiuhotshertich
8(x)= In(x) $ ot
al0= Iyl > )= é(ﬁ(g(x))) st
LOO = x5-A2 ML Defes borsbeserdde Slehg

S £ st Xo=A Skbg.




Au(?gab:. 33.
8%“’“‘ Lok die "ot ewotiscle  Vecsiol e ?AscALJ{uahou

TRUNC, oliwdiugo s ang (-337. Bebaditet wivd also
max {zezZ |z< x} #Yy x20

t: 33T R wt )= _ £(-x) e x<o

Q. Skixvec. Sie diae  Graplar. wo t.
b. W.ksstocdat. Sie € au Skehgket w ¥o=0 wd Xo=A.

Losung_
Y
a. A
X
“em—)
4 ﬂ
t —& -§ t > X
1
N
[ TS

b . . - o i
——_______MXO 0 S%J At :
bm tx) = dwm 0 = 0 = £(0)
X>0 X-> 0
t st W xo=4 Wit skhg dew:
bm €60 = bm 0= 0% 4= &)

X251 X5
X<A X< A
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St 0= x- 4 00,

Q. Z&'gu Se, odafp § w utecvall (0,47 wutdeskes ewe
Nullsiele xo éat.
How kaw Side Gbeclegon, dof3 o eawditbg eshlud st

b. Jebw. S ew Wkoval os large < Gd au, i dew
Xo Giegt.

T t—

Lé'sua%_:_

a. P ist skhg  wut f(0)=~§<o , £ £ 033>0.
Douwnit bat f Laoc oduu.  Mullstelleesehr w. LoA7
Aibodoters  ewe  Waliskele Xo.

b.
- - - -+ +
1 I N R | [ i A i A i
0 025 035_0S | 1
0‘93?5

+ FHuchbiousisese ‘oo.si ko
- " uagam

(05 & 006 >0 B X gt w [0, S]]
$0B)2-023<0 = ¥ begt w L[025, 057
$(0,375) 2-009<0 D x5 fbegt W C0,3?§/- 0,57
P0,4335)2-004S<0 = Xo &egt W Lot33s, S ).

L______._Y-_.\)
Ldt.ﬁz 0,0625< 0/
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a. g Ste, dap £ aut fx)=xF ik jedew Xo€ R
i vebor Ast st £Ulxe) = 3xs°,
Tip:  x3-x> = (X-x)(X*F Xxo + %*)

b. gcbw See dre Cd’(e;c&u&cj Ao Tou,@aue € oL

—

Groplur. wor. £ ducce (%o, £(x0)) au.

Losuund (
g :f(x) - Plxo) x3-xo> Tip ‘ (x—x)(XH X Xo + X5
X < X0 X = ¥Xo X-O%xo X~ XO X=2X0 o
s | >
= Yim ( X+ XXo + Xo°) e KoE + XoXo+ X& = S¥o
X= Xo
/-HSO '

b.

?‘2 (st An ¥Xo dxf(%ﬂb‘n‘ubar LG+ f’()(o):— 3)(02.

O = £x0) (x=x)+ £lxo) =
= 3XIX -35(03*' ><o3

3xt(x—%) + Xoo

= AT X~ 2%




Aufaab:. GA.
Buedhutne S e Mbiehugu. dur folgu dur. T ko e :

a. OO = 3B3x%+ 2x* - x2 + x t ¢
X3+ 2x + 5

b. $(x) = vy
¢. $(x) = swix)
d. ) = 4am )
e. f(‘x) = Simh(x)
£ &)= deesmx)

9. $0x) = accdom 0O
. RO = Arsun (XD
Lo )= explsw (k)

~

a, $'00= 45K+ 6x5-2x + 1
(3x2+2) (X244 )= 2x(x>4+2x+5)

b. $'(x =
- Ax¥F2x2+3%x%2 — 2xY = ¢x* - 40X
(x5=#1)2%
_ x'H x2-10x +2
X+ 2x2'+4
22+
c. P = smx) = Z(—A) le o X = X %_, x> + él! x>
= f'(x)- A= A,,%x tZ Sx -, = /f-g'!xz+ ﬁ'{x“—,,,.
- (-4)2(" S xR = cos(x)
o svm OO l Cos(x) cos(x) + stn(x) sutn(x)
do )= bam) = =05 D $'00= )
A Sun(x) 2
= - ‘= . ——— 2 + 4&/ (X)
0 ( odac: 4+ 5T00 A n )




-2- (Abﬂﬂ&bg 44)

A 2kt

e, Px)= swibl(x) = EZSLZRH)S X

@ )
0= 2 A = cosh (0

Arguaatt e be: C.
=)

X
\?=—o(zz)‘

f. § ast dre Ukelvfuchkbion vot g wnE gbx= S ()
dt. §-= 8‘4.

C. . ™
S gt 8'( g'(x)) = cos (accsin (x)) = V4 —simHaasum(x))
= YA-x*30fr xe J-4,4L =)

< (0! - __A_____ = “ -
-‘E () (l() ) (x) = § g oo ym; Ple xe JAAL

9. f st die (uwhelsfundhiot  Oow g uut g(x) = dan(x),
ot =g
Cs geth g(g”(x)) A+ ot (Qecton(x)) = A+& + 0 =

A
190 =30 gy - H

A, ast die Wiketsfucktion ot g wet g = Suib(x),
. = g
Es gth g (9‘(x)) = b ( Aswi A(x)) V1t st (Ao bx)

s fA4+xt # 0 = )

A
$'00 = 34)(x)~ FGD T YVane

Lo P00 = exp sm (xD) = ;ﬁ‘(xﬁ exp (s () - (X)) - 2x

&Mmg



Ap{igabk “2,
Becedithe Ste £(M)Cx) Ple al me N:
P(x)= 3xT+ 2x7- x*+ x +¢

Q.
b, $x)= Schh (%)

~—~—

Lé’subg;_
a. PUx) = ASxY+ 6X%5 -2x+A =
P'(x)= 60X+ 42%x -2

PY0x)= 480 x* +42
p-(x) = 360 x

‘f‘s)(x) = 365— -
:fw)(x) =0 $ ale mz 6,

b. $(x)=smb(x) = £1x)=coshlx) = £(x) = St (x)

USL .

Qlso:
conh(x) ,falls m - grode

ﬁ(m) (x) =
______x_ Svh b (X) /190!(5 m grrade




Au@aobz +3.
Ze(am Se, daf3 f ['0 112 R e Px)= x= 2 £ cealx) Strewg

Auodotol. Acodsthcl  ASE,
(Douwit ist dhe ik Aufaa'a 39 ecxxclule Nulistele Xo Vet

f todsddlick ewclirkig beshaed . )

e~

Lﬁsux,aL
: : , ] — 1 .
P st dlifleemtierbor auit P00 = A+ 3 swilx).
Fie xe 10,40 gl s >0 > 00 > A+d0= 4 >0
flr ale xe JOAL = § it Shrieg A odcoter.  Loadl séed.

/ :
Aufaaba 14,

Bobuwle. Se ale (okaln Extrewa wol {: -TTI - R
awt P = s+ 2 cos 0O,

Lomg_
ATel: Bwhu,uuug di okoleuw Exkewa it J-T,TL:
{(0o=0 & 2 sm(x)mx) = Ldsmx)=0 @ sumx)(cosk) -4

xe J-T, TLC
=0 ® smx)=0 odir cos(x)=A = X=0.
& P = 2 @ (D=2 sm* () - 2w (x) =2 f"(O)'—‘ 0 7 ¢ gerade
200 = -8 (0 smb) + 2 sim () = £10) = 0 J 2

f(”)()d--é’wv GO+ &m0+ I > f A0) =6 <0

{ €at L x=0 & lokals Maxiuuw. wet £ =
J TGl &mbaw dir Iedecvoliran.d prtete
(- = 9 =-2 > { Lot & x=-T awwd xo=T
lobas Hiwia aur  flx)= 4(-T)= -2 uxa {()= 4D
= -J.

—————
——————




/Auﬁgaa 45.
Bobu.u.tle  Sic das Recddeck  wt GreRiAL Sgli i, Roduatasdadt

das adhstlpasallel twioddan die x- Acdse (el dae C}mp&u
d Fuwkba. 0 C-13) 3732 R wt L00= 3-x* qelegt

X é3¢ ST k atli. .

_Lc'isxwg:_
Sz Das %@wm Redleck €t die
3& Eckpuukle (-a,0), (a,0),
/ \ (-a, f(-a))/ (a,£@) w.t
j ’ _\ ae J0, Y2’ L.
| ‘ N (v a=0 =15 Ciege TRAGLL -
B b wi lep O ee - Wil dcsessat )

T do. Radouicloast F gt o Fla)= 20 £l) =
> Flla)= 6—6¢*> 2 Fllo)=-Ra
G >C

Fla)=0 = 6-6d=0 & 6= 6 = o*=( &= a=|,

L)a%uw Fl)=-42<0 é’q\est w. a=A euw Llokals Hexi -

2a(3-) = ba-2a>,

Al vote F oY

Dowst ot das gestchle Rechieck dre Eckor (-4,0)
(40), (-4,2) | (42) wud dwm Rédeirdatt FU) = ¢
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Abﬁaabz 46,

Buzdu. Se die folgrrdic Groziecke
0 exp(x) — exp(-x)

G tnlex) +x A

b. &m x n(4+ /%)
X9

A A4
¢. m (x- Swi(x))

X0
X+4 (X
Fo e )
© ’_2’1#355)51‘5:&
LOSuu,L : 'HP “wo _ >
, 8—exjyo(x)« expox) 4, ﬂ_xf(X)+ exp(-x) 2
4 xfﬁ'g tn(e-x) + x4 B x_,"g o-x (-4) +41 -o+1
__2;e.’._ 1/“1\ "‘CQ
e 1 A Ty L 4 ’( 4
L P I (A %) Omﬂ 1+1 x*)
bm x N+ )= Iwm T £ T 1
X=00 X X X o X2
/1 (pn
e T / TZPP 2
: "’ (x) =1
| 4 _ 4 3 W) -x &, cqa(x
¢ xgmo ( X S (x) ) ) xegré X Sim (x) x-‘sno Sm(x)+ x ud(x)
Q'H&p&al ~Ssm (x) 0
R Yy Eer e S S
TE/F H%u X305 W00 +@0)—Xsm (x) = c/xP steh-?
X+
& (B ot axp( (i) 0 =
X‘ad) /’ . X"QGD _el”é\spm X""’ ] X‘4‘(XF4)
) o) 4 oxp | o X+ (X—1) = \
exp >(-7moo ;(l ) T;P ou P X-3 0 - :)1(,‘_ Y,
ir ©
_2 2x% 2
= X4 =2 dm a_ = exp(dm 7,
- C)(p( thg)go —‘;‘(‘,_ ) P (X—)ao X< ) (X-Mo X"/
2
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Vo §: R=> R wisse Sie uur

A f st awendlich  oft difrintedoac

2. $0 =4 i ale  me No

3. 100 = 3 Y ale xe [0.47, me Mo,

a. Buediiwt. Sre  day S, Taglw‘oohdx,ow Ps (x) wot [
wit  Elhiicklgotoiukt xo= 0,

b, Berediwt. Sie o5 (04) als Nd&crw,\q,ouert fe Qo).

c. Sd.ohre. Sie di Teller (Pé(O/f) J= [ £004)- pso0] ab .

Lb'su,u%: ~
N 235 4 2. 35 4 R
Q. Tﬁg(x) = - b f (O) (x- O) =’ b X
—0 220 ‘
Sk
. A y
o pglon= Do oa"= Avgis 2ol s Lol yo's

B0 01°% 4,4054%091%.

. & gt Xe [0, GAT wt
1.,3.
. (6)
Rion | = 4 oa® 127G = 4 ot 3

Mo |Roloh) | < 4467 A07°

ev——
_—

IR

4 45 M073

Es e (b»bh%l).«& exp (QA) maéuqurouaoe baere et !
Veram.dbu, e weal awct due Qet Thrts Taodst red uers !



Al-fgoie 8.
Becachiare  Sie j(3xb+ 4x5 - Aaxf~- 2%+ x* = A¥x +9) dx

[Bx6+ x5 A2xY- 234X M1x 49 )dx = 3 x%dx + ¥ JxZdx ~ |
A2 fxtdx - 22 [¥Pdx + Jx%dx — AJxldx +8 (x%dx =

2xT+ ExC 2Z4°-% "f—fa‘xa—_"'f"‘z*g"*’c'
A5+ §x¢ £ - Y X'+ §x3-BFrIxt+c
r’

Aufgabe 8.

Berechuann Sie  dteech portielle  Wlegmabol:

a. J x ¢e(0 dx

b, J x* exp00 dx

¢ fx mbo dx

d acclam 0 dx ( Tp: J:;f,, dx = On(x¥4) + ¢ )
e. [ smk(0 dx
~

Losw.gor:

Q. 3(:0-‘ X, q‘(x)= , )= s, Px= cosx)
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(§ 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




KAL.e%am A,

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) = - ¢,




-2- (Alfqok ¥5)

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




Aufgabe 76

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®).




Awfgabe 77,

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

=
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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.




“2- (Acfgabe §2O

@ 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

=



/_*\A?%abz 85,
[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

M= -~ S V- = -7 *{ Y Lot e —dF (o wk

W= >KZ* st 7 C.

Also :

‘%&{t) = (4 exp(—o”t) cos (L) +G expC—Jt)Sin(ut) (4, GelkD
2. Sdun#: Beobatll. Quar Spevellet. LosuLg S te)

dus AL /&o,uLoca,chLL DGL
Da ki ibiue Riudlskelle cro ci oo leda shsdoet (?cudvuo,uus 1St
Cs-o.)/ Qae et o Aisalz
. X nJ
Ssclk) = C- cosCke) + C s (ktd =>
d o) = - CE snlked + Cr cos(ke) =

2

(%c‘;_ss(é) = — Ck?cos(kt) — C % snlke)

Ewsekror. . chre DGL ergﬂot
— CM&) — Cn%kt) ~ 28CKsn Uedd + 28C K CosCict)

k% (ke) + I %m} cosC k&) =

|



2~ (Aufgoin §%)

O-son(le) + b coskt) =

= 28Ck swCke) + 28Ck coslke) =
~_ b

20k =0 wd 28k=b 2 (=0 wed C = Fo¢

. b .
Qlso %Lt) = S0k S (et )

3. Sdith . Aligu eitue Z&sucg i DGL
N b
S(E) = S, (6)+ S () = Gy exp(dD (oslLE+ G expCd) sn(wt) 5z, salkt)

C,{,Cze {/2/ = Ykz“crz,

L. 162 . Lé'su,u.ﬁ deo At forgooetproblew.s
s©)=0 =D (4 =0
b
= sW)= G exE~dH) sm (L + ;o shkt)

=

d ()= -3 G exp(-E) sh{LE) + 1 G expl-d P os(Lb) + 55 cos (KE)

—

dt

d b
d;('S(O)=O =) wCZ+Ze* =0 = (G- 2L

Also :

, b 3 < A
SE) = —5q, expld) stn (L) + ;5 snlke)

b é% (§ sinCee) — f{j exp(=¢€) sm (W) | w="Yer-g* 7




Aufgale 88.
Booblligt, Sz dde allgeuwliue 2ésuLg vok

%ll+%i n /{P 4 = %e exp (-5 %) = P(x) (x o)

—

Losueg @

A. Sdent: /—lﬂg%ﬂhz L('isu,ug dee %gd«gh’gu\ &ouzoeuku..ZDGL

(d/l+(31+<ti{ y=o0.

Dar closakterishsdie Polyuow. lat let

pOJ = A%+ + ’zﬁ = td)?

Lud éot odlie doppfll.z Pilotellz l‘=‘é, Also :

Yo = Geplix) + Gxexp(=5x) (¢, e R)
C—— Yy
=00 =P2(x)

2. Skt Bobu ity ewner opadellet. Jesung Ys dwr
AL Ao kog L 20 DGL dawecl. Voinckol s Kolustar. ket
gs = (00 Pl G (x) $2(x)
= ) opE-2x) + GOIx expl- 59wt
[ Ohk fCC)x) EZEX)) (_ﬁf()() O. )
) = {(x) , ol (x) = £((x) $(x)
LI(x) / L0
49 #z(x)>
TRCINFAICS)

( esqdé x) |, X exp(Jz x) >
= dut .
U(X) _é QXFL"% )() ; (»{- % X) exp(" % X )

W(x) =  dek (

= (B exp-2x) exp-%%) + 1y exp(-4 % ex,o(—’% x)

exp(—’éx) ex~4 %) = expl=x)



-2- (/4(»@80'9* £5)

o x exp(-%x) )
f(x) = dst ( ;;"- (éxp(-'%x)) (/f‘éx) pr(-é.)()
! expl=x)
- ‘,{zz'x exp(-4 x) - exp(-izx) 4
- exp(=X) o
Sche x) =-n Ix|.
pr(—é x) O )
( \ ot (—% esqu——é x) ?Ea ex,a(-ﬁ x)
C2(x) =
exp (=x)
3 Lo ox-$ %0 pr(—gx) _ 4,
) exp(=x) X

Sthe G0 =- %

Also
85 = = Calx| exp(-’;ix) -~ G.x;o(-é.x)

3. Sdent (QI(QQ,LL e ,ZSSLLLS |
= Yatys = U exp(-35) + G x e><jo<-§x)—€'hf><l exp(-3x) —
- exp(- % x) (G, Gel)

A
U=G-A A )
> = (, exp(-'éx) + G X exp(-‘éx) ~ Onlixl exp(—é x)
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