II. Kinematik

1.1 Raumkurven

\/QL*("OF ~G~\.L$'ow
Tl = ( £ £l £ k)

7&) |

Vit

T = (x("",‘/(*\),%({‘/)

Respiele (<t vt 210) O
° jmd}“w‘\j(‘ Ltavs(a..,‘ﬂ( Gefc’(/““"’votjt—‘@«\l' \/t
2ui e t t=0 S _"\—3(0') = ? = :)l‘&)
T~
~ (&) = f,+ vt (s(-\v{ \/+th 2+\l’<) (z.\)
?mrawe’\r?rolwfwlel\ij PR, CQmJe,w
M!‘e/bsle\-J N Xy—FSw (U NV PN uf.fpfvw\j ,
- ‘H-fldx've.v D e S\tv\v\, e bl ousdmndeun. lev
Stoct : €t=0 \ ‘("‘D W‘\vuj(rc(aw.

Win et cp(uc““/g = V% = wt



’?(‘()5 R (COth' Sl w{'O)

Perode T =90  wal Tlat)= 1)
Gerct/\w‘twou«jte\.\‘ t/_)_‘_:\—: —~ VI E‘s““?
V=Ruw

o (oS ~ S Y )

?BK(S;M): L”c)cev ~ V=vE = Ru
— .
Vil 2 R (“simut corwt O ) (2.3)

OV — A o = : . .

d(‘(’QTV\ 4\\/ g \/(-t] = 1‘ T = ’TEQ — ()C({), \/(‘U’é({))
5((( S L A T/)('ﬁ) = ‘%‘J(t) (2U7

YClAF A \o-@v(;\f\\\& (;‘” 2- Rl\clﬂwj)
) = (Rees wt, Rsmuwt, vt ) (z.5)
TZQer(AW..? 2ac l/(,fei.r&eue-}uw]: La st w ern Velor

J/?(r 7a Geschw.: V)= T 76l (2.6)
A WinlbR geschw, 75 (%] = W) T, &)




1.2 Differenzieren

o
LGN 1~ = e — Qmp\n = A\Ard\‘@j dee Cr pbem bel x=%
! Vi \:a(j(x) = . T .
4 ;( P Taij‘k t?(x) = §(§<\ + Q& . ()(~?)

@/ Nobkdon: a = a(x) = {J(k)
l\

A\ (e
o I X S B \ $(xee) - £03) ‘Amj
P61 = (3f) = w )T ;Q:: [T (22

. 7 G < [ ) ) '
o\x’ A€ anﬁw ”D(ﬁre,aiafc e “ﬁWzm‘qud\%{>

au des sl eruann [-V‘e:w,ob‘e wie S

_ ( Sljw [ VI 7Q\I\W\ <@: €0
fGte) = €1+ £ £ G+ O o

r{ = —GJ(Y) - Ax |
Diffectiicen = Bildew Lo Ablebuny £ Yoo, %
El—Qka\:f : A&;(&"'\Amj(‘@“b&‘o\a ‘C((;() v X



. . . . /
Ableder 57 eive Opeaton Lo £1= 462 50
LA d " "

. x4 od 9
£'00 = é—f—(ﬂf' (9,4) (x)
B elspiel . L6 = T
ER PR SO RO

o g

FMMU{'{OV\S‘W‘U“Q ﬁua(

(x>0)
€0 ¢ (Nxte +Vx )

- 4. G -X
o @k 4dx)

' ~ 1— Gzl
_ ﬂbv\ \s i€
€50 3 (\;xa.g .\\f; )

= Ji | |
s 0 dx+i-+{; - ZJS;

' w-1
ﬂQV‘MfD, 7){ (Xm) = Wn X (V‘ﬁ\;—,\)
Bx Cof X = — S X
DK Siw X =

Cofx



L evhuia R{,Jq,k o des P“’(“L“‘N7J

Produld £ bk bW = 4 9 = WGl = 6. g(x)

(f:f) E L{‘g(xp, g_c& 49@1}{a(’«)+236‘)‘>@@/’}
,m)jm]

= 2 é[m4@fa)3&) “©FK)g 61+ <LhrG)
— F’(‘)‘}("’ -L—@(x)j(Cx) ’M]

(€g) = Clavdy’ G @)y

Di@ercriet. aimer Velssr £, (how

W = (LW, W, w)
Dt(j(t) = Qi ""‘*i"t(" = Aoy = Tl (LA{) L W k)
o = * < @ L&



£ L=7"
C:QSCLwiv\ oLl‘ﬂLca“ t/(‘(\ =

T [as) . > , .
2 Beschlewmiquuny a ) = Ty = Fu

AL-

K= (¢ y 2 (24

L (2 .10)
= (%,¥ 3K

R LclAQur'C«?L\AA.'

9, (Z+L) = 3+T 29, (a.t) = 364 3.T .
] ® S Y ;A Z.(]
0, LAG] = Xa+xa = 9. (Db) = Fb+ 3T
Tﬁ'c\,cS'.

. (2.9)
U . }“ atb=-32.3¢
avg-l-a):c’

2.8 5«)-——2:?, ez1 o~ 2.ZT =0 cle

s 2 a.a




geiy‘)'\el‘? .

E3
- wna (4 \ ;’s
5@«&“.\”3( Kew&_)m? P O -
P2 (o va) V= { @it |
2 . _ a X
~ 0 2 (o \/03 Vo= V., % .:r ) V:‘l:
&) = (()’ 0 ) a=-0 :1 V‘:{l
- MPQA S‘\:e wzjuv\j = cCofS (n'( ) S —-SZw wt
Tl 2 R (c, s) T= R =0
Tl = Reo(-5,¢) Ve Ro X o,
T 2 R (-¢,-5) = - Rk a= R a =0
- :‘é/\/ TO\A:)Q,\,A—QA.. Em\»e:;l-fve«t‘fw (2.\2) \?\:]

vn (2.1)
~VKE s TL (204§

-~
= -=-v{Twn

-}
AN CNorw‘(e ) \\—:\ =

-—
-—

]

€

+ = :{“)x (?Y:)/\{‘{' =
-

W

"y

\ =
txw = g(v\uwake, \C | = |



_ R~
- (2.15)
= L))

s I ,
C = g__,'\r:f-z TOrS(O\/\
\* x 7)) /
%

Frédvet. Fopuel «

— -

“E T £ 0 « O t

oo (=] = -v x| a] = v |[-ko = >
v 2 R

¥ ° O ~-T O b



1.3 Kettenregel und Gradient
Sen A (x) o g(g(x)) = ’F(Y) it 7:: O}(x)
l/\ = ‘(o d \/ = £ — ] =
1 Xt V=96 v £ = £(gel =L()
A erent iece -
(Dx ‘/\\ 6( QM~ ('\/\ ()(+<<', L\(XB ,&A~ ['F(g(x-(s\\—— —(:\(g(v)]t]

— ,O/:: L[((g(xuggm) - F(gm):(
= g L[5 G81- €6 ] = ﬁwg(ﬂ‘//)*gﬂ/’ 24

S0 S
_ [;\/21 Ll <;1
N $-0 g }
= £'G40) 460 = ) () Oq)e)  (2.7a)
avdersy M AlLey) 0 2E 4 (2.\3y)
dx Ax 0‘? Ax

VOI‘S’;CM-‘ 4((}(;‘[]/ = gl(?(x\] :-(:,(y) @Glfc\« l.



FUV\‘AJ\'OUC\A VWQ,L«\'LN \Varc\ \eg

’( (X‘ \/‘ 2_) (3{—?) (X,Y"L] = /{Q:'\? % [——(\(Y-kf’yl?) — 'F(’(,‘/,:\\]
Par‘t“«e,(le Ag\e;{uul (V\aoL\ K\ Quéfrregbw‘j &y 3%

Ve“'“"’“““ﬁ x=x W&l y=vit)l  a=28) ~ L) =Wk
ALteA{MWﬁ,
)tl" €= i 3 [\C(st\‘ yles! 2lsgl) — »-C(X(Ujf(ﬂ/i({])]

€0

= i Y f (reeki, e g, 2w s i) — -C(K&)'ytf),tttl)j

s\:o( . /—/ .
‘C(\G(i;(\--c&] £ ;[‘((X'\/‘\-f)/'%*f%] <+ ‘F/(X’\/—Q-g?‘z,%.-}s-%]
= s L't x -~ £ (x ag—i]\-f £ (x « :
o, ey
)
= 08 var %+ (3,81 6y a1y + (3,€) byl 2

\




quG‘.

QLRI = xW) (2K + vy 9 £(zH) + 24) I £ GH)

—- x 2, f o 5

) (y) | (m ) = T-VLGE 0 (24

2 s !
,Nabla”

Graa(;ew‘k e wes Fuvx Lt‘t(ovx
SLl,yv2) = (3 Lty 3 £lxyat, Of Geya))
A S‘c\nau»ud,\

qesebem Po fewzial  V(?)
Aiu\?o&w%«a(é’u&.e

V(R = kovidont
Trde: Lednchte

?é /"\“F('a’cLe
= W .- ¥YVRERw)

r VA
t““ju«f\o\ \ A

L A-Fladee el
- e awn A Flac‘.\e /)7
= ¥V L A-FQGoe

Wur e ‘\_3'({]
er gi(t . 0=){-\/(§3(—e\)



