Kinemakics

Sl:ualb e{f 8eome,\-vd °¥ wighon witheut con-

siderahon oF man or stremd,

= &uemh(.b Hu ghraiv aud rate o{’. shraiwn -

:De.‘fermakien Happi ng
Px)

2,

Bo = body iu refereuce, wihal un defosunecd
or wmatesial com{fbuah‘ou

B, - \Jad:) w  curreuk, s,:akal or oleforuceol coufig.

P = wateral poiut iw looolg

X = locatiou o{Z p iw B



x = locahou Q][ p iw By
‘f(ﬁ) = o\eﬁorwah‘ou wucxﬂa\\ua

(XY = ohis plac,umev\t

i<

KeKey, Ko e compotds § X i fer)
x=x e xi= ! ‘x o tei)
Conveulou:

Upper cane c]uawl-{h‘eo(iudicw — refereuce. B,

Lowesr cone cluAMHHQ & t‘udfoub—? ouﬂ'wi'- Bl:

Defim‘k“ou ag. degor\mqkm marPFuS
x = ff(&) = Q(X) ¢

:DTSPLGC.Q meut °€ o walkerial Pcu'\-folv.
Lg (X) = P(x) - X




Exawm \ah,: S{-redm'uj cube with eo‘a.c, \eva th a

s -
e, g
3 2 a
B -[0,0] J A
e\ A0

de@ormakfom wap:  x = X, X, * v,

x, = )s,_ X, t Vg

A = skrech vabo
V = trawd\ahiow (omlj Qw\?od'au\’ I presence a& Boo'J Earcm)

1. N K382 A K e



Adwmiseible olefor\maHOM
Tor @ fo veprosout Har ale(ZOrma\-{eua@ o.\oodtj
it muok 31“"?5 Hae folleu)iuj cond i Howd;

1 ¢: B, B, is oue lo oue awdl outo

Yoo _squque?o(wLb
iw By cannel be

| m‘a?w'bsam

]:ou'wk “ %t .

Bo Bk
ouwe o owe: ,Fot cech X iu B, Hureds at mosk oue
x wb st x=9Kx
ouka: ‘for eacly X iu B, Hote is afF leant o e

x u B, s.t. 3_‘—=?(l)

.’L) det (V$) >0 T oneutalhoun o{Z o
[

! Bodb 1S Prebefved, e, a
A {'I x, x| boolb comunal beolqcof v ol

wbo 5 wirof ?ua.%g'



Twverse Happlvw{

|1f ius aAMsSuLLc. = well olegvu,d Invevse (f

B

iwverse elefotuqh‘ou wap : \ )—(.___'qu(;)‘)

Hoanuren ej‘),ﬁ Skron

v 1D we have si\MPlL wWAEONDU VYD

Al
=
oruaiml — AL = ¢-L
olclca 0 .
. \ X AL A-L
c . D e = e—
Vsmee\’\na sbram e ™ _
sl—rcO‘A raho: )=£ = e=2a-\

L



frue or Hemch)/ skralu : g=1n ()

Greeuw shain: ¢ 1 (X-1)
chrifakom og, shrain is Vot uwn\ﬂu.e- v

Heve we wweel o g(\u&l a 3emera\ iD an;roaah
ot s not liwnled o swall olef.otmqkoub.

P(x)

Sfahere -Q.OF radius @ arounol X, .
Har(-md toe 2, arouuwd =. 53 $()£)
0, -{xeB, | x-P(X),xeQ,] > Q.= PQ)

DeF:Tu strain ak X, is oy relahve o{.‘s_(]me“q
betoeen Q, auwdl Q  iu lvwas b og a—=0



Delormahou asadient
v \UJ
Natwral waa fo T,«auL{Fb local straiu

2%
T - Vex) ¥ a;gj

Expaucling deformaheou in Taylor sened
aroumol X we have
P(X) = PK) + VLX) (X-Xo) + Ox-X,I")

= Q%) VRRX + VR

e T&,)

\oeaallb we com aﬁ:tox(wa{- P on
P(X)= ¢ + F(X) X (affine Aefosw . )
= F (X)) charackesizen local belavior of )

Hemo%eneowa 'degoc ma fon

)

¥
.‘.e
S
([}

0
+
-
>




Com{ab..( o MCAF‘%{\AS og, live Seamenl:

Px)
/—\>
(X1 =

|| <=1

B, B.

dx = T(X)dX T a0 makerial
+ 3 vec"o'S iw"b sfn\'\ed

vectorsg .

Exaw |al.¢,: Sheos ele/forma how

X, e®)-[xraX,, X, 1
+ [ 2xX,
S VO =F -
0

v

L , O]T e, Lw\c\/\anaeo‘
[2« X, | l]T robaled auel streched

-+
[[C
]

U+
[g)
\



Traws\.o»\-\'oné
Sﬁ s a brawslalion if. F=T se that

= T\-.e vec“or e

Tuau hpeb Frawsla hou.

Eacl ‘oou\d w B, is .sk.’(.lzal oloms e twithout

M fw slwqre of gr{eu"u"'l‘ou

Fixeol Poiul‘s
Homesemeoub olegorwah"ah
hon a ]ea’xeof Poa‘ul: ab ln{.
) = ¥ + E(x-Y)
so that P(Y)=Y

oY Bt

2,

Note: Tl.e F&xeol Fo(v\l: Z ruok _v£|' be u Bo'



Rotalouws _aud__shrechen
£ B

AN B, £
R B
° < Y £
OZ —
V/

Howejc.\necub Q? s & rol'q\-fo\a about zi_(_
P(X)= Y + Q(x-Y)
{or a rotaliou Lewser g No e,lfw.mae w1

skare but ela.oma.Q v orientahon

HOM3§w20ub $ is a streeh about Y .f
|00 - Y+ SCx-y)

for a.u:) fyuf:os o!ef tevwvosr -2 . No
dwua& w or{ew“ah‘ou bt c(n,owwa& Cuskn[u..




Next biwse: Aualgsis of local oleforuahion
seried o£ olecemFosiHou:
I) Teaunlahion - Fixeo polut olecowupos Hou
P(X) —> tramslahion € def. ol fixed posat
I, Tolar muPosikw
dof with fixed point —> robahou & shreck
'II) Spedral olcceuPos;-kom
strech — rducll—.mi shcecles

= alleed wo o %rmu‘ak sl'ram |revu>o8‘



