
til€ 3w
i
!

Y'rl  -  t
(LanL J1-fi:^*tL C-' L

p,w(/&{n.s, uJe Sho"LL hwtt-

o-tr,-%t a f* plo,n-t s*rai^"

h, ^^SwmL t|rg- f {a*c - fgN nwt-a-{

fu Jry{;t^Fg . T/',nz r^-e.a'nA ('ve Sh^LL Tfrrrv e/a*t+c 5'h'6*Y} -

T h/> A ^ 
Joa.( ryrfloXr'rn,aJ-l'dr,,t- 

^tl,!r, 
1ll o,rWc S+T?-,h4 r'-s (o'rg€.

4,q. irv rvreJal {=ur;Y, .

4"ht +iu' YW*
Y e q " f f i ,

oK'6 o.jb''trtt&

' .fd

Np, rnJtt ir*-,"od^r.e- {h.Q- sUq" Ly,"t-_ yffid_ t, oonlttwttt Jo&.,tfrtrrn,4

b +Lve c\w,o + prt${u,J.,'r

?us +b t",ys4 CrrugtrarnfrZ , {,+g thn^it ou^ S C,upe 6 +lv*

"e+cArhlT^ + exrhry [ cto//]t^{- ) S Wp hh,e- solar.:fi\rrlzJ '
I

6 t E? 1,1ru{rlTn, ,\^ Pta,na Sd-aa,ro PIo*m*- riq,t{ ^oot L
.- 

, L --._

flcrruS#crr,rn , Ll*-- A, i8z*- o

pta*t -rry;c{ .' 4:o,
inPwet' \ ;l7v'Dya{;b)M t /-+___i_______) tfi, 

t (/ b

t t .

To \A*ou* tln'e-x-zsl;.,ol
' l

I tix | 6**
1 4 y  1 6 y y
\ t"j I rry

lr* - *( 6r*+6yy )

I{" ( ttx= Vr,x

l ry  t  tyy= uy,y
(,,,, n^ Q I V : i(W J * ry,, )

INU)' t
t '---' (phzrc) ttYa";.

ra{Q-

non-711w):



\AES+?-
I^ ffi!,1

Pt*o
rd) w"d

Strzr,tr:

p(a,t.vlrc {VTEryI ,
( atWurna

C M 2

S frrtv),fv ld sor,l,t t'-' e4

&4rw brd-J f** ;
0 )

( r l

In
c 1
k"f

d'L ylutw'c-

| \-/a,vht

)'wrQ

e{a

Pd

|  
6r .x ,*  t  6y* ,y  -  c)

I

(  6 * r . , x  +  6 y y , Y  : ' c

h r )t**
t y r :  I  

S , , t  (  t ina  . /+*
t 4 -

try= A S"J

rQ71il', Akt 
Vnd ontC^-l+n, mrrrrt be Sr,'t$f',Ud

rlrsa. 6it,: +Q^rt6,1y) - +(6rt6 l: q.

tfl

e -  ! ,0 rr . . t ) : r@r, E):6?_
. ' .  S , : 6 l - F  - . * G - g )

- l z :  C f * - f , : , O

5 3 :  C t s - F  = - L ( q - a r )

(sl+ ),'+J,-) =F (u,*a:\' : ,Q-

f , r - 6 s :  z k : "

I_
J L _  L

, l

W;etJ crnchlffn:
U H+tn"+ t/rt- r,trt /tYlrr)t/ WUll

arnd^'tltYt -Cn\a C-e{tA hn4l'L 
"\t-

TrUc^ Wtd cnrd^fir"r , l^.p-r,
i^ c'>-'yVt>:brh6-

d'\r- ?Vd orrrdi1i.'irn ,;,f''^ kn'r,tA 4 
6xx,, o,/y, tuy'

L
o*! =? k- o )

Bgcan,* th.L da/rtlc ,ffu is

ilnurhZ slrain ta,Mz ,, t t/*o['

a/'l N{a,^;'^ rarb-s
f14e {|A-n '',^l&.

ru

N,,tg ^ry b
h.e/ze-

r;g, ol,
-t u^



N  o t  \  :  a  \
K0/nL \tt'il,zn L otl

1,1

IwewL
- i :  t@63):  *F*rcyy)
J3g1g : fxr( - e -_ + (F,* - 6W)

S l ,  =  6Yv-  d  -  
* ( ' 6 ' , y -€>en ]

SA =' 6o/

f t^" rr^fu- Ca/,\ be- ,"Yr,tflvt. tu)

t**- i  tu*
;  X  6 i . - 6 4
4 Y :  z

4 :  f  6 g

Cnnbttod tan-{h ilAL }ghJibvr beztrn/ee,tn tri orn{. Un', h/e hu^N
.)

\Jy,r-: i ry
U v , v :  i  6 w - 6 * n

l ' I  ' '  
L

V,y !W,x-  i  6 -xv
z -/

Add^*J tt'\a {'YH- tu'ro etl}.o*fl5lp C)T$€- / uug tgF
i

t)ryx I Vy,f - o @l r'Ac-nrrn1rezlr'ar/zrJ-v'2 tottdr{tli.q

S^btradu thr- ft $N-0 equulq.rlAd, '^e gtf

th,x - Uy,! : t Ctr 4.. -- ory )

ZP,WdAt b1 -tht- tft^vd e7 wt'.|iirn , ilg eAn", ne',te t

V x , x - V y , l  6 x x - y  _ - ( s )

ffi: ,,n;f

Cntt't"A?ll- 5 trnYrvavJ 16 , tTe:.L, 
4I, 

noy, 4c, 
")

dr-U,A Afrg* 5 gpuc*-6M., Ct), cL) €f*l i lott^,ty

cJ ) 7'eH und'^{-"w

&t lnc*rtf FMt;lthf

6) fl* rula



MEV+Z Plo,r"q- Sfntl2n

ln tlw pbrtic Wtu, thr- s{nu slate

6 nWf l;e nrL /re Moltr's o;rcL-t- wrtL
cx,qL+v 

-6 
d ra&;,,t s k @o,ytwurn shtn*)

/+-&i

9z lW @-frvt#
Ftr fl@ 5 wrtlerwJna- ,f th* boudarty- andN-,Tn/ ^/&- Jwjf'a'o*,rt

h /otzwr\^^i- tk* -s#e.)d 11,cld , fb P^4&"- i4 cat/ed

,S&'c%, Aof**t*nrtn (utrl ewie'w 6 sol,+*), at no/ fAL

,e% f,VtJs Cd4- bo d-fai,ued fu 
t'AL irpts fvtds /,rr,t Lee,r "6r""h{,

ft/tprwisB. t/\r- pr"fik-rt il covlk/ st""hi*l.tuy ,\d,e-fezr.'na,f-e o-.,01
sWA fwtds ad v*J^c"Wd lntcL: rrurvf be *bfrd W{t14}

No W;[( {"r-"ra rTt, sn*i ^}f cL*?:zrn'ncQ p$terr* /''"tru

T

t tr//

-l__J - oaz-

.t

f  
6 x x :

l o v Y :
( " * y :

o *:, l.,v-, Zf

6 t t? J^ln>/

k c,$i45

c and f ^/rL

f..^*w^ t cx,, l)

Lel 1f be ttL ry + rolv'tfitn fr) rAz

rn)U\r!v,kTl+ + rno+Y'tnrum shco*,

t'r/tult> alt ull,rLil- 51ruy3% nf*J h' 7

7/,e. W,rd a'nl'*-rn, 1(.D, nl a,*, ̂ r*rsl$;^/ti1fud.

T/r& efyib'fury qd"Varv hrv,+ be o^n)lk't* lrt l-?r,nM 
t 7 a/"d #

l#rk(*s'n'f 
* t^'"h) =e

I T. k'(,**+ +;+-r*'tf) - o

T ft 'a' q*rYu{ u Hr * h^J'}!" d' 9ry0' u



lv\E3+2 p{W- Skalin

t
I
I /\' t'c\l'

.  - 4 . * .  - *  * _ .  ^ . -

5

,{^.!J* x+Lwg,sv,J
0 0

Covolftt tW-

hW;dtu, a at'nv;l^wfu6ra ,
r  - l  f
{",*;,{t"y -+ c,u-},Ju&5 f"r. "9p

p(anfi:- Ytd'irst^

(Jo, -k') c-arn be- an*ilu*-J

furLdA'Y1efl. Wk/r,+. i
TlrL +""ryet* t 

ar'-attt'tt W Ae,,W f/'a)

ffi)a,*t,v*h[vL ]cx'yl 
v 

I

HenrZ b6fh {-wrttu a,nd p- auuru a,rz"s-
furC -drt- daruiirn, f m%ilt*/rn rheart

I^ f*rr' f 
t/r' ar)/^17>'za'v a>tilri^sfuA) +ho

bnltru, orzldA*b; (*L po.n:h'c*..tr*,[42 tryA (

f "  k (  o  -  z k_Q ) : :  o
Iv
I

l & [ a + z k f ) : . ,

IA ot1yJtu rDT? U )

{ 
6 'kP - 61'sta"i? 4 

D{-(;rw

( a + r L f  : 2 o ' . v s t v n , ' t  4  P - j ; * u

( rn,o o*LL 
lpr* /npethus * c/s,r*,*e.rgw cArll\el { Poe )

ry txy Rtuv1rT t/\,(- sl4^lhla * t%r. N- ̂ d f- ciutttvt|, a,nd tL-e.

(A, f) wJ,u,u tnY stm'L potlnl-., rY Ta e6','1t h fud

(f , p ) ,tvJ$,!,t or d^L en*t*> tW orl){'"yd ry 
(he/w att,r0A-

TftL cl*lLe,y i: h a>rutrt'nt;t t/u-L Urwa in t'ltL plU't;C fY*

0,A a A^""IdAnlg,^-.



frrWW n /  . r  \
lLoW Jt1zan Ceu'

9 3- 6esrr,e:* c#- lry a.,*;u- :f SW - h'K
( o

t t  ) ( r  S
Y  \  

- C
./A \ ,4

/ \ - ' \

t \ 4
\ ./ \

ry .nre F-nrys,1 tl4-a, SM Slatt (6dx., 6yy, 6"f

af a f,o,*'"F 
(X,gl, wY- knro^) +/w hcaL

V?i4v*ivru tf tte sfaT 6Y1'04' becatt-

Ae q- /,;n-c- n ursf mnl<u *fu P ,,,,rcL

fhl x-d,,>,:iA,

Thr> mz.au+'ui -6/ted th-L &- .&'i,,s- S*fiifu fhL c-".nh'hEh

d y t , L { _

w  a f '  ,  & - (
a,rrol 4t-Q- F-At* s"rt;1f,,{ the C{ndf#fnr-

AU ,col-si  ,  
F o4: f  (cnna+e'nt)

# = b t S f  , ,  A  t  J

k ( s + I )
+(/) --t)

!1, : 9,

?*W t. Tl,,,Lclv^Xe + oustrylw*n'wt- 
"f-ar" 

X--&rru ,,tl-

|^1aA^,+Wl with- ourrrt^'4tgrv P lt*u tz irtd=n-1zt'nde'vf 'f

d.a, th! cl,w:",^& + thl- f 
--A;"'r*

[,
l,/

t--_-
L



rAfi+L

1
1\
{ \

1,R?
l 1
l

d,atW W,t^"uns Cw'
T+ a\ se/rrn*un "Jt ryf,;w-p-" 

(t.CI'd- {"'*) i5 .i}'p3td
J J

tl4ln f, 0t j, !., (Txx, 6,T, my a^t oov#rv&'Xn6 t?'

wnd a.lj a lu^,ttzE c,,r,tf ,+l- l,r 11 th! :w,'a f3 l"y.u *4-e
slrarqJf and, o.U. Lk ifu J wmt lt ^1,t44
- -

.IraIft!,lAY ,J*y, arrl o\^hYv) A,rl.- ro,i,tva 
t

enrro'evu"rf tl^t'(J-l"W o'f lir!- tW 
'*n6*S

b"( il\"s- do'stomcs tm^relsd

& = - l
\ a  /

d04

Y'qfrffi

*4 e,yn,ryfu- tb,; tllwftaa fu/"
I

Pnpenluyz ao,d Prytuf 3,

This WV?t- 
wurzsTonda +-'0 A

''f uylu slrw J*rfu." (t* b-1"*) .
I

a R'<
aJp

A o
t1t t\

, ' l l  
l \ ,

, t l l r
t l

t l

\
t l

Carcv'{-prr
arct

(,

4L (^vf,



fu sahcoJJ*y lttw,*^atu

Vn (t,5) , vy ttr, I) Ar,rc

ar^/, s'ftu'tc trelU haNt

Vr,x -Vy,J

Mt342 P{ant ,11'1ajrn
\
', 

.a' / \
,  ( A n
,  \ -N-  J

. .  *  - - - . * . * - .1 - * - *

frn,6W, d^!" vu,hahV {*fu
fuu^'|, ofrl th"t, *t"i ,L'rw fietdt
be,un o$ ta.,>t+t

I

v*,y * vy,,
= G^ -Qr == 

-ZkS,n$

@ 
=: 

zku1rl

l,k na /n'eJ^6 
s't'rci )

r /, , . t , \ I f - 
Y

( (v*,y t vy,r) lw{rfo,yl -r (V,,* vy,y) : o
{
I

I V, ,?L t Uy,,l : c) ^' ' (5s ''n sortrTrcuti h'ffi

th^> tp*n 4 qto#ffiA r's (,'aq&.t) ,f \f*bouict1,1, u^d

; ll uAat a ciuri;tr cs c-ofrr c.:d e u/i fh +l'a- t LP t\rul .

f;^**^ w vo, ,,tr/,8

on, d

( V * :

l y =

N tl,,L Ot^TvTtt rri- 
"I 

y 
ry

+ d-!;t z f 
- h* rufl'nvehJ

V^caf - UF 9rrnf

l* rc"f n vFc'ttf

not" +14.s Shvm StzJu al"ry tl^f A't"+s r,c

Pu\nJ- S'h-u,rt, c k I pt^a lYd""J{'Ft{L t+.ta,5 (6)

So ilr* l.-10-y*"{- thrat^ 'atrg "l^i 4 silp hfrr,
J i J

D) tiwc C i qww eLa.mc si-ai-' )
v

fdt,e. ,f yubd-iVe ,z-Lonqw|irn abry t kP Lvuoa a'rc Z4/1e



7
ca,n be €"y$lfel ea

. ,^'t IUP
vv

To

^

lorw,. €ra''ry#'
-lnwL'- c;wtdi nafu

ng(a#xvY:, tt)e

tfw x'-V'

o

.+
ofr p o,v"C*

I,n I*LL naShbar ht*rd*

{r",: 
vo(ciD+' - vpfruf '

[ 
,r, - ud s;rt' + vp cnrf/

&f hf od- Po rrrf, Qr,

TW c,rn&ti&\ tf +tnn elttyo.litrn "frry 
q-bw ca/^ toe

raj'u4k", 04

i : 7vx' :=. ow{xr AN'

)1'" F ,r" fsih{,) T,T, 
- #t^- cd>V :

) ' l '  r

At porhf 4 Q':o , ,  @{:1.. sn(:o

?ve'  rA ry- :  o& 'P ax'

- ' .  d v q - v p J € : o  a , h n j  T '

Rot-afg b d-ycrr l r " .G'r ' . i * t rgr** , rn Q:Q++1,

dLk - Ypdf -c C"ry *,- l,;*

lhsAt- a,nl*6*fn*/;XWt cnd^h'wr6 f* fu- v+J'outrAn , h u'r |^3q Ct\3oS
I

Tr \tl+
VF

(,d"uo

{-rt

5o tlv* t{^r- ft'-o"X i) I Ja,nP+ar6 -ta +14{ or- f' ru-

porhf 0,

0':o , 5o thnf, 1/i, --Vo< 
, Uy,:Vp

+, - vp cn|,



v#+"
( - -  i

33 Sirrrpw Srhenl Slufu-s

1: f"

Pfun:t S'fo'.ly"n lo

ttnfiflan slwys y:tuts"

b,oth d- Un|\eL omi \-JAW NtL

s'tw;glrt .[,r*M,

b6il^ 3 -"il \ Atw cmbfu"'il (1", !,)

LAr

AhB
rt6a:.
cvt-L

tle,rg- o(..hv-pz an*W, so
',1='1" h o.

A rryt<- aa/o,wn?r + W'f @try
h alnatA iYr a. sh,ffi, -f SWb Sfrf/H:J.
v J  v w '  ' )  ' - -  -  

I  
-  

I

. r
At[ f#eyi4 olryaYo, tetrtr av.t* *""t"^ 'l"t-tG I

Y{trr'fv1
7 :  h t 3 " + t l o . l  ,  f = + ( ! " - - 2 r , )

/ )k-rD6 yvw?

{ 
" u- --,qlyl,, 

!: c4rwf ̂ \f ea-'-h 21-!a^n2'f i+,P W \
\ St 'nnd," r) :ccvtt't oph*- p-A-rv %' 

a'145"'-],^ "1-ft1 
I

\ 
t@, l: ^r-rvr+ inuth.z eznti'qt- rYtu uF t,-f,e- -rh+/r5 

f

( ^ 7 1

SWlr, >lrwt s-Jr{e

@lV. (a-( 'w/'w!) A slraff i
nfrhel f*rAry-( p-In,!- twt-Q. )

fl/^raed 6 W. rLf/,wf,'rne(f/,wf'rnek

S ttnAU tlvuD fhh : -,F-

:4+ i  = i  Y '

d = zk (  1,,_ f  )



NleW P(aru
?5 Axts'.,rynynehi, te,{d

elqlvliz',w

arctwn I

,Hg, lefuvil tA ilw- pe*$r,aiteei ,ry(r^H &r,rrr.f
'11A{ 

N&,w ( f., f"Y ) , *ntr" ,

Srta,i,'n u

t"X h @n/fru* ̂  sAy h^L freld
.tbh#i5l- ur) +lw plurtZ rVWL
(gs r<p)

n,6 axtrry n#ff,, rrs: Q

Lle,vtc-u frr w*d dpo rwEPtfinTJ

tr A S'fi.e/l?/, i'. ?

,flru.'\.tt A, arnl tr ,or'rr- pmrr o'p& sJr?v)
)A*- - dl'Q-ufi-6lnd

, r \  \  - : '  :' ----_....- -*l

*x ----\ ll4,s- mo%irruarn, Sh.ewr -rtr-uY dilutf\l

rru^D+ be ̂ f +5" M+LL A, a'nJ a i
Ao - r- r , :

;o\ -f i :

*y' fhw m-l.^/na thwt bdfh x-L^h-ez i€"" A I l7/U3 7TU ̂ /nA fnM Do( n ^ 
:

L>< 
a"rt,t P-/;,,"'A 

?ruu/tf 6.1-,ra'W bZ At j
\p 4so L,\ntL A anl e 

a 
i
I

i
lI aJ&AIe tlo* ,'!^IW rrw@ -tht 

i
JiAmL frrrr&lt?) s;n1nftL ra&,"^!- d{Ye,Mr-- 

!
l ,  - /  I  , r l  4  -  ^  r t  |

/J ffu Loaarif Uc- sPir^L i
i

Y^ , :  A  eLo

ay e = + J**
=  Y : 4 5 o  + - b , + 5 " = !-  -)  b:  L



 

Logarithmic Spiral 
 

http://en.wikipedia.org/wiki/Logarithmic_spiral 

 

 

 

 

 
 

 

12

http://en.wikipedia.org/wiki/Logarithmic_spiral


ME3+L

9rttl-

('wpu- wi6u numorcgs"t ttn )- , t

?l*u Slka^""

d - lnn-Ott ,

P- !;w.

Gr' t3
t /

A I

0= *r+.UA

E = 0"-I*X

f -
t -

, ( -

9- 9.a e  )
- (9 -0")

a g  )

,  F _
U

tl--'ut Yr

6bo

@rryi/-e!, An a--b'rw, g: /^ +a"

n o f e ,  Q = T f g

A(- Ag ^,) wL+rc"e'(" "ry/q{-L't*

kc*N' fr-+_ cd?u;-t "ht o-2n'nL

l7 = Lk- AO a,Inng il':.e- d- Urw
o

o-  :  - | " :o ' t  7k ' t * *

6ss - 6r, : 2-R- ( 
T'd& L6hdrfiil,"")

6rv  l r="^ :  * I ,

,%o lr--^: 
--f ,  +LL

o l.:^ : *: (cu' + ro,{v,)r:-o: -f ' + k

-1" -f lq- f LW 1'" f

:  d - k - _  ̂ ' T , + z h 1 ^ e
= t r+ l (  :  * I "  +2k-  J-zk- !^&

&dd'n3 fro f"U Ploxti-stafu
t t!: pJ* )

0= Wrl-, = -fp ,k"0^ *

f,l*: Lk !,"*
--> |

Th^a i,o tkp Srlrtiot ht 4w ftt;d- ploxrc fl?tt,it
V+ Yz, /  +*




