bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

Y Jlo slocand

|

wdd @Bl (0,0,0/0) 35 pe g e So glad a4 slo,S 0 a5 )b IS il e pg=ay' % S pé s b Juls Z=0 axis -)
Yra Yra azra ara

Q=—+(f Q=——7« Q=—0x « Q=—70
Y ¥ Y Al

Lol groro (V) 435
flh & S ooph e T=VM gl 4 o (e JSS

) b ple oS Geye IS b elpls oS e lax Z=0 S g =—

rg=\ gl ao,S
s o IS SIS s Sy 4 o 224 ol o 55,
Cawde sS S99y

[
I =~ glad aopls:S i
z ym)” Yo Erehent ps=ay’ =ar'sin'p , dS=dS, =rdrdp
. s

= _m*/;/rv~v _ 4 \/;/Yr
Q—ISPSdS_LZJrZO ar’ sin’ pdrd =, (\—COS\’(/))d(pL ridr

ol ales e s, Jo lailsial Slamse oliws o 1, JLE0 wal Xy %ﬂlo VRPN ) (K ST PUPKTIRNVEIT SRVET IO 1
)
635@9 Ao b s s5es U 5 )5 Slaise s
|

) . \7
laise loe 55 Jewily Jade i =0,)Y, 5 Z =¥ m .Q :%@Jﬂw;)l)ﬁ (0,0,2) blis jo Q oo glabii slayly -V

S
J Qb e plp Colein 5o il 0 (58 Sl plas’
Vo (¢ S B Ve v V"¢
\rre, Yyre, \PTe, Yyre,

o edelee p) JSG Bllae glabai b a5 SO L

\
) o q=;<\ M)Aéj a=\ Jj‘wbwmdﬂ&: S 8942.4[4‘

q Vo4 A
S=—— = —— = V= X — =
\—q \_l A s, A YY7e,

|
Ollialols 1o 1 bz b b oo & Soss gupe ailo 5 ol )z 1) sz @ glad 4 S gonls il Sy 50y JS5 50 Y

Cwl olas
Sl p
ab'll. . abll. .
SRS D G 4, (¥ ATED Wy O
f
ab'll, . abll, .
_H = vy (f _ KT ; tra (v
f Y




bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

1 sl il o] 59l 4 ] bl ilabgs oSy (g5l ail>
m =18 =zal,
b ocal plp OT»[;;SJ;MI eeblise ohdes (G 5 e adl>
m =1,S, =1.54,=b'1.4,
ged ooliil 550 (LS Jolgh j0 (punbline (oldss (oo abal, 5l plgige €ADDT) ol 155 Ll slal 51 (s ail> g0 1 alols
b Sl ol pgd (laBes 3 0 50 sl (haBed (omrbline plone (s
;ural wa'l

—=—2(-8,) = —\.\éz
fl

B, =M (vcos 4, +sin 0a,)

frr o o=rre Al
b el el Jol (oadss lae 51 20 a5 ) » 0)lg S 55biS
T,=Bxm,=0

S5 45 papdign amgie b ools —B 5y AT g ALST ez o o Sl & ars b Lt o Lo )
L2
Wygo (pl ;0. Z=0 amio paail Y= axio o (mpeddls ) ISG &M&N’gomw)om:,ldm

m =1.S, =1,S4,=b"l.4, -\)

. 4,71, wab'll, .
TV\:B\va:bY Yy X ( aZj: flv‘YaX

\ ol o (F) a5 oplplo

L
\ . . . .. . L .E
M_v:_ LJB'SMESBOMLA*Q LL.AQP‘é)b l;ﬁ y_J?M)QYLJ'i‘”LyUGALS”)AMl}MU")SJcSUV)OM;Q)

r

)IJWM% L Ty Ty =Byxmy akal, 4 azgi b oo)lo poiine

MM pemally  pall,

oo b s T., =B xm, o, 5 > = =bvl oo bm 850 yolis oL B
o b Ly =Bixmy s, 5 s jm v sy b My odades o LA ol o ~ro b B
.

. _ e T - . ,anrl\ v ,anrbvl\lr

il s gemmo (F) 43S ‘(f)/ (a5 o 5 ol 0,100 5578 7 s0e ] 45 45 35,5 oo Laseie L
|

Q

).:OLAA O, 9 b .a 565\) &LxM\ r U‘ )OASgw| ed.w).\ O'(r)—— G:l;Lw LLE‘OJLA |(a<r<b)l;l.w) 63; Awgy 9Oy -¥

le‘ﬂg ” l‘u“ﬁub)—"u,JlS-"‘ML‘Vo ‘_‘Lf.......l_%)ar:b c'awﬁflo&wt.’g)ér:a G‘a.w;‘wk;ula

.
oV, . oV, . oV, . oV, .
s rln— r'ln— r'(b-a) r(b-a)
a a
/ .

%‘SQWJAJWM)JJB))‘]’)UJWQ‘r:b 9 r=a 65;@“4‘”50@‘3&‘5&

AV)

837”Y , dL=dr , GZG(I’)ZO—:
r

b _
dR— dL dr _ dr _[ dr _
O'S %X\‘ﬁrv tro, a fro, fmf
r
b ol gl ailige (28 (59,5 (oled (it Saz o 0y JS8 Billae &S T =D 5 1= 65,5 mha 99 o Ol alnle
I_&_\‘ﬂogvo
R b-a

b el Rl ol B Az 0



bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

1 _ YmoV,/(b-a), oV
S fxr’ (b—ayr

Ll plp e g (H L) sbanF axly plply col —xm' =m wlpeo, »lj‘a(r):% a4 axg L‘%

m
A
mxv vV A \(9

m m m
A

mxv_ vV A \,P>"

m" m" m" . )
ImxV A \)

m' m
ImxV :éxV:A

m \Y% /.

. |
oald ¢y S Billae XY dxén (59, 90 2 YA Job @ Ja:&o)L; Sy a &ng 2.;@ i..\...n S e oﬁbm.i S Jols QLA)—? aal> -0
da _ln(wsina

Z S oS P(0,0,8) abaii o (sl ‘,@u e |
cosa
P

H RV o I PRV
cosa j il °

-
a
ﬂ°r‘ lnY+\/;+\/; a, #l lnﬂJr\/; a, 0
\Z4 \/; \74 Y=Y
7R Y+\/; R 78 Y+\/; N
£l n -Jv |a, (¢ In -Jv |a,
\‘7[( v—\/\T JX \v4 \/; X
& R Oyge 4ol il A6 va Jsb 4 ko)l 5 (C)) @ glad 4 0 plopsd touiS 0 w32 Jidn 90 4 1) 0l @9
IJJ—‘ Cawd
/ et
dl'=dL, =adp'a, , R= "+a’ =+/Ya
pldl” 7 ml®aJde" | opr,
- | L= = a.d
A ¢ 7R -[:° f;rx/;a fﬂ\/;‘L voe
Ml e ‘A 14 f_ Ml T LA 7 I e
= 9'a, +cosg’a,)de’ = cos@'a, +sing a, =— \/;a
/\c,,\ﬁfo B y m\g[ x L
\ s Cams 15 O30 & 5 bl 51 A6 il

dS\E_‘ =dxa, , R=+va +x"

[ MldL" ra wladx  ul
A G fzR -[

s (e X
e e
X=-a € aY + XH’ \ /4 -a aY + X/\‘

AR ( , ” ,Y)T A VY . A Iy +v .,
= a | In[x+va +x = I§ a = 1
\e/s X[n a n\—\/; R n\/;—vax

bl ply Poaais jo sty oplpls

_ _,u_ol \/;-H_ A
A=A+A = [m\/;_v J?]ax



bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

| |
. . = . 7[ = Ky hd & M B .
Sregd gl 4 sl oLl o, cSleSy ez S L lo S e Y Sk agly b by ysee S 4y Glojas oy S5 Billae -F

el a5 AlaS ol Slatses Towe 5o (S0l o ol oi 2 )5 Z=a 1 ubate

PRy (¢ p°a*f ~LRa ——Aa\ﬁé A
A, \Ye, \ve, A&,
Sl e (V) 455 1 Jo
z . . = . . N
A @ LwgienS andd Sl oS0 mhe 65, 9,5 Slaite oSl gl (Jlie JSG G

pz=ra 2l oo Cawd 4

r'= \/aY +a" —va' cos(7r-v0') = \/YaY (\+cosvd') = \/Yar (Ycos' @) = mco@
1] e Cewd 3 Do o Slaise Tae jo (S xS o

= r—r'=—ré., , |r-r'|=r'
r’=r'éf} A | \’P>.-
dV'=r"sin@'dr'dd'de’ . ]

pv(r_r )dV’ j J<7z'/\‘ J~\‘acost9' po(—r'ér,l(r’ 1 9’d|"d9’d¢)’)
Vf;z-g‘r_r| O'=rx/fdr'=

ol e

fre, "

Yz pz/Y pyacost e A . A AN e i
= —(sin &' cos, ing®sinp'a, +cos@'a,)sin@'dr'dg’d
e , pay , @
7[8 Vi 2A4 o

:W‘M}NM 0 A Cas o,l85 Sde 4 ay 5 8, sleailse
_ Po 4 \4 , ﬂ'/\’_ - , vacosd' , po /Y , ,
E= — aZ.L de L/f cos@'sin @ U dar’ |do'=—+-4a (m)j ?9 cos' 9'de

A
— p;aéz _COSV o i - \/;poa é-z 9@
&, Y . \Ye, °

/¥ °
S Ol e 5+, S5 S L L ol o S @mazf» byl a5 & y90 oy 0050 Comiy ST oz 51y Gl s o0 4!
ez pe b mligessl cwsal, —p, ety JB L oL by |l
1 edol a5 S agl JlslE edie ;o €08 51 g o I, TT A 0sS e

y

)...: ‘ML?L;Q Ya f‘f L)—‘ ).75 9 q;lo;.\...,; pM ,.oJa:>

0 ,9] w4y
!

r
cosd' =— = r'=vacosl’
ya

:0)5] wod..go)fmjc]a.wc\.bm)'l |) u—l u‘?‘cs‘gsOl’

X"+y"+(Z-a) =a é’\ 'YQ' +Z" —vaz =0 — 29 oy —yacosd)=o = I'=vacosd
\\ [ ]

a,Z CAlgiSy Sisdmebliie sy b omebliie ssle iz 51 I = (¥ =R Jsb s R gl ay ailgal S =Y

Sl jadiz o1 51 5ol R ojlail a ailginl jgme g9, P adaii ;o B ojlail o ls 04>

M. (e 0

Mo (fF ) (¥
=Y -)R

2 (o

uM
B, === Y+ (f
P

S o0 Rl (b g seme e Sl LT (Saied peblise lo

f



bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

v va ZVXMOZO
M.,a,x(+4,)=0 z=R+(¥-)R=+¥R

A
8(@% 2=FR I, a=Mx&, =|M.4& x(-4,)=0 z=R
®
®

& M.&, x (+4)=M.4, r=R
@« ___ 1 _® 1z=R S lhe T=R gl g, Js=M8, J5x b o b bz @i crlale
R

ol sonls 4Bl el aye mals (ogy 4 plgiee 1y ol 5156 Glaee cnlply ool s

pTTTTTTTT z=e 9 R oglas ay (Lewshians sboail 4 by ms 4355 b oysl Caws 4 3 &0 4 o597 (S,
:W'.’.)“) ‘dZ .
7Y i
dB = dB, :Lr :Lﬁrdz \(9
/Y YNy Y N
Y(RT+h)T R-R,hez, 1 >dl—Jsdz-M,gz (R +Z)7

JrR
B_B_J-WRdB_yoMOR‘J-WR dz _,quoR[ z } _uM, (R R
RGN P S R Ty NI oy YR R
(R +2Z) RVR +2 ], \ . »
N) .
S 9,5 sble, dwgy So -A

&ly s, g S 0 5l (d<a)
&V, g(a+d)
2y ()

\) b fra(a—d)

> N Y&V, q
9 u
& a+b fra(a—d)
------ \Y/ g(b+d)
B 9, Fole s
\F a+b ’ tzbb—dy
s - (LA q
9~ (f
a+b °  ¥zb(b—d)
ol o (V) 4 51 o
@3l 4l ol s Wb ez s Jels |, F=a iS e S 00 Gl (A<T <) ools aml 1o pusT d s S S
WS G5k 4 a5 T=8 gl | (blE) SS9 58595 b andl 005 oo Wl T=8 (55, Qrg, =0 L «s¥ 098 Gk 098 yao
53,5 oo sl ey 555 b Qrg L T =B S5y (bl oo jaS (JB glylo waiyen QL e (blai Sl 5 i JB s
-

d oalol o q labi Ll col oad a2l a8V, Jeily jo (JS3 Gl b 2)l5 5 @ L5
Seu plaS 4 B g A Jamﬁ@m?g(;@%.-‘

L o )..t|).! as
Qrg, =CV., = t7e,bV,

/
u
pea(r =b) = p _QF sV, &V,
FS\! — ~—FFSg — v
SOt b

A a2 Pl e 5o A abi oy JS> alis LIS U gl s ailce (V) 4055 o 43S 45 meils oo 055551 ol iy

Prs, :goEA" EEA-(-8)
- ﬁ\bb S o o3liial poal By, 5l oS nl lp el A alii s BBs |, (1 <@) (59,8 atmg 0950 Ohee o B Wb
\) g wilss 5 &go 4 bl dome 5 psal slol ony S5 Gillae o ietelse (Vo Jomily b s0l2 087 0509 ) )
a a
d':F 2 q’:_aq

CHeSs mie b r=a zhw gy, Q"=Y75,aV,

o} N q . o} \ a/d A
E,=E,+E +Ey=— (+4)+—— (-4,)+0= "
ATTaTTE TR f;zgo(a—d)‘( ) \cﬂgo(d’—a)'( 2 fﬁé‘o((a—d)* (a'/d—a)‘jax
qg v+d/a, q a+d ,

- s, (a-d) < ¥zz,a(a—d)’



bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

qg a+d AJ.(_é ___Q(a+d)

= go
PP [ frg,a (a—d)" fra(a—d)’

Sl 13 () anF o Uil gllas a5

*

e

9

Vo 5ty 5 (D) aiwsy (>l lads 4y i alais ol 5o )b (JBz o)l 18 sole (59,5 atusy (> &9) CENTERIS RS
Sheogd =0 gm0y )18 (69,5 alwgy 350 50 G L 510,50, (lgiee 50 N Gk a ) (f, @loas 35 wisgd e (V) b (V)

_ Qe B . )
255 o0 22395 Prs(F =8) = Pps, :Esa:_ \c;ar B L eSS job 4 (A alagi o
/.

5 (1) slaany 35 Toame 5500 (1) 5 (V) slaans )3 nlple 5 ins oo aii | Ppgas

9

=a gho bW sl ;o QFSa:—q
d=o Qob JA3L M) 5 (V) GL‘Z"U-}.}; lagd

(F) 5 (1) sloan 38 ol il )05 6,506 s, Sz 0 D 2z 0 5 ol (658 Ty Eulins 255 e b 6,53 G 1, (D)

el 00 gy laiedine T S IS 55 e ol 45 CS ol ce 4D g0 e
i/ n
f g o e leSs aie b I}w£¢)<\’7z g a<r<b b colpn slalgnl b 0 -9
N Sey sl )l |y o ele 4 nupe il o cwl gl S8 Bllae 7 55 55l
Cp] @}/ RS gmye S8 cnl 1 o)ly (5955 0,10 8 gl jeme (g5, e &l
[

v
vzb ¢

cC
[ b I,
| o O
v t7b
Y
\> -
N

LI,
oy
b ¢

[P
Y

& obr S8 L) ey slalgal o)l Gz m S lalgial wigy 9,0 1 bz

Wl oo Cad 4 pal (5500 58 5l Solw

r<a
a")
é\(;7 a<r<b
Mol A
s r>b

Flgt =1iLxB,=1,Lx0=0



bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

oS J o (el zZ }‘Jmolmdswab)w‘f‘fﬁﬁbw] Olawe a5 |z sl jao 5 OB (88l als 90 ol (65,05 Egerne
w‘,wl.g;‘éyww)éﬁcby)iuds.\Mﬁl{)‘f&)jdj).uu.l‘fbjw‘)&ds.\MJBLQ;‘ L’)""P

vb R ~
FLower :Irzolr(dra{)XB\:_L IVB\Xa'rdr
= Frowe + FUpper =0

° R vb R
FUpperz.[r:Yblr(draT)xB\=+J‘o B, x4,dr

o]
Fiy = Flower + Fupper + Fieit T Fright =0+0+0+Figny = Frign = 1,(Yba, ) x =3,

AN P

\v4t r=vb \¥/4 &
Ll 00l > gty g o a ‘wlw(\‘)g 51l
|

;- . V. A
r"sin@ r m' *
hOR wué)é?wlpl..\f‘o).f‘smz:h)o)mjZ)W;ﬁgRéwgdlaﬂblaMag&}s > 0 a8 Sb> S

b
\1 \1
| — f7R f | — yzR « | _R o | _ f7R a
h h / h h

R r.coséd
o

S

J~(I’cdl’cd§032) = J‘:”J‘ i r(.: »

I_-[ Jds= I J‘fc"[r sm¢9élr _r%éw

2 dt.dp=v71
° 1l sin aiD,—j—Z/ ¢
S

° IgxIgsin@
[ —

fc

dr,=v

C

dr

C

JR r. cos @ J‘Rcosé’

— 7

° [4XTgsiné e
2

g lgi o el NOR oz 13 IS5 4y a5 b Lol

cosd _ h/
fs \/I’CY + hY
-\j o
RYIr yr R yzR
I =Y - F drc = h
/\ V)
|

Lol alym 55Ua§)ﬁb Sl hEca gled 4y ool ey o2 0,5 S5 YL O b alol o g slakass (b S Gillas -V )
Sl plaS r=Vm 4 @=50" .p=o0 uLamLPd.la.o..)oGi-,SJl

. O 1ot +)a, + (Y —)4,]
-V, ] (v
[, (VA o
o vJ—a -

5)43..4.1) s(;ﬁﬂ‘)d&u&”ﬂ.ﬂ |).>L».| W‘ﬁ.@ (OM U""’) LSQLQ o;uj).».l )L).:}.a;) @Y e )é 6&& O)S JJLM )O ).19@ A-ILO.M& la
5o be o e




bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

q———q ——QN—q d'—i— a __a =a(\+s/a) ' =za(\-S/a)=a-o
a+o d a+o6 V+o/a a

:.xJGA Cawd & g Sygo 4 Poaais o S Sl o ol ol .l CBIBL@MTM 3o shaBgo oyl

—(Ycos 08, +sin Hay) (aT +£a0)
e,

Y Y
f;z'g I’ p=vqd,r=\m, O=x/v, p=o O=r/Y , p=o

E =

Lol

é,| =sin @ cos @A, + sin @sin pa +cost9é| Y5 413

O=r/Y, p=o X Y 4 O=rlv , p=o Y X Y Z
A e Voo Y. \‘9
X y Zg:”/v,(/;:o_\aa’( v a,

3|
Ol o=r/v, p=o

Y
(&) (h)

9

|

Sy e Sgdblize jloy gl b g a > g J&h Le‘.cl&m 5 YL Job b owabline oole 5l (slalgnl atws, S5 -1Y
5 o H o psblion flae cuds casl ool ools M =M, sin" 04,
M.L \ B \

\/b'+LY \/a'+Lr

L( \ _ \ )A

" NIV ANTE
/ M., L \ \

( _
\/br +L \/a' +L

3 3
( —
VO LT Ja 4+l

ol o (V) 4 51 o

W PRC PUNREE JURN

M

)a, (¢

v
,,_t_—_—::_,::::; Fens N M,L

)a, (f

. 7.) Bop s menSien S s lamse e Gabate 1) @yl S50 0pj S0 illas
. S 50 il Seke sledlyr LTy (Sigd pepblice
/\ _a\—\—z:+L A 5 5
= T
L ]
) : _ N Ko
27 : T L oy =V>M rlor o oz °
i -y
! o o  M,sin ¢
M, sin" 8, x (+4,) = 0 zZ=+L
M, sin" @4, x (—-4,) =0 z=-L

J c=Mx4, =
ms % M, sin" ¢7ézx(—éf):—M°sinvgoé¢ r=a

Mesinrgoézx(+éf)=+M°sinr¢7é¢, r=>b

A



bl ez (luos 55 (Gt rdiden bl g SNl (cawliod )15 0t gty (gl

Sz L r=b szl g5, K0 5 Jg =-M,sin" 08, JEz L r=a algul g, (o (oxbe ol 90 eld bz wis cnlple

:..\J‘_ga Cawd A ) O yeo d (Slaie TM) Wlgil 3550 50 Jol by @ose8 3l o356 Glawe il so JSb =+M, sin" (péq,

.
r=o X . T
.. ,A} = r-r'=-ad., -74, , [r-r'['=@+2")"
r'=ad, +z4a,

JsdS'=-M, sin" 9’4, adg'dz

1, dsdS' x(r—r’)y ¢+t M, sin” ¢'4,, x (-aé, — 74,)adg'dz

Ba: J-Y’Ir
S txlr—r'[ Z=-LJ = .
fr@ +2")"
uMacl rvz| asin' @ z R i
T I-LL v 7 & |de'dz &
(a\’+ZIY)‘— (aY+ZrY)y
L
M Y R L ! T M Y R ’ M L
__#Mea azj dz rjr (\fcos\‘(p')d(p'+0=7'u° -4 a, z (VT):“#o - \
tz ° (ar_'_zrr); ° tz a'va +2" |, ¥ "L -
B M,L |
Hy=—2%=-——"-—34&,
Tk Voya 4Ll
o ilge Cws 4 Hy 5148, > -8, 5 a—b slbas b (Sols *’% =) 55 0 03 090 bz @9 5 (AU Sl
H —+M°L Y \)
° N ST .

M.L \ \

"=t = v (\/b‘+L'_\/a‘+L‘)az &

v



