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JJ> <J* oVj*^i J—3 U&iKi ^AaJI tj_i*J

^i-j 1_U 3 . -u* -u^j l^JUI jiV* ^ui^-j o''

<ijU <cj—; 0^>*-i Car*'^ 4,-„.,_:Jb c_jlyjl

.!. -1 l^JU X'-LLaJ .^uJl U J ^ J\>

DV

J 1 Ct*^ 1 J* •u**l
i
ABC jl&t jJj»a JJJ

—J iiJljdl i o'^ • A JJ B ^ **h_-l

JTj £ -U_»j ill • fj^t. ££j\y J^-ljI -Us

Jii ^UiSl^i* oli«l—" cJlfj iit-4
J*-»*j

U+J>

cjly u—^-. oUj*J,UJ« *y-i JJ" JJ t qX

t k_.j A j v51^ 1 J—^ liU B j A Ji-

*_j^J> ji-^j
f
Mi-.V -u*U- B l^i Ulj' «>*J»

i -"-J Tji_> \yJ il—=»J <icL_ A Ji-—i Ulj

.cj^ait ,jVj fit^-.lj Jl—-jl £u *~L*_j31 »jliJl

j_—Jb OjS— ^^ J B j A ol jlj £ j^SJj
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: ^UjH - OttU J^&i ,<.Y-n;

t, ^"jj Jt_S=el ali . -1^1 jb ,_,!* jliiJ cp;

,5
ip. JU OjU JiL-j ' j*U -V—*

: **"/'

.*Sj3*za (\ cJtf -uS"!— A-i j-l—>-Vl jw—* -o-aU-

<J.S>- -V-*J ^j1* LT* J-33*1 J^'1—
' *=**-

J*'

_*UU Jb .j-ijl
l
#L~lJT 4___J CJ31 ^J

o». jV <o"l cu_*lj . -4 J Ub) iUU U> T^-

M

Oil *s*J .^

J^_

I - -

. J.L-11 J-mII j U-L 1:1, -t-» ^dl 0J1UJ!^

* ^'j* 1 v?4^ 9^1*^' ^JVjj Aijj oj£>
Operational -LJlji-Vl -owjkJb ^ • »Jjs^

J : jmi J_w ,>j . -uMj^l jH; 5^-^ jV

J <-J1j*j j*j Ujjlc ^IJ^it
f
—»Ji JjS, u : JL*

. p—aJ <^—db v*'^ 1 45"_^ jl OjS^-1' *JU~
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J~*I*j *>U ejj-oj oU-jiw 0^1'j O1"^ 5 O^u"

<*;_>' tjJ 4~» -iliJu 3j1 ^,1j . (-7—» oV*Jj vr~~

'

- !l£. I+l. -CStf (x, v, z, t) ' ' oUIj^I

P-^- jjj* o^j . ^OrJb ^—ij ^JUj ^IjHj

. yljQJ Jaiili ^^
^uj ( j^jtlii! bJ—b J i)—JL» (J^ulJ ,51

j~- ydij ( t-x ) j ( i_x ) cc^-iUt js j^i

x* + y* + 2* =* c" tf

X' + y' 4- Z' - C' t* = (2-11)

x'' + y*« -t- z*' - c* t' * =

J.
- yJt -Ul It aj! a?l oJtf Uj

J—± aLUj ^V UL> *W ^j!i ^lj-1

( -^-JUjIIj *Jl_i£N oU-LJOi UJ J* Al_iL.

. -oik- -tfj>- jl jlk, Ojo Jli* oj^i oi o51*!

^ vW oi u^jijl JUl J~_ J.J
•jiU» Jl oU <£

_r
_j _,__? oJW (.jJU. JL_i ^

iJLa^ j*j oyllj (jj_. t£j{V "-Jj— -»jU ^_p~1

aL_j ^_jJ Jb-yVj ctfjJ^I CK -S: ^' -^j^ 1

-Oltai -u ~Jl ^ S^iU- <i>j oi_l£il ^ 4j^r

A;

—

ju Jxii ^u; <*^i v i eeJ/ikn ^ ^v

jjjijji (Jul j 0^ ur t o^jii ^ s ^- •

J^*4t ^jIjJI .ujlj i^i!) ^Jl£lt jUjVI Lfj

mT^U 4_-lJ jjld U1U> ^-J oUjIl oV



J i-Xj -v ^L- yJI <±>1j^H <*c~> 5_-1j-^

J
:̂
Vj ^ -luJu o*J\ Jlw tfJU} v'l^I

* .Jigj ii~-t j <-*Jj' -iLol Olj 5 ,jLLa (JJ~*i

*^=-Vi o1 j»j if>VI *i*3LJt *JKll oUlo^Vtj

O'-'j1 * Ji« {J OJ' "*-r:
—^ i£.rM -^'j B^'

,ca=ijUi i-i^ 1-^ ^-L, -ul_ji aji-tvi

(2-12)
x' + y* + /.' + V c' t* =
x<* + y>t + 7;< + j. ct t'' =

._ o' £* <j-«^* tj—^ £jcJ.aUlt CS1^*1
Cr* <J*" *^

^jji jo*jv jo o 1 c£Jj<-it ce*1* j ^
.J.U^Jl J15CJ11 •let" c-J11 ^.
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t = ^jJi J ^^-i
l^-j tM»J» -Ua

j—ai. j 4i*i; js*j yiiij o ^pvt -ou; CJ

no

J_^L* j -UiJCj *k-^i( AikUl j^ Jo ^Slw

x} + y
! -f z: = cs ts

. ^j^Jl -!>j>Ui t^-i ^-U ojfll a -^^

- ^UJU jUI i_^ jL

*JbJl BJU j . _ yJl-m jlUIj ySU_j!l -UJ1

: dull *;, ,mu _i»j_^L*i! <j.»ut ^-v
x* = c' t*

x = 5 ct (2-13)

y = z =

M



bJ^ i JU1V J^ ^j . -L-: U^jfj: <*lj

Sjl_c J_J o^" bJ" a1^ ^ '*=*:
f*-

:\j' j^

J ^- .. ^U'l cJ Jl j^ c oUJU -dbJIi

J—~ ^ V>j!l '^' JJ.r* Jr5 ^ y^"

^1 -u« ;U oLi i dlf j J! *J_it . *JiaJ» *-b>

t^JJl ^ j!V ^ Ubi- oJjM <*IU OjCJ ^jjb~.

iv

-k^jilt j OB yl J3I *ki- p-. -- -0U #J_i»

jiti tfJL't (JLu'l -AiV yJlaJli y*— U3j ^jU»

^jll 4_j . *bli!l a-* WjikI Ubi ' -- •

JUj—j A ^bi^l ^ ijfjo.
c
—>. Ijj lj! L.V

.yli-JI -l»j>tl Ji-lJ^tj!! AO jL_l! TJL^l.

. y-SllU -UlUjlU a-U C
.aujM j o^i c- jliu *am <5kai jisj

j^j* Jbu <j jkj Uli
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u—c.

,-i

j^-> Djjjji ,y»j £:j« i- -to

Jfe_£&lf Jj—k Ux&XB £—* y 116 II

j ^jj o JLEt t-L_* o^j •
f n*\i

*=—* J

l?1 o^. JJ*—~i^ j?
,-~^ x

- 0^ ' <—^ J*u l5-U1j

,„^_lH ^ Jiii^

r" &*

ti-^sw i-jJUJ^ Oj-1^ W:.«..-^j ^.Jr^ 1 tffV

JlU-li ^ »jU



F = G
mE

R*

m M
rag = G

R*

g - G
R1

(3-2)

. J ,?.':» ,__i^ Ulifj UjJlSLil Liliiw
r
L_p-yi

JiiJi Jjl* yLe J*jJ 5 Jil o' t5' * t^j^j* J*

£& J -Ijll JiASlT . c& *M C« J-»lj»

. 'tj£»j ^35. ^jV CK J 1 JijK'j c-*-

-

1"

^ • J5" j 3jj?-ji ! "J^1 fl *r**" B f H—'^
j! ^i t jji^il jjb» U]-.: o ,

.
JUM a* ?N

WsT U^Cw X'-Ufl . o>- *II
Cfii

*iL—I' £j*

mm'
F = G (3-1)

r:

oljj-jll yk G <_—Uil! c-jL* -u-i ju_IjJ
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Oj& U* JL_=ai jV A -UiiJb Ak-iUl <ikU!

r
^s jUIIj ^j^l ^ ^jUii ot'Jl,; ji>

. AJaJLJl aJLe ^

t •J_.jii * jjU,* yjudi^ ^j . i^j^j

JJ-^j C-ijN ' -^'j j** Wj*- jj-Hj ^jVI

< V-* „™ ^J1 <ij=-j lS.t-1* 1 ' O'j*5 WL**

3 *** ^yj u-."Uj,f jU»! <•—'" ^jS-J Js-j

• J*^J ' ti'j*J "^j^-J O^V * jUit

oJ_js oj-l^—i *i^t *UU JljjVj v* 1^*

vv

j-^ t^JLlT ^Us ijUi, Ji«j .«_; ^1

^ JUll ijL*. Jl*_i t r-r )
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Ua ^iJU; -LLJbJl .lij-at _f_ix o^j'.J^Ji^

Jk **M- *»- Wi -!»s*» *U0J1 J-oiy ^j^l
JUll 11* oU L» oJ AZ_; *L»J, _A>Jt ^
J ! ti3 t> ^-^.V tJiu* 3U»j «_b jli ^Jii

n^li <_,J.-J_* -LCI cJw J^ oil

!t ,_~aiu

Y4

g* J'ji^Vu fUV -L-JUH ,5^'lj cl*l tji^l

^1/ ^j»J ,5-5.S J =-
f'-&

sUij jl/ Cff*J»

{

iU cj^ 1 J^ty. o'_-U2 UUJ *l\k.

. KbJV

: #i£Ji ix* < c-r

)

,•- -,!-O I ,-jU /,! Oils' « . i*~J*H c.-UjL_^ ,-,.

Sj3 JLj ^ii j US' sJ^lj jj^r ^—*^ o/f

^\ s k_S"I^!I Jl Ui^3 ^jVI v.i^- 5^ J-^7

, , dj= c '_- " t -OUTJ &• *-.tT JL-
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**?" Jj^** ^ jl pKl^i 4jjjl> JU* ^ Mj>j

«—;/ 5

—

s iai ca*i^- c-i^ U^iij «ui

iijll i-iljll jAi-iV «i^j -OLL. -o^l JiljJ

UjiL-i J*S-r JjUJl Otjf ^ JO* Jy yflj

JL^ ^b« t^l JyJ\^ JJjUa . Js^*dl

a' a - a.

a' " - a„

<jjt_i-_ijb> jui uw 4juUm.*]uj* »-i*j
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UfL- -L_ii jjial t^OJt O-jiVlCiJ^l JLu

j . .0*41 -u^-31 ^^ o^—i Oj-allj
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_i_u; Wtj -^j -Mj-H 4 ^> i> ^V

.-ul. jj ;jbjL»- v.-3^- JV* 'j5 ^ °-^

j i *^i Dv jj t 4ijJi !» »Vfc V* 1

w Jfrju 4*-fett ^ttjl i-as & l-»y.

4^U1» J
... -

n *iJ& W^ S U^ 1 *"** •^

JS^I. «U>iJV O^Ij3 ^^ '"M1 ia* *^Ul=W
; 3_5-_^i jjUil i-jti- *J^- t> A*;u:V l1^^
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jUIl j^-^iJI vii> oV -iki-O' 1'vJVlf,

. J_JLju»- 4jjj~o> JJ^»1 Bj*-ja-* *JJ—*

O'j ( <~^\pi -_>JUJi oyU*- i5j2T -u^-jUJ!

^i-tst oi C_ *-*y JjJLUJ . Jilj.

AV

U_i Jy-V .0'- v"j^ O* ^.P 1 ' t^

jji o - uJijU o^j • ^.-^ JjU> si
utf

<_^>. Jl lJL>- pl^Tt , JjiJI <*1"J Sj^r—J' 0*

j_^11 JJLJ Uul J£-J U^-^ U^-^J^ '

. t_^> -Oj^ 61 iSS. OJi O^5 u^

^i> Ji-b J^U </r-*»^^ ^^ ^

Jt dl jjU- W-3 ^^' 5j^vJ
*dli JVi* ^flj

A"\



*_U4» Ai'^JU 1*11* >"SI tjljHj «' Bjlf~4

. j.-a^ UaiKi _^-T ^U tflj J__ii#' UjX*jV

* ^jj-aJUl *fc£H Jit& tj^p-l a_p. _rfliJ Ua

: CJtfJl ^u«dj2t JUll

Jj_>*- <UiJ j -uJiii* **,_; yiy _,^^ J^
^j*" O'j • 5-jJ^ 1 oVb^« ^ljot7 £-*?• ^*

VI e 1 L^ljOa- (£i klJI -Jufr^.VW

Jj=- jj-u <j/ J *& *-* j*i^ O''— v* 1.^'

A*

IjljH
f
ji Ux*., . U»JU^ *-k <*-*->«

^ Ji,.*. *--« ***OJ VJV '^ °' -

.^1 Db «i'> SJ i*^- f
U1 *****^

. >^T Jlj tojl-=- *t»^J *4->-^

oiui g-ais J^c-j « tfjS»^ Jj>" v"j»

J^ J, -uii^ 4.^-j Jj-^ </»» -"^

t^^ SjlSL II j»J ^>>^ V4^ ^^"*

".'

JjiH Lij^j 5jy^JI OK i^-^ ^~!1

^__!^, ^^ J^^- W>» V*J;J

3Jy^JI i*^ ^j'—- ^ 1 -UJ
.
vt l*=fiJ
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0'- .Jljll J^O - i-JIJI 'rflj ^ yi!^!

* t**-ji' jjUii -J1-1*' l^SC*j fair U-

J^- jj-« t/JSj V^-fl* "j05 c^— u1" A1r^

JUa~. l+Js >*>.\ji\
f
L-=-VI ,> yj> -UbJl

. oil*.

jji smi\ jl~*l lUSC*J cJjil 4_>.U ^j
i—.—

i
»jjis* ^y*; -il_p^r 4~-£jVt *y^ *~^

e-U J* yj»? £ JjiUl U^w JJ.U*, oj31 j U

M

J,:_

j* ^-,

-H ^j v1/ >***

»_-*j -oyJt cjk-1

Bj_SJl j^k— J,o^ j!^^ *$>* 5
J-

^^^ ^Ull «J>» Jujj -u^- 4 J^" *-*>

j ui ix^j . r-^Ji oJij=i Jt^ 1 «i -^M

C - .-31jU 0l Jp. - s-^M' 0°^

Ji^L. -t-jiU- J^ j^^ *iJ*J •c5
'

L-' ** J^s? ur^1

J^ > -OyJl Dbj-i v» <V^J'j •
JL^J l=J1

tj^yiJl aJU. o^li- -ulli^- ^—i t^j^ 1 \*jy—



t—j'jUJl aJb> JLu Jj ^ . a«£t\ (jU u..'..y

UAii- ^ jA Jl iUlft tj_jU—' t«j3- &\ J_j3j Jj jl

^U-l ja _ tit-* Ujfj U5" _ !j_il !JUj -_> -*

Di c« *JV * 4_;iuu *J>Jij -tjiuii ^.^

jj^aij pju—- J*»- l>j <&^ **j->. ^j^.

J o*j ^1 i -OwJt^ *iUJf c£*y

-....juji o^b^. ^y i^u ^pi
t^*^-

jJti

. .^uji <__jJi *»jU;j yJyjr^i ^iUisai

*^i _jftj
p
.J - . J»- ,>j **ii^ *fjs*; «Ui*H



iiU-
,J

-uib- ^ ydl Ui-j oS'L- u^^itl jS*j-

. -^UJl *__J1 J ^-jH >LJ
r
j«A> ^ UUj

^e l+--il^ c*o*il US' jbj; olst—SI >U
jbJjU J»ULM aJU. £_r_- -iUijV ^jIN j5"j-

sza ur <iik. op o1 cAO1 'j^1 ^.r-"

J-*- w w* ^J* Jt!* 01 J.*-^

jjU, cjj Jiijt ^.J* Ji** tfi jJfr <^ s -l=*i

O' t5>-lj ^J *
",-;7,! 4 ° - *°.-'>"a5 *e**V

5-ijiv; e-Jtf t-s* ^^ ***« ' ^-^ , ^

jL_^.ly
f
Jul O' - jjbUt 4 -^^5 -^r™^ 1

. <£l~. op L.JH* O - jjUM «i}j
^J*- jc*

1'

<*lizi- -iJSjj-s -^j3- u^j^3 ' ^J^i ^-^^

JSljM juLjUI j—ij »j5"j- o* ->U1 J^ 1 J->^

^.zJl »iUtt «j31 l*3t bjUI J^ O - jjU*Ii

Aa! til Ujui t -OjHjJI ^jill <S"j=- ^ Lia

<5-_^ ^ ti_i ui^.V iS^j u-J^' c> t^"" 1



i j_Jj£11 _^.1j1U1 yi*J (JjUJJ j_^i; *lkcl j

yiii -l^lui <__

—

-j\ *jjz g, ^Ui outfit

<>*
TU •-

^ iu«j

jj*. jjjj ^jVi Lj^-ij Sji_ji t-rijfli i

4Y

Jj iJjfli i^IJI J jut-Ut ^Li *-*=-.>! Jjjdl

^jiil Ji-*-. olJb-j J-U ^jl &* pijlb

j »1_J_. W-LJ »-"^~j c^J * *V*-> 'Uc
->
B-U*

<W Dl Cr
-j-i=-j £.* _*a*1 ^jJiJS

<Jj01 **1J1 JUUl- -C-U ^^^.V u-^1 1 jJ"

i -»< y-LJiJ' tJJ^-Jl (^jS*jU»i« de-T';--^ ljV

JL,.-»,ij oi-3^' ..b .,i!»* cei *:—^ Oj^" -U-J^j.

oUl—11 x—- o1 t^j1" t-^aj

. olil_41 Jl>l il!-yj V^ 1 JMl

«



o> i\n ^- «sujj <*un *-_ ; pg- *_;t <-i

yij-iJi jljt-UI \/^i L)'j «**,V CjM . ioU- AjjU

w

. *>*

^Z tfl j—. o1 i> CJX? <^u 1^-

^y f
l L^ \Xkj =>jS c* i-iti*V i—i-ill Jj>-

jy- »ij^.—- J »jj=- jj-h u;ij t=>u uV^

oJ. t^lj i C3£J OyV iPi ** lit5 -5 -J—

^

\.
\ ,

-
,

-
,
J J oJU-laJt A_jJbJl OVJU* floii-^

i5\=Jl »-ia v-ilj^V^M •V1^^ ^^ J"1

^j ^JJl c^jJI 4 JJUJI jUUrflt oW

U



"llUfq BP"!""

^—• jjb duar .L.ut ^ _ji otu
Ja-ljy t^JJt -UJJUJ1 JU_. ..JiUi.1 -U* OUl—JJ

4 Jl OL-ibj oLjJUf .j-t-iJi ^rf^ J^1-*

Oj-b- CU1JI jliil iJJ tr*JJI -oil*- *i-~i>

«>*»

^i\



£.*> ' ^h? '• OS* Jlj—!?j . ^-!L1!1 .uJl itjj

oi_uai u4*; ''j^-'j 4_J

tfj/ <ju U. c- jJ"! eJill

J0»t> JlJU _e- ij ()A_T) J^'j U" JCjJI

J£-ai

i.r

out ^ t
si fii-» osuj mv f

U jj

J—* *>*>^ u-^ -H^ 1 fti* *~

jl— j4i « ***> j^ ^ ^ *^ S **

^jiV>. JV^h -W*- -01 t/*i 1Jaj v—^^

: ,uun »usw»3 *-*it*n ( v-r

)

.»,- J^j tl—iiil J*-!*

ji" el^ * t-^^ o-j»j **"^

1-T



\jji i!U* c>£i o' -^Vj Tju! *>-jJ ia. Uej*a«

OOaJJ l5jj^' £**—H (jlc SjU t-IW -.»
j

. <_JL- tJja^J yjlfjll gk-jl J* Ulj *-».J-

L_jJt-iJ jU ol—ljOJJ ^^Aaj *Ij3.1 U^C*j

1JU £ o^ljj cr*^J *1—aAJI' ^ _rJ' till* J^oj

t y—• *UiiJU <>.jj 1A« t5jl

—

i ^4*j**** O^
-

-jjfi ls-us x^ii ^i bijj o-V5 v* i^*+>j

Wo

t/-^ 0^j& O 1-^ 1 I** ^^ ! »-k> cr" t^ 1

^ jS\ Los- gJUH 0/i W V^31 *>Ai"

VJ^ ijJ^ 1 '^ J-JL* ^—^ 4-^'jJ U *

<\-Y Jt^i
\.£



V-*3"" ! ,/-j l-i*j -^-jJ IA. Jl tjli. *£Jil»

*V> o' Jj-«^ *(^jt_JUl ^ji-J J-Jj

*j_iii ^i ^ji ju jjL* ob^rjji (jfij t^^ui;

1 c-O; U> -i^x_

0> *-*; < 1 —T ) J*—til J *! n-n J»_j!»iji

« p-I: . Jii- » Jiiii ; ^jijjUJl ^o JiBJ\

ti1 " J-* <_^ jilj^j u-Vpl pt^-J>

Cj\ vm *JV : 1-ul £^JcjV -ojljill -u-Iz™U

B
_.
A jL. o^ c- 0b">U> oU jl ilui

1«V

. u ,-r > Js^i ^ us- i«u s-uv lt-*-^

J^jj tSjZ_Mt
f
IJl^i_lj -Oj^H «W Oi*j
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