


s-él-.e’ﬁd.-!}-:-d

b_i.._o):‘._i]blgu.b}__.’a..kf‘.‘dafg ‘EL..uul_:’_é_q)_.SJUb

el WiS Qd 053 4 1) o5 slaos 5 wilgs o S ol (electron) g xSl ol 4y (S idle b a8 wiog axbl o liwl Lils w
D o 4ia S Lo wlool o S ol 4

)0 plp slaogign o g psll slass &5 ol ponsr (S e

lon s 4 1 0 o S0 slapss g 5 Lo iU Sl (s Jols )55 o e o8 ced (sl (S Sl L

el e e bl lapygigp slaws 5l i pe lagg i8Il slass 51w

ol Carto Sl il Uy 0l 51 i e (sl iSH olaes 5T

1,.:4565 solaul t;ABS..uB)JSJI PL & 6!&].:.....13 )1 (o> LS._D- L‘Jb}-')b)l'-' Ua._,.'}r...’.‘...‘i Lglj‘

U [ Y1 P e I3,k
S oo e (S 7S5 ) o ila s U 6 s s sy Lo T L gitos i ot g Run s (aiala 5150 o b 53 (e 5
logl b gtlle 515 o 5o s plazrl 2ls3 009 2l s S5 oz e sleil] om0 Jpir e el 5l az 20
Sy oh shte e )l aid b ol (s50 Gllo 1 2 Lol g0 n e 4t i 5 ) (530 (il Sl 5 St 05 e
D5 o0 00l yisled € olas b a5 sl ;oS ST jo o =SUl L (6 p5o5lail 6150 m
o =N EXVTY C 9,55 K 250 bm
B9disad 36 b Ay b (e tl el (allS )b Egazme cggre oliwd Sy po (Ko S b (ol ol p Lo w
q=Fne ,n=-,\Y,... el g,580 g0k b5l e Cpde i el 00, leS > SO L
S o a3 i 428,51 0000 a1 50250 85 53, 311y e oo (D) b (+) TR
sl oals a8lal b sols cws 5l glayg iSUl slos 1 m
(e=1/5x1"" C) .cawl —#/ FNC (comaz Jb| JEs
Cloaies shas b cadl ad oo ) el a8 | i
Sl 00ls Cand 5IL 458,550 55Ul Slias dz g cpl [
el o laggin 5l laog iU Saas s el i L g8 sz il |
q=ne = $/fx\e  C=nx)/$x1e""C = n=F/ox\s" o
o 258, a5 £/ ox Y ' Shsas
(€ =1/7X107" €) ctales s 1 51 33101 3 > 31 £135 0300 Cawd 3 9381 B/ 0 x1e Shaeh (25 g S | s
el et 31 b e 00ld s 51 g 58U e o |l
oS e oolizul | | =1ne dlayl 5l L 85lasl dsloes (gl

|q|=(0/x1")(/8xVe M C)=A/exVe 7 C=A/opC = q=+A/-puC



o) ot

S il AT L) JB sl @)
L SO0 N SaS 4 eailgica |y o1 b 898 5 gz K (3 a5 (A
OO [ oz oallB b il man o slacgigys olaad 5l caws sla g 2SIl slaas S (o
el € gy b 5l ez Sldodmlive (SG Sl b ojlgan (o
s sz G olfiws G jo (SG Sl gla )b das (6> fgenes (O
G ol oy S padii |y 15 glrales (31 S y3l b e s )
ol bygS cire 4y oS ol onds aud ) F g SISl B5lg 5l A iSU1 8515 (211
Do o ol 650 g2 ki)l 8 (s ) il K 55U (g g oWl 2 o ez 9 G2lle 5 5 (20
sl (i3 (S SISl e Bl jhe oalSiws sl 52 e ST
i Il jsioe o & 4T (B g s ce (e il endsanle s Jla> S (@
el (23 2l (S SIS (&
el 09 SISl 58  Ggan b Sl g 2SI S ogign p 2 GO e 4 (7
3o Zed | igp )0 50T (28309 A & o e 33 L Sl 0 (&
)l 352y palls L o gl b s SISl 5 5a (Js 0pd Jaie S8 ez 4 pomx i L (2

S5 52 5k E58 (S5l 53) bl Aty iU (5 0 92 ST ) o0 o o 9 cubilods 03,551 515 50 45 1 ool i 51 Sy 2 ()

.-L_ésﬁml)
i b
' )}G«wm-msm&e.(uﬂl
e b

@Jb%,‘.’ﬂl@ﬂ Z.'.'.'-‘..q)'.'ﬂh_g)miabl

(K2 5y 5) (S 51 53) (ol

S Cade sl g To ea s

_ T L Sl SLIIL glaz )l - LS a5 S (o
Ogkb

s u“‘

ol coia b
a5 550 Saadly o )}QLM.‘.M_«;BA—‘_«;'M*_*&L_JL—%(‘?’
. -t L

B - Ll e

sl ol b
iy Sty
weizasl] Oskis L

Al Htmed 4L

}GM.J dz b o glacd dle SO (o
o S (siie sl b



sﬂél-.e’JYh(:’}a,d

S ol (S yiSlgn 35) (dlo Ay i8Il (g pw 1 4285 L 1) 25 e ()

BBV )PP SUR— ST L % N PRSI DR— LSV UL 8 | - R—p P07 Pl | FEE 0N UL g N T FRUPYY SR Y- R S | Pt Y
T R Vo R PRTCNE| I PR U PR A P SE L | B adis  DlgB g Sl e ol do b LaldolasT AL Bk
VL S —— 1y Sdod Qa2 asT w dleudasT 50 T35 b epl ol

S By 1y o s 00305 ile yla90 a4 o U1y (oget 80 lsn o8 (51 0 Qlol) () 3 Sy )

b Zendgi |y i lol opl At Judd o o0 5910 & @5 45 S 0 cubline

b g oud 03 (5148 )2 1S iy poled (5,505 3,8 (s b Ulusy Ao Sy dy 5T Soadly (gloe oo 59y 2 53L 0.0 3l o 12 @)

Cogi 0 oylg o A0S

Elradd 4 oo 1 U gud 0 dlo (518 95ung Sl SN L ) oo (s e300 (o (S 323y S ) (Seiasdly i 3 ()
o liin oS (o0 K903 rgSug iUl SO s g ad g0 illo ooy a2 L) 5500 Ao S s (B JSU) 29 JAiio r95uig 1S
(o J5o2) 2 oo i g5y Sl dilao oS 290 0

S a0 001 gSng Sl dy Sy dls 5l asT]) (gladgl b egi (A

(e=1/$:x1:"" C) 313 385 At )3 a5 gi A g aigp A S toenl Z= A ienS oilsas )

S ol | ST il i 5 S L (]

G sl s ) (5T 31 (slagys Sl (oS0 oSl L ggamma (20

e s L S i

Yo



A\

dlona 15 S5 2 51 831051 5 £95 395 g0 AIlin > 93 (i 9581 F /o X VeV olasi ((gliidend Moo S g ooy 32, S Lo 1 2 @)

(e=1/#x1"" C) .amloi

(e=1/5x107" C) Sa5 /00 C 5T 1l b 03 s (5l i (somm 5 (33,5801 ol a2 (@)

(e=1/#x\""1 Q) o Lo dmnsln 1y 5 83101 g 00, asdien 1y T (S0 wSU1 )b £85.a80 o0 e I 49,2 B/ exVe" Slaxs 6!-\1,30

sl =YY PC 5135k g S (S 55510 ()

focal a8 T L ools caws 1 g 58Ul g ol (21
(e=1/$ox17" C) oyl cows 4 | 00 Lrals glays 2SI IS sl (o

-14

(e=1V/FexVe " C) %als anlgsd judas cuusr (b o s g o0l 31 g 581 B/ ooxV' slasi dy ,5T ! +8/Fo pC comzr L (D

; 5 a I & . - o
?.L.S‘snﬁ.g.l p)f.ho'w o.!_‘ el s +Y/Y Ilc)lg 6‘)1‘3 ou.“.n ylﬁM.w‘ q/exYe kga,»).a 03).45.“13):;0

(e=1/$ex1"" C)
(e= \i"?e)(h_“ C) oS (i |y e b gld Jousr ol il +T1’J\J\X\°_; PC jaie S ol )ldgvhmjl.ja

Gl 5 syl & @S ge swalio 1y o) il 3 hobe zob ihe JS5 0 (B
gl S @ (85 o 1y ) oo G Ao b il AS 2 b 50 dtes j30 W el

(e=1/$ox0" C , Ny =$/o¥x1")

o)
N

Sl jadan oo I £/o0 g cboanud oSl b soomo ol Fleog/mol ol Joo o2 g Y/oo ool I8 il 222 )

(e=1V/$ex1 " C, Ny =8/o¥x)")



s-él-.e’ﬁd.-!}-:-d

St s S 43 el Qg = +F/ Ao C (605 )b g qy = +Yo/onC oyl 51 (S5 )b aS 1, bl 53lailen 5,5 93 o Jilio S5 50 ()
ol gyl B 3l e oS (o0 g o 9 (3L

Sagdon yibaz oo S 51 Sy o L (il

Sogd L8 Jolad I sl o aloles T cyas oy a5 Shaes az L35 (00

Tl oals s 5l g iUl oo )57 51 Soplas” (o

o—I8 wg—

WS 0 05l gy o g (S0 oS gl )l

A8 e ol 1) Saas adlallcalises gla )l g ads 1) Sioas cdlega clajlm

oyl S e ] Alold joidme b g camline o] Liaslist Liss, Lol b laili5,5 g3 =<l im
IS S el o2 3l gy 2993 U g < ol sk lail oya ol b jlogl 5,0 90 o (5o 55l (69,0

lq,|lay | . _ :
F:k‘T‘r .Mssn&ajﬁ.bd.gi)o).)jao1JM1PGMI)JJJIJJL35JJBaoﬁ.gé.l):ﬂ1‘53ﬁj)bﬁm
X
4 .., Nm - . . o
|.‘_'.......;1 AXYo U' n)'l..bls T‘SI)Q O‘ ‘515.1450)1.) ‘QLD ngS C.QL L_u_ é._..vl.u.ugrsﬁ u.nl.' ke
by g5 Spgo 4 (8,) M5 S Sl (008,35 Cuy ol ay By e 1) oS Sl e m
Y
k=—', & =AfAox1sY
fre, N.m"

Did o S B 0 g ojlilen (y5ise poa (9B oo S 0 O)lg 8 o S5 gz g0 4T (S 5SU) (65500 m

q‘@i_-i@q‘ i@ﬂ‘_-______f]_*@’f_ﬁ.
ST T
£95 g o)lil .ailaid ,F 41,8 oo 51 Yoom dlold )0 qy =8/-nC g qy =F/onC S0 xS gla)b b Hloyb 5,5 95 (JS& @ollao | [
Yecm « N. ¥ _
,;' _____________ ; ‘ (k=4a/ex)e o ) gl S WSS 0 04lg o2 g oyd g0 (plaS |y g
Fyy ¥ecm E, il ey FKoan g wiel Codaoyd g0 jo b ez C_..JE_.
a ar
N.m' (F/ox\e foxyo =
Rt Bk e 3 S Eholaxtr ©) _, pivjene®N

T C (o/¥om)"

S Seplas JKily S o sadline S 40 1) o yrguai a5 cdulosT ()

Sl (K528 (il

)Y



\Y

h_.-t’

! )al.i sty

DS sl |y g glrales oosgw)aUhm)ao

WSS e w80 1) Saen alipe glal (2l

el o gz B 3 5 ojluiles S e oly e p bl IS0 e AT (o5 e pee Ol b (2

..J}iiu.n s n.L}.;Su.a .))]3 o 2 as é):_iﬂ 63::.1 ‘JL))L_: 3)..) 83 e alols u..k..;'.u )31).1 82 L: (\QJ

Glais LY 5 ee) 05yl )5 o 5l simene Aols [0 a5 1) 0 )L 5,3 90 (yas daames ez i (5

Y FEIRCEL PN PP ISR 1 X6 RSP IO N GUPSSIN - FEN B
D)1 paiiane Ayl o T (S 2SI L maz ool b Il 553 50y (S iSUl 595 (0
ol o)l 88l5 ewsgi Glo )b mer de  Seid leolSiiwe I8 ulal (2

walod oSS ys 1) @Blesr comilio @yl Sl L ()

.......... aiiS e 0ly b aS SO Sl g Bl losl 5,0 g0 s dlold | alST L ()

Y
- C Y UT 3}"‘“' ‘SL;’ 61)‘ 9 ‘3)1‘3 ‘_:,—i:-“‘-’ .Ja._,_..am e A as .))13 IaLi RU—— - (u
N.m
8 i S gz & B, e p SleT e |y (K) JsS eul (o
SO DR ST o (K) ofsS el (g Fo3lail oIS (=

S gy Lbo‘i)‘h.i._v‘}.bxo)'g Go &y &5 (g pgbal ailoads alils 4SS cull o2 5l | oo dlold o gladadi 4l gy GLDJS.&J.:@

S ey |y Sy gl g alligi |y g glal fogelandl Lo ol olacdl

+qy +Qy +q +q
. . — e (]
F,  Fy
............................. :J._J.)
+q, +qy +q, +Qqy
b b TS - (o
Fy, qy>qy By
............................. :J._J.)
=-q, b — — F\\'
- L /=q\ y (\J
K,
............................. :J._J.)
*;‘-]\ _fh +qy =qrx "
® 5 o s o . (o
Fy, Fiy
............................. :J._J.)



Ol (9) 8 (9) G Sl 10 0 20 B oo (I Cdl> 5l g o 2do o)l o SO lawgd () JSG iollao (SO a5l gl S G

(ZA‘.’W{Z[&W
(b

g Lo gy ol 553 b (annl 00d 0310 ilod cpuralaii b 4F) b Cdlo dr G (S @ jqu0 4 | SKigl I il
B A P PP P A7

(<)

(U s>- 26, 4l)

Lalyn ) SRS pligh o g il oo 1) ;RaSy pliph (S Sl glo )l s (Lad 5 aS (i ) (ol o3 ilws b ()

gy, 425l = Ol S SS A SUS ok g
ey @ Fwly j0) aepd syl |JC.J.G‘J._QJ.))5.51.3.aa.ﬁ‘sonMUmé{)iﬁhshdaﬁbﬂ)M‘;gJiﬁlaqbb; .l.ndbbi.la.g.nﬂ@
(19> slo)lw (3lgi (ylazal) (S e cdlodud sals U:JLn o Lv ay (SO 93 (e (685w § ‘555553,0 o

Sanline S K303 b 4 1y Lyl (ol gilo 31 s (S3415 o g &5 ol G2 )b Do) s (o Glaz by b1y (Seoadly @l oz 0 (D

(k=4/ex1e"
Feom

b b 1) o o g axdigi 1) 395

X
qy ==V uC

‘
7o) 18,5 518 a1 Fe om ALald 53 (JSB Gillao Gy 9 Gy 51956553 95 (@)

s g DS o0 O)lg @8 20,3 5045y gy i (A

S ey g 0a 3)lg Loyl 51 pa a8y gy (0
8ay9] Cawd 4 WIS o0 3y Qy 3 Gy 5,5 451y 29y (0
29a> 55 S 2 (o0 w330 4 ol 30 (99N 45 g Sl ! lawgin £lads 1 cal (8390 Sy g 3Nl Sy s (5850 ol (D)

(e=1/8x1"C , k=4/ox1e

q N.]IIT

)l o/ OY A
C
fouwl jadaz S e 3y g p p 9Nl a5 (G 2SIl (6950 (55 (A

Sl jadaz S e 3l 9 a8l 2 G & (2908 Sz (@

F



o ot

\O

3 &% AT 0 2B, Soaan F/ex)e TN o b g aid)F 51,8 oa 51 V0 cm Aol o q, =yonC 4 qy gloyd (So sl L 5&@

AL 2851y S $/FAXYTT N (g5 b U gudd 51,8 oo 51 slabold an ;o 1, Qy =Y/ ¥ uC g q, =1/Yo uC (ol akaiti ;L 5 (D)

q N.m"

(k:ﬂfeex\e CT

)

A em gloaleold 15 coiy @1y Gy = =¥ NC b (s 02510 455 ol (bluyb GiTlas o (595 2 1) Gy =T NC L L 3l 5,5 )

v
Qs q N . .
e — el K =4%140 as eyl L. I8 cm g fem Y em
Ty S o Soleaes el rem
r(cm) ! F(N)
F(uN) o
Y
I
Y
|
Tl
s |
r(cm) .

9 SWao! (9 (A8l gelanw 59, 3 1y Qy =</ A PC g Gy =2/ Yo pC slojl g My =80 g g My = Ao g sbopyz v ,lo,b 5,5 35 ()
Y

1 N.m T A . . ; ;

(k=QJ{°x‘° T):OMMJMJQ.MSDMJSQOIQJ';M)I "0(:!]1 A.Lelé).:l:lbu)b

fowl jadas WiiS o0yl po 4y I3 51 SO 2 aST g (A

_—
] Jb 5 @l latends Uyl Sy (53,0 < JS illao o/ Yo PC g o/ Fo PC (gla)b b S255 jlomns (5348 HolS 95 ()
—— gl 5,lg5 g Wgld) Seanl p,F win il lro 45 lWslS 5 bl Yoo ob 5 balgls Alols 1 .l ol
Y
L~ (k=4/sx1s" NCT s =V N/Kkg «jln Sslael
A




[P I

:Mwlﬁ;‘;ho‘isno‘o;lﬁﬂj‘ ‘Y cm ﬂn“é}ﬁ I) q‘. =°J'|[‘Y MC’ q‘ =°;A°HC‘SLQ)L!L‘|JIQJL! 5)55.’46

Sl ygigs aim gd o 3ylg Lo ] 51 o oy aS S 2SIl g9 padileny Alasd o (Al

Sl ygigns i gl e O)ls oyl 51 Sy a8 SO Sl (6558 g adgl dlold pl 00 o 5l Lo T dlols a5 oe 5l e (0

il 1y @ 5l 55151 s ¥/ B N T 51K 12 59505 (59,0 831 510504385 51,3 o2 51§/« 0m &hold ;5 Fq 9 q sls 5 4 93 ()

L 8
= Loy Ny oo
C\'

(D83 51153k ==/ YOG S 00 3,15 F (5955 o 51 9 25,10 1,8 oo 51T alold 10+ 5 —q L3k b oed i 4 (V) 9 (1) 51,6 3,5 95 ()

?WIF}Q|£&Q5M6¢.b)lsp.hxstﬁdbm|Ja.mﬂwdu1(r) 5)d s goeoys los

(5 L y5SU1 (glag i (ohied
a5 cul olagys oy maz ol wadise 3)ly ol 4 a5 oalls 59,0 il axily dgzg o)l 8)3 G 5l iy o)L 803 S ikl o Sl
Sgdion 418 Siling iU (glog i tiemy Jol Ebge (nl 4 AL e 0)ls (T looyd Lk Gl o IS ] SIS
S oo ale) | g Jolie bealies Sl egs (ol o (6l m
oS (50 Al S o 3l Lo Slain 00 )0 5 gl ol Sy 2 Sy gy 851 V]
pemrgie 5 1 855 5lo ) s 1 003l (g5 10 5 03,5 atiia Lol 55 4 dgi 1, Logs ol g ()
Ailyga 3 1 caumyy 85 euuygln o 4y F=Fy o Frboee dla 511, 13100 5,8 1 0)l5 (alls (g0, 5102 (0
2 petloicos drmlna F= [E{+E) alal, 511, o 5l coudls J &ilho oo 91 dilfe oo siin 90 5,5 5 3,y palls 53,08 1o 551
el alls s 85Il conal s 4y _jL! ;&:JP Olge 4 45 go0e &g ol 2
it ¥ 9 X (slajoms gl o 5 sloadlie sl By s By o
(69568 14,5 1,8 a5 S 69 5 Gy =100C 3 Gy = —A/+1C, Gy = Y8 NC (15025 slasly b 5,0 653 o JSb ol | [l

N.m"

Yocm  Yecm (k:q;’exh"

- - - Y

) 55l Cwd aly Qyp 5l 2 3y0g

Id



W

-
& = FYY F\r
) c S oe iz Qp b Gy e @il Qp b Gy ke b gg e arg L
Y — —q
F\r=kw=(ﬂhx\o°‘ i )(\‘ax\ C)(-x1o" C)
r‘lY CY (Df‘&o]‘ﬂ)‘r
E\":ﬂKDX‘D_PN#F _(QKUX‘]D_PN)}.
S

« N.m" (A;’ox\o*C)(\ox\o 0)

v

szsz(mx

L © (o/ Yem)
—F A d> =
Fop =1AXYe " N % E, =(—Ax\s" N)i

Fr =F, +F, =(8/oxVe” N)i— (01Ax1e7 N)i=(=8/ox1" N)i
23 a5 1y 810, 55 313yl (A (59 i il S 51,8 (IS allao) (5390 S Wy ¥ (g9 32 510U 60 aw| JEo

et sl cansl 4385 51,5 5590 b 95 QloliS Joxa
g

N
(@,=A/+nC,qy =10nC,qy =~#/-0C, g, =1 nC,k =4/+x1.! =2

a4 azgi by dlows S e )y Qe b 2 Loyl 5l p2 a5 (o Sz &9 @ il [y

pemisin |y O oy 9 ez
|q\||q\=|:(r_,‘”‘l,n><‘1 q Nm )(AKDX\D q‘C)(‘“;)(‘]D ‘»C)

F¢ =k Y
. C" (-/5 m)’

1

= Ey=Y/ox)e7 N = E, =(=Y/-x\s7 N)j

Fo=kl 39l 0 N.m" (10517 C)(1ex1o7* C)
" T C" (-/ o m)"

= Fe=0/tx1¢" N = F,=(/fx\<" N)i

=4
F‘.f—_—k|q"|]qf|—_—(°tf°)<‘1 qu )(F'EIIDX‘]D C)(‘]DX‘]D C)
~ ¢’ (o/ m)"

Fe=V/ox\e? N = E.=(=V/ax1-7 N)j
Fr=F+F + R =(=v/ox\ " N)j+(/Fx) 7 N)i—(1/8x) " N)j
Fr=(/¢x\7 N)i—(¥/ox\e7 N)i
oS o0 Jo ) Djge d Al (5550 Bl dlons (ol

= JE+E = Fr=y(0/8x)57 N)' +(r/ax1e7 N)' = Fp=#/¢x1:7 N




s-él-.-.-’ﬁd.-!}-:-d

et

syl o y
el 0 S 0 QL 2 0l allS (g5 ()
el o1 3l slag i 83l o bl Gy L 2 )5 s 83T (0
el lag i 5 S o 83l ez b il T 85000 5 005 8 e @ QL 2 05 A g5 (2
ol 0 Cpiz G & Qp L 2 3l (A 59 gz (&
welige casd 4y oyplid Alal 51 Gyl 0y alls (5950 83l (&

o&wéi&)bxmxb q‘n )hxojlgtﬂbég'ﬁﬁl‘ss}g.&lo.hﬁcﬁgﬁc sAsB‘shMJJ qrs q‘n (q‘ }1-})%5}5“6&@&&@

N.m'
(ﬂrﬂg,_,ﬂi;dﬁ;fqd,g@_@;)(k=°Uex\e‘ P gy =—/Fe PUC gy =qy =/ Yo PC) oz gio JSo 50 sl 00ls (yLid wlaiseo
q, qy qr
— & e &
i X A B C
Tecm Teom
¥ 2 - &
a1 uC iz 31 ST 33 1y Qy 5l 31 3yl (Slog e wialy iyls 5158 5 a9 b @il LY ja2e g3y HI0,5k 553 aw (F)
\ N v
Ym . . _ 4 IN.Im .
(F 55— U, 3p) (k=4x\e 7)) e il 4S5 sl
qy =+YnC €
Ym
qy ==Y uC

Qy 5l 631l g god callh —o/ VY (N)_f Wy p29)lg 895 5T adload axils a5 coll wlaize o2 (g9 p ,lo,b hbm;x}ﬁ;o@

N.m"

(k=4/ex1e" =

) gl s w1,

q,=-V/ApC g ==/f-pC

= X (cm)

oy T

Yo +1=

— = C e aes . TN i ; PP Lo,
—Fox Ve (N)T «Qy b 3 3505 59 comiS 25 1y Gy 5k 55T .l FAYXVT ()T Gy 5k 9 3,15 (A 5955 325 S 50 @)

.
1 Nam s e % A § . GeE A
(k=4a/x)e P ) Sl 039 (g 22 o 32 3519 G Qy Sb oS ) B 39 o0

q, =8/ pC q, q, =16pC

1A



\
()

A

i 2
-\ J..u:_B
4

Ay 54 5 2,1y (RIS (555 45 3,5 slml (ol (lgi oo o) A8 gozmo e o 53 Qg b 310,18 b 23 S 51 Ssplas 0 (@)

(sl andls posme Fwl SO 5l s ol San) L2060 Hhe

(& (<) () (<)

e sdkﬁoi‘)éds.l._gl._gb‘sldkﬁ.i oo ailoads culi oo 311/ Y M aleld o +A /e pC g +Y /o pC pUpn‘slb)thjlé}lgsjbsae

Sl 515 15T ool Caws w il o Laslail g s b1 .ol 4 =8/ uC b wo,lg Q&S
IS ) Tl g0 Qe jbojlaile g b ) o (g LS R

5yl5 A (597 B a3 5158 Gy 5l 31 (glabold az 131, Gy b iloid Coli o 51 YF em Aol 10 (S @sllao qy 9 Gy 10,k 5,3 35 (D)

=¥/-nC . -
4 . 038 yauo ol 5b

qy = —r$nC

Uﬂ?é}‘ﬁ%‘) qr )lg..ﬁloMC.qUaLasﬁan)gmd.gngx qT =—\911C9 q1 =_‘J'Ir° nC 6“)&&)'3}95)533(;}&;&&0@

e >x(cm) g yiue o 3 3)lg (AL (59

0'.".'.“.“‘"(5"355"!'}@‘1‘{3&“9 qy )l.gs;‘ld.ils)l.!&g.i..Li‘a..h::M..:ll.)dg.iC.qlfm.t..:lc)d.n('mWoxdf‘:&!fkél’l‘s”x)h)lgsjﬁs.)@
q,='nC q, =4nC

e D0l phe o3 51 Sy 2 10,5 lag Ayl 4F aiS

Y Y Y F o8 F ¥ A 4 e

i,i‘-nn, iﬁ)lé}l}g YecmxYe cm O‘ﬁ!ld.!‘sl.‘)).n ;JAIJQC\SIJ 6)'-3).!0)19&'#‘ ‘59).9 5}"-\.}1@

+Yq . +¥q . N.mT
@=0/-nC,k=a/x)" =) oS
—0q e ®-Tq C
+Yqe _:q
-Tqe [ Tls ]
i ° Al
+¥q —\fq +7q



[P I

Jg 1A% glalop cams Qy b 52 3,15 @8 510 ilond i 10,5l 53 ds o S5 allno agl ISl euliio S ol ) duw 295 2 @)

= e T mn "
q, =¥/+pC (k=a/-x\ ' ) s g
X

Feocm
Focm
q,=-\YuC q,=A/epC
qN'mT N PO T . B Al EAR s i R & o1
(k =9q/ex\e CT ) Liloadd h-\:lll ‘:.._.ﬁl.mﬂ‘sghm d._ggb”ﬁl& CAEY el e 29y sIJS.w l_,.)l.h.o )Lb)l.! 0y e @

q ==</Ae puC YI Sejglcand ar g 18 glayls s oy o3l )18 @3B ol 53 4571, (61033 2 0l (595 (AU

\

X
‘oem

sl c......:.q.,..:‘,bj)iﬁsliwi‘,)adfb Gloyd wojls g3y FHp (o
q,=-v/opC q,==</#-pC

L] q‘. =+\e nC ‘qT ="Y° nC ‘q1 =¥o nC ‘SLQ}L! L! J‘JJL! E):) )L&,' ﬁﬁ é.“lk.o o

Y,
q, =¥ nC j_.x

e 3 1) Qg b 32 9519 (59 3 )10 il ol (gl ploeud 35 yo g baimo (59 G = T /o uC

N.m' >
(k=4/x)s" CT ) gl wd a1y 98 0 (i g 45 oyl

|

I

I

I yem
q\,:-ﬂ»nC qf=TI-uC q, ==Y-nC

oy =/ A PC gy = =2/ Yo puC) iloals culi Yoom glals @ glopld lamo ga; p J5b @olao oL 5,0 Lo @

N.m'
yI (k=4/sx)" v 9qr =</ pC qy =qy ==/ pC
q, X C
gl Cawd a8 B0 pls 35,0 0 a8 1) 610,L 8,3 12 0)ly gy (A
i a i Sl ygiga aiz g ol 35l (o
&
a5
R y 1o ilasd )5 1,8 VA emA em olal & 2 g0 51 ol ) a9, 3 S @allae slaladi ,b aw ()
Vv 1 ¥
4 N.m . .
* (k=4/ex\e o ) g |y Ay )b 23515 59
q'=‘lonC q, =—Ae nC

Yo



AR

o’

Y
(k=%fe)<\u‘ NA‘E) e dlzmo 1 qy b 0 9,lg (g e 83l L adlends anlls 455 Culi glo o Janzmo ggy w0 ylo,b 3;5“@
C
q\=—TonC
r=\Vécm qY=‘..nC
q, =VonC

o2 5 505)5 um |y KaSs jaas il e o)k plal o] dlassly 45 a5 0 ls D925 S =Sl lows ol 4y ols o)l alu! LT 0 g
RO Iy KYPROUON S VIR SRL o | IR KW
& S>gS g e glalaii b S alais ] 10 a5 ceol L9y b o b e Bl slad 5l alais O j0 (S0 lose g m

Sgdse 3y g3l b ol
o, 51 lo )b e SO bl slab o S ZSUL lae B5lail 0 4g] s 4y gl m
el Qg5

Syl cans & N/C ojgo |y S0 a8 lae 655030050 1S g3 o E:qilla._,[,j.

o

JL.’)'-“J)15 ngﬁ.l Fui)ddsﬁ._...sl_sn oalazul E:

2 |

03031 b 8301 STl Jlod a3 9 5T g 3 F/AXYT N Garto (35051 5l <X 93515 (508 515, oo Ko Byl 33 (glalaii 13 JlEo
g Lo i aladi 51 33 1) loe cg g 0310l il ¥/ pC

ol Jlod @ 5 58 QMo Sz o el e G531 L 2 3l 858 Sz Olar RSl Glas gz 4Tl @ s bl

-5
pot E:M:\Mx\o’ N/C
qn 'f’fox‘]o_‘ C
—— — — i 3
| & | ﬁ\f [ |
!. 4 o=l |
", )
woilod JooSS ()5 @ |y Lrados icawbin glodols S5 @ ()
Sl °EJJ|;}“"S“'L"‘SG“>)13NA)‘L;'l):‘s‘”)b}}ds(:.'.ﬁ)"‘" (u’:JI
ogd gaane® o M| O 4545 A e sloal 355 aal s slad o sls ol alis! (0
SR | - 30 SRR PR T R— 3 S=05 55k 5l o)l s SO bl o SO s o B3lasl g cg s gl (0
bl e JL! 2 .})]3 L.gB)"'; |.1 SR LJT = Ll )41).1 LJT ‘;))J LG EE u....nf é._[),'is_ﬂ uLL...e (&
IO BT | IS SO L o [ EN KUPIRPSOL. '3 K- | o (L)

59 S (59 i S 00 518 e I gladads ya 1y e/ 8o NC (ygo3l b Lad 51 slaladi )5 S0 5! s g 9 o3l cni (51 (D)

A + 4 -y - . P .7 : A . =Y
aled gasedeo [y el ol )3 (e S 9 (5 D90 359 0303l JL 2 R @ @ ph gLl 5o Y/OXYe T Nisyd 559



s-él-.e’ﬁd.-!}-:-d

T - -
(k=2 /o0t NIy 8 /ex1e™ (N)] i o ylp 010 I (3905151 520 51350 553 45 o e 5151 o blln IS5 55 ()
) AuiS aseia |y QL g8 (I
q, =/VenC
. S dloes w428 5 )15 903l JbaT bee jo 1, QL (S aSUl lave (o
cm
q
syl s 40 1, Q4L 33lasl (o
)‘u))l__!g)\.)dgj“-i_ﬂbéﬂ)_"&ij‘o‘dfm
- Sile e Jrate 0, &y | alei o] a5 el as glanly 4o o)L 5,3 Glybl o S aSUl oo w
+q E
E o~ Eocq
L !
E:k'%| 05 uSe Al alold jgione by g camliie b 55051 b Qb b (gyloyl 8,3 5T aLold |5 e 350l m

. F . .
Syl cews 4 ol e 5 B :q— Aoyl 51 loyb 8,0 G Bkl o ) S ST o §5l0il

b cgzen St 0sail Ll 2 0)ls 500 45 5ysb & 05 et cude (gasl b S &l |y 1)k 853 S Lk 0 e cgz
el alaii 5] o S5 3SU lae

+q. q
*———- e === ="
—q E i E
q N mr
y (k=4a/ex)e = ) el yasedio A Alali jo 1) (SO SI) o g g ojladl o KB 5o | JE
= Tecm
c.|=+\‘fp.C A X
S _._E, -03)525‘ RS 01'-‘-&" e i )1)5 Ll QP}T )L.'A dlag; e )ﬂ (’_h«‘l.;‘
q=+Yfp +q,
N.m' v¢x\«” C
E= k|q|:>E (a/oxy = :f v = E=08/fx) N/C % E=(8/tx\< N/C)i
' °o/Ym

[Eo—?)

G yoli S 32 .%wﬁml)ﬁjgh&nqoéym)éﬁhmJJQ
sl cnlite b Bl b o SO Sl L 51 e Alald o SO aSTT o 85l (cal
Do o el alads ] 0 loe 83lail gl plp ¥ oaseie dlad | o 2SIl L S dlols ST (0
Syl cess s E =k|ri‘,| Aoy 51 ,00,0 03,8 51 me dlols jo 1, SO aSUl o 351060 )lgs e (0
alaii 1 o g3l Sk 0ls o b ol i (srme B (0 (S Sl B3l (0
S By 15T St Slas oS Suo i b b BTy ) e e ST (&
Dgd o w3 BT auily a4 loa

Ty



e

C-

15 e Blasly o b 5l 51 Aol g lumo 851451 483 (ki 45 Sl 7yl s loj] S La g s B, gukily Sy oSS s ()

v
"N(';] ) i bod dalmo A/ pC (S5 sl )L L g lo5L 5,3 51 1Y em Alold (o, SO usdl oo @

(k:ﬂx\e

S ey Bl G 33 1) Gl g 3 les dwloms caiiad —8oC 5L @ 5510, 5,5 Sbl yo a5 B g A blis yo 1, plawe 52 @)

A A
(k=4/0x1t NI

Vam

sl Cewd @ Xy =—IYem g Xy = F/oem bl )3 cool sad <ol X ==Y/ o om Aaii )5 a5 1) 40,b 5,0 S S 5 ol @)

N.m'

— o uq
T —~— = > X (cm) (k=4a/-x) p )

q=Y-nC)

Sl ;84 o 5110 €M Alold ;5 ;liwe 55151 cansl FAXY' N/ C (glalaiis )b Sy 51 /0 em dbeold 50 S 551 oylowo 55101 ()

B laii ;5 olise 55030 31 1/ o xVe" N/ C 55100 ag A &lai 13 o 83151 551 .coamnl oid Sl wleaizo Too 35 50 55 (510,36 5,3 @)

N.m'

y(em) (K =4/00xe" =) Sl a8az 0,3 b 83l ekl 553
Yoo 4A
a A?“ x (cm)

b el s o 1) (S0 S 8l sl s 6515 15 S0 allao (BE—1) o 15,l 6,3 5l aliold s o S S lieno 55101 13503 )

E(N/C) _ v
(6. = A/ AdXYT NC )
m

VAxY e ol

r(m)

I
|
[ <r¢-

Yy



e\

L e tin
oS 58 ot 133O0 Ay cpumlad aseie Lad jlakesi G ol jalls o aS ganlase g il axdls )8 La8 5l glasl o o Lbssais Sl
poaloi oo dloee alaii 5] 10 alBlas ol 4 |y balons 51 SO pa e g o3lsl ()
i ] 3 1 450 slayfoy gl 9 plislailie oo |y Lol 5| S o o )
wisglon o & By =B\ + By oo dla 511, 500 8lai )5 loe (3
Sy 4iS S Sl slaglaee (tipep Jol dlail) (pl @
oS o dsualona 1y e 330l B = \[EY + B dlaf, ) caislys abaii 1,51, hase 531030 51 ()

Wiiwa V¥ 9 X els a2 ‘_gL:...,.:i) o L:)L.L:_a cleailis 3}1.}.‘.] Ey 3 Ex ]

e lod (asedoo A ddaii (0 1) (S S lace wailodd culi o2 31 Yoom Lol ,o qy =8/°nC g q, ==Y/onC ,l5,L 8,5 g0 | s

e 5 N.m"
oeem  bean, (k=4/0x)" ~0)
qy qy A C"
. _E, B omlain atuie A dhi o ailflas &0 4 ) Lol 5l alaS e S 2SI loae lazl | sl
ay Q% A h
N.m' v/ex\o"* C - -
E\zkmjﬁ\z(mxn“ =\AosN/C = E, =(=\A+= N/ Q)i
N C" " (:/vem)"
N.m" [ox\o ' C = =
E\,_kmiErz(on\“ )><‘3 =0:oN/C = E,=(+0-2N/C)i
r: C' (o/vom)
= Ep=E +E, = Ep=(-1v--N/C)i
Ay ¥ 23l cdio pl) 95 595 » Gy =IYNC g ) =—0/2nC ,I3,b 5,5 35 19,9, JSb 53 | JEis
X waled dolzmo 1) oyl 8301 o e ygl Cowd 4y aoild Q.oi_, 0y (S sl plae adlead culd
sor N.m'
(k=4/ex)s" —)
C
A Teom %
ay y, 'M}BTG& C......r.)d.!A aja.a.;).) l)\_f_;)_mul.\._._..e 1..1.‘.‘\.;1 Plg
L
J—»X
Yecm
E,
Al tecm b
E,
N.m" fox\o N C = =
E\zkmz(wox\o“ )><‘3 =o/dex\e' N/C = E, =(-/0-x1" N/ Q)i
N C' (o/vom)

Y =4
E\,=k|q"|=(ﬁfox\o“ N.m AL C

=1/¥x\s"N/C = E,=(=V/vx\" N/C)j
i C* 7 (o/yem)” !

Ep=E +E, =(-/0:x)" N/C)i-(1/vx1" N/C)j

Ep=4(-/0:x1:" N/C) +(1/1x1" N/C)' =\/¥x\«" N/C

re



e 89 1) (S 35 sl ylne (e 2 ol @)

Mo (5 y30 dilosd ol HR5aKy 31 (50 o/TF ALold y3 JSb @illaa gy =YY NC g @, =—¥/+nC gl)d K5 b 9 (@)

P N.m"
(05158 i (S0 b (3,05 30%) (k =4/0x)} o ) oS dclono ML ddadii 4o 1, (S5 sl
Flecm
‘i\ M q-r
Mj'\vfﬂcmm@)éﬁ@hq\.gq‘PU@B,Q}'&I@&Fﬂljhsow
=o/YsepC ==c/YeopC
Sl s . ST A em) leld ol g0 ol das » aBlg A e 13 1, (S S fokee oukid 4L 45 el
-5 9

Y
(k:ﬂfux\eq N]:l ) s Lod duwilona (5 g5 hiolg s Lawg) O ddadi 514/ 20 em
C

0/ 0% 1" (N/C)T calas 4T 5 lobao i (255 1 Gy H 5T el +Y/ BX V" (N/C) T A dafs 5 wial 3 ylaso ¢ 93 JS5 52 @)
q,=4/-nC q « Nom"
17 A% (k= a/ox0" S0 g
d \Tem

DS pasede |y Qg b 85lail g g (1

S e |, d dLals (o

gl e & 1, :—‘ Dgdige HET glive 83150 qouiS 235 1) Gy 5k 5T econl —YET M alaii o S 2SIl ol 03 S5 53 @)
Y

(it plign La,l)

S g0 Alold il o yhie Qy b 3l (g ke il VP Aol 0 gy = +YYNC 4 q, = +Y /- HC‘_g‘dkﬁ.i}lg,oﬂ‘_J.aloé.b:ﬂloUg.n@

(W 55,4 (4L, 259 fomnl yio il iz S50 5 (SO sl

ppasly jbgo aF Jas egy wly blE Ayl 1,8 oo 5l \Y/oem dleld o g =—YY/0-nC § 4 =+Y/8-nC G'MJ‘QS‘:‘O

il (55540 53100 U, 51 s 52 (oS S (o 5T 55 45 i Ty oSS g0 oo

Yo



