aqn{-"TV PRWWeYOA I
¢0€Z 44N
| SILNDJLD) DLU0.1D313



" S9DIA9P DLU0UID)D
JO suoljeoldde pue ugisap ayj
UILM S)eap SDLU0JIDD)D JO pIoL) 9yl «

* uoljewolne pue
10J3U0D jeLiasnput 10j jusawdinba pue Jayndwod ‘sadueljdde
awoy ‘quawdinba olpne ‘uolSsIA919] ‘solpe.d ‘sauoydala)

JO W0} UL 941) Ajllep Jno ul SJLU0J3D3)D J193UN0DUD S\ <«

S1LN2.1D) DLU04ID3)]




(D1) 3tN2uL) pajeusalu|

(134) Joasisued| 129)47 p1atd (q

(1rg) Joisisued) uoryounr Jejodig (e

sJojsisueld |

(@37) apola suratw3 ysi (2

Spolp Jaudz (q
SpoLp 1911303y (e

sapol(



uoL3dNJ13suod JedisAyd

- M9 +

@ o~
apoyied apouy

e

(D9
1 1OqUIAS 3LtdJL)

"uolL}DaJLp 494310 ay3] ulL
1US.14ND SULY20)q S)LYM UOL]DSILPp SUO UL Jua.1ind
10npuod 03 AjlLge ayj sey 3L pue uotydun(
u-d 9)8UlLS B YILM 3DIASP DLU0IIDS)D ue SL ]|



¥(2)°A

-4

(2)°A

AHV .:.H\,m



* Joje)nsul
JO @oue)sisal ysiy ayy pue J01oNpuod JO 9dUeIsisal
US9M]3q S3l] 90UL]SISa) 9SOUM SjeLiajew @ SI01dNPUodIWSS <

" jeL1ayew
4012ONpUODIWaS B JO apew aJe S1LndULD pajelsajul
pue S.J03sIsuel) ‘SapoLp Se YoNns S9JIASP dlu0.123]] «

4012NPUOILWLSS



WO WNIUBULIAN WO uodIjig

[19Ys (22ua[ea) 1o aiy
Ul SUOJI}D DUI[RA 1IN0

2.N32N.13S JIWO0Y



3

puUOq 1U3)eA0)




* 1 aJeys YoIym

i swiole juadelpe om] ayl Aq
ﬁ (@ ) Ajenba pajoeuije st U0JID)D
E ~ =" 9DUDJeA Dea {1919580] woje
—9-—-0/0/0)0; 343 P10y 1By} SPUO] JUSIBAOD
- o =X N ay3} aonpo.d suo.lda)a

® 1O 3DUS]eA JO SuLieysS SLY) ‘OSlY <«

* Aiqels jestwayd
J0 91e]s e saonpoid pue woje yoes Joj Suo.3da)d
9JU3\RA paJeys 1YSLa sa1eald A)aA11091)9 SIY| <

sloqysLau Jnoj
S JO UYoea YIIM U043D9)9 ue saJdeys Suoiydo)a
9DUS)RA UN0J SIL YIIM woie (1S) uodLIsy <«

puoOg JU3)eA0)



- Jojejnsul ue
se aAeyad UO0DIL)LS
9] OS “mcobuwdw

oo} OU Sl 249]
pue swoje oyl
0} papuoq Aj3ysi)
o.J€ SU0.I]D9)°
9JU9)BA 1€

(0D €/7-) 93.183p
0JoZ 9]1njosqge 1y |

S1e1SAJD UODI)LS UL puoq JUa1eA0)



23332233222

AS12u2 1ea}

3222A02222222222222222223222222222222222222022222222;

ajoy v
M UOJIIJ[D ue
JO UonRUIqUIOIY

aed ajoy-uonoaga
ue Jo uoneIduan

(s9j0y + suouayda)e
991}) SiaLiued 381eyd a)qe)LleAe
M3} aJe aJay] ainjetadwal wool Iy

* swoje
1S a4nd ,,01Xg AI9AS 10} puUOQ JUSRAOD
ua0.q auo St aJayl ainjeladwa) wool 1y

3]0y U0 + U0J1D3)2
931} SUO «— puUO( JUJLAOD USY0.Iq SUQ

* 9]0 3UO SL 849y} ‘U0J123)2 234 AISAS 104

* 910y payed st AouedeA sty ¢ 1e1shud
°U3 ULYIIM pueq aouaieA sy3 ul 3]

s1 AouedeA e ‘woje Aue 0] payoelieun
SL Jey) 9aJj SOW023(q U0J1D3)9 Ue UdYpM

puOq 1U3)1BA0D B 3yl Jo aJnidny



SO pAZ R ey ppe
OJ S2ALA[ pue [0 1S] 01T SOARI] pue d[oY pIg o1 S2ARA] puR d[OY YI§ Ol

SIAOUI UONIIR DUILA Y () S3A0u N33 2duspA Y (F) \ $2A0u uonaja 3uafea v (9)

“[I2YS 20uI[eA
Ul 2JO1] saARD| P P e
uonap 221y y (1) SOALD[ pUT [0 pug o1l SDARI[ puE [OY Y1y Ol

S2A0u -.-O.:UU—U UUCU—G.? < @ SDAOL UOIIII[D 2DUd[eA < @

19]

03 1YSLJ Wol) paAow

K19A11094)9 sey

910y 9y} ‘pulysq 910y

Jayjoue SuULARI] IlYMm

9]0y e )14 03 Jysu 0)

1J9] S9A0W U0J1D3)2
9DU)RA B USYM <

uolrjow 9)0H



Holes movement

s 000
N ONONO,
Eé?é@

®<f ®
® ®
%g_,?(D@@
T 00 00



rerialew adAy-d Jo adAy-u  «— guldoq

" AJ1A13DNPUOD S)L aSea.dUul
0] Jelialew J103dNpuodiwsas aind e ojul (a)0y Jo 93.})

sJaLlied agieyd 2a4) sppe 1eyy ssadoud Sulinydejnuew vy



e R

40
)
~ ) f
woje q§ wolj %
U0I123[2 (UONONPUDNI) 33I1]

—e

‘woje Jouop e
pajje s

3L pUB SUO0J]I)S SDUI)RA ALY Sey (/uowiiue) gs 101Onpuodiwss adA]l - N



IDLIIED @ — @ @ =)

ALIOuI ~—

SI211IBD ——
oy 1= @ — @ =@

SUOT I0ouo(]

‘AjLioulw ayy ate sajoy ayl p

ue Ajuiolew syl ale sU0.1DI9)9 934} aY] jeLiajew adAy-u ayj uj
‘wioje Jouop e

Pa]1ed SL 1L pue SU0J}D3)D 9JUIJRA dAL sey ( ) S«



jeyalew adfj-u uj uopaINpuUO)

reriajew adAl-u ul uoldNpuUo)



(woje 101da2oe) SU0JIIS 9JUNRA da4y] sey ( L0107) g 1030NpuodLwas adA] - d



IOLLIED odA)-d
Ayouty

suor 10)dadoy

* Qjuoulw ay) aJe suoJ3d9)e
934} a3 pue Auiolew ayj ale sajoy ayl jeriayew adAy-d syl uj
(woje 103dadde) Su0.41D9)9 SdUd)eA 3] sey ( uolog) g«



|epajew adfy-d uj uopanpuo)

JUBLIND |BUOHUBAUDD
jo uondaag

retiarew adAl-d ul uoldnpuo)



uoidal :o:o_non_

.||A|

*'S9DIASP J3Ylo
pue‘ sJojsisuel) uLelad ‘sapolp Joj siseq ayy st uolounf u-d ay| «

uonoun( ud



uoida1 uonidaq

* uonpun(l ayj jo sapis
d pue u ayj SuOje SUOL SALIRG3U JO ]]eM B UM
pauglje st suol aA1l1sod Aseuoljels Jo nNemy (g

‘paonpo.d aJe suol Ja1dadde’ uolloun( ayj Jo apis d ayl ul S0y )L SU0I1D3)2 asayl usym (v

* uondun( ay3 Jo aplis u ayl uo
pajeaud aJe suol Jouop ¢ jerdjew adA)-u ayj SulAed) sUOIIDI)S JO JNsal e sy (€

*uoryoun(
3y3 03 jJuade(pe jersajew adA3-d ayy uL s2)10y ay3 )L suod1da)e asayl (Z

‘uoduNn( ayy ssoJd e asnyjlp uolldunl ayy Jeau jeriayew adAy-u ayy wody suod1oa)3 (|



uoi3ar uonadaq

*jennualod vonounl ayy Aq paple ade siaLiied ALoulw ( 6

*uoryoun( ayj SuLSSOUD WO} SiaLLIed
Auolew juanaid 03 puay eyl se syoe |enjualod vonouniayyg (g

"(
“leraualod uoounr){ sagieyd UsaMISQ 39S SL 9DUDIDSJLP O5R]OA B
¢ 96Jeyd aA11RGaU B 0] 323dsaJ UM a8aeyd aA111s0d B SISIXD 949Y3 J9AUSUYM( £

*uolGal uolya)dap paned St S)jem uol ayl usamilaq pardnddo adeds ay] (9



uoidar uonajdaq
u ~ N d

= @ L=

L3 «

@ LERRn 9 C
- T ERIERED R C
@+ SERFRXIO S
- @ EEEEEE

0= LAuolew I
MO} JOLLIRI-KJLIOUIJN] ] i

uorlounf ud e Jo selq 9SIJ9AdY



ap

ru

“w * 921N0S 9L} 0A

“ - T 3y} 4O Jeutwa)

SAL}eGaU A}

pJemo3 pajoesje

aJe jeliarew adAy-d
ay3 Ut 5210y By

uor3ax uonaidag

MO JIDLLIRD-AJLIOUIJA] ¥ e
* 921N0S 95])|0A

9y3 JO Jeulw.al aA111s0d 9yl plemoy pajloediyle
aJe jeLiajew adAy-u ayj uL suoJlna)e ayL

* USpIM 03 Uol5al uola)dap ayl sasned 98e]]0A 3SIaAal ay |



A

u ~ d

uorounl ud e Jo selq piemuio



uoryounl u-d ayj ssoud 03 AS1aua
- JUSIDLLINS SARY S2]0Y puUR SU0.I1D3]2 9 | <«

uonyoun( u-d ayy
pJemol paysnd aJe saj0y pue su0.123)2 3| «

MO.JJBeU 0} uol3al uolla)dap ayl sasned 96e]10A pPJeMIO) S| <



- @99 +

|_A|

1

(1)1

( )
(uo.4uno abuvy) 15 40 ) T

(2ua.4uno 1ppwis) 1§ 40 7
\ 2D 40 1 )
el

A\

o=l

<¢HIOH a NHIOH =S]

JUa.LIND uone.anjes SIoA9Y :S]

(T— 2402)T= ()T
(1)4A



( 24 2)T = (3)U
@®»da

- = @)%
(1)ap aA13RSSU 104 <« (1) aA1isod 104 <

9DLA3( Jeaul) uou st apolg ayj .
uorjenba Jeaul) uou e st uoljenba ay| «

*dwa] Wooy e AW 69°GZ = LA °

00€=1 "dws] wooy 1y

koocﬂﬁ
wapy Ul L! ——=1LA

93e}|0A [BWIDY ], =LA



95404 €0
IS404 £°0

(394

-

\ EON

uoifa.
umop
yeaig



S]9poW Jeaul] 9SIM 2231d e

(s)2powi) 3Ltn2uLd JuajeAlnba Jo asn ay| -¢

sanbiuyda} jeotydess Jo asn ayj -7

Soljewoaylewl Jeaul) uou Jo oSN ayj -|

: wa)qgoud yons Jo
uolInjos ayy 03 saydeoidde diseq 22.14] A)jelIuassa ade auay |

* 9DIASP JB3Ul] UOU B SL 9polLp Jaljl31dad ay ]



MIWE LA U= ap 10J SBULA|0S <

( 24u2)5] = 9]
as
ajewixoidde pinod am ¢ paselq pJemIo) St SPOLP dU3 9IUILS <

lllllllllll
-
P 1
®
o

(T— 2aud)’1=19]

dy ” .. QM

ap +91Sy=S4 A« | e dees

dA pue dj pulj ‘UMOUS 3INJJLD 9y} 104 «

dl3ewsaylew Jeaul) uou Jo asn ayJ (|



uolyenba Jeaul) uou e

SUMOUYUN
OM] pue suollenba om) aAey ap *-



S
a Ul LA U= ap

Sy
a5, = 4]

[[BWS SIIOLID YL  A6ZSZ98L0 =

vw 80911771 =91
AZ6£788L°0 =9 197 (T

odIe[SIJIOLId Y], AZ6EZ88L0=U

10

yw ¢l = u.o|NHQ~
AL0=9%17 (1

SISAjeuy 2Al1el9]]



A99086798L°0 =9

VWe00LET 2T =91
A166298.0=9 191 &

Jo[fews Suma8 10112 Y, AT66798L°0 =Y
VW I2¥L€1°2T =9
A62S798.0=9Y 197 (g



:}L']

-

SA

Sy
\»ﬂu HQN

|l uolyenba sulsn

(1

&\Em .m,N ”
ap

i



yurod Juadsamd) = ( 044 € 04) = quiod P

@9 5 4y

-




O

jyutod() ay3 uo sy Jo 1931J9 9y,



(1)1



]9pow apolq 40 3sn Sy



* 9JLASP DLU0IIDI)D Y3 JO SolisLialdeleyd
a3 9jewixo.idde 0] paguelle
SJUSW)S 1LNDJLD Jeaul) Jo pasodwod st )| <«

3J1A3P J1U0J]D3)2 Jeauljuou
e JO 11N2J1D JuU3eAlnba JedLI109)9
ue SiL Sjapouw Jeaul] asim adald v <«

s)opow Jo asn ay] (¢



3LN2.ID
uado yim padeldal pue ‘Jjo st apolg 3yl ¢ 0 > usym

1LNDULD 1I0yYsS
UlLM pade)dal pue ‘uo St apolgayl ¢ 0 < A USUM

@9 (109U
- - »/lJ
}N2JI0 }N2JID
to;m/\l uado
()71 Y

Yoo



-
(1)1 WIIJ

- 1IN24I1D
uado

(DN ¥V

<ﬁuvﬁw



.1
3IN241D uado ym
/N paderdas pue ‘yo st apoiq ay3 14 > 1 usym <

v_1 v_ﬂ

" W“ T__ N

vy} vé
22.JN0S

SA@_ ) 95])0A JURISUOD
A e Y1IM pade)da
HN2UI pue ‘uo sL apol(
uado ¢y = S
oY) . 4 < A U9ym <«

@ ¥ |9pow 95.3}10A 93Uy (q

v é

A1a11eg /Rr




3LNDULD
uado Yim padejdal pue ‘110 st apolqg 9yl ‘%A > uaym

%y aoue3sisal pue % 924n0S 95L1)0A JURISUOD
e UilM padeldad pue ‘uo sL apolg 9yl ¢ U < A Usaym

(354
-4

()94 2
-

ﬁJ

1IN2J1D
uado

Yoo



P

uado yjim padedau pue ‘}Jo St apolg aul ‘% > A usym <«

VJ

1IN2J10
uado

1opowl

3LNDJLD

8 i1
o 1
/]
+ 1 /N
°y
v Ve

%y aouelsisal pue
% 921Nn0S 95e])0A JuRISUOD
e U3ilM padeldal pue ‘uo

SLapolg 9yl ¢ A < A usym <«

aouejsisal dlweuAq (o



Se
e
e
ceo
cead

1°epoul wmmﬁo> 99U An_
}19pow apolp jeapl (e
suisn (994 991) juiod D ay3 putd



llllllllllllllll >
..;oo: QQN _
Q\w ..................... * A0 = @Q\~
+ o m\—
® \/>>\ . .
wny = 39 _
cosnmm yw oz = - I

* 3LNDULD 3J0YS YIIM pade)dal pue uo SL apoLlp ayl ‘ 0 < °4 90uls

]9pow apolp jespl sulsn (e



e
e
-
e
e
lllll

FWel =

lllllllllllll
-
o
®
td

e
-
-
e
oo
lllll

A L0 =% =

00T
L0—-C

— @ﬁ

L0="
UiLM padeldad pue uo Sl

apoLp a3yl ¢ £'0 < °A 9duUls



A€98.°0 = 29
yu LETZT = 09

Jl3ewaylew Jeaurjuou suisn (2



* 19POW 98B]10A 99Uy SN IsNW oM “ AN 0T > °4 J| <«

' ]opow SpoLp 1eapL 95N PIN0d 9M “ 14 0T < A J| <

JUNOD B 0jUl 35L]10A 33Uy aU] Suye|



uoljedlijdde jeusls as.4e) apol(



12POW 95B31)0A 93Uy Y3 3sn 3shwi aMm “ 14 0T > ¥?4 9ouls

uo sL apolp ay3 ‘ 4 < Y4 aouls
....... >
v H0T+207¢
oo Q —— — — — N&H
00 Ay = 9% —— A
..... |
—VVVv— A29T =302 [| 70T + %01 = %’y
& 03} paijlidus

SL JLN2JLD ay) ¢ woaloay)

S, ULuaAayl sulsn

|
%02 +||“ julod D ay3 put4

NV NVN—

101 101




e
e
-
llllll

AL0 ="
ML OT
8610 = ——

oQ\_

@ﬁ



Y0 siL uonydwnsse uno - ¢ 9 < 97 aoulg

yw 861'0=¢ =9 =
Vuw 86T°0 = ¢
:10}) 9A)0S

oS+ 02— = L0—
roz— 'rog

lllll
®

— A
A01L A01L
A L0 = YA yim 31 9oeydaa € uo sL apolLp ay) awnsse

A0¢
+

—AW,
101 q01




DA=@A

pue uo st apolp ayl ‘ 0 < (2)’'4 uaym -

............ g 1 < u 1
Du=aWS | ) U= (@
/.. ﬁmv u O A d — va m:
L [ @' :
. — 0< (D%
. 1LN2.U1D 1J0YS YILM 1L 9oeidau
1 uo SL 9poLp ayj auwinsse (e
(DN Ty o
(DA

eap!

1tn2J1d Jaddid apolq




0=0m%

0= (2)%1 pue JJo st 3polp aY1 ‘ 0 > ()4 UM -



114

|eap!

@

€)Y

— a
- (DA o
0y 1 ).
ORI = W% mv@ Y
" —_—l
J
0< @M (>

1LNDJLD 3J0YS YILM 1L 9or)dal ( g
uo SL 9pOoLp a3 eyl awnsse (e



)

(1A

0=®% ~

JJostapolp ayl ‘- 40T > ()4 usaym eyl saoud ued am osje pue

0T —'A=@D%U

pue uo st 9polp ay3 ‘ A 0T < (2)'A Usym =

(DN Ty (1) Auv

(DA

0<

0T < (D2 =~
0<0T—(@ =~
Ty

— a
0T — (D4 W



[esp!




0= (2% pue o st apolp ay3 ‘ A 0T > (DA uaym =

- AOT > (DU

(DA m.vm.as 1 o T

. L., “_ 0> (MU

0> (D)9 (0 ¢ 3hou
uado Yilm 1L aoeydad (g ¢ JJO SL 9poLp ay3l eyl sawnsse (e



sJa11d13INW S58310A
S3LnoJL) sutdwe))
S19A9] Juspuadapul om] Je sulddl))

apol suoljedddy
-1euslS-9584e7-9pol(



R

(Mtal

(D™

VAIOT="Y

as=@%N ‘ag<@usym -

a0l— =G—5— =) U

ag< (M-

0<Ss—@DA~

A0T .
0 <5 ="

110 ¢@q pue ‘uo 'q awnssy (|

jeapt ale ¢q ‘ 'q

S19A3) Juapuadapul 0M] Je sutddl))



ag— = (%A ag— >4 Usym -

a0T— =S—6— = ()Y

ag—> (@)% -
@™
Q) 0<S—(PN-
40T
AANA 0 < s=gyma= = W
U101 ="¥ ag— =D

3Jo *q pue ‘uo %g swnssy (g



D =@D%
G- < (DA < g+ uaym

Jjo aue ¢q pue ‘ 'q yeyy awnssy (i

— NS

Qu El

VA0T ="y

a)qissodw|
PLeA JOU SL 3Sed SIy|

it G+ = 9 os)e
aG6— =9

uo aJe ¢g pue g jeyy sawnssy (¢



wialsAs & =\
21U0J129|7 KNQ ”5 Q

uolyda3o.d 1o

J9WIT
| re.

(D% ( ( >>Mﬁ

DU

S19A9) ucmncmn_wnc_ OM] 1e suLddL))



3LNJJ1D JJI0ys
Uilm padejdad uayl pue uo st apolq - ‘ a0T = (,0)94U -

0=0.02 =G0)2A - a0t =(,0)
+0=11e(]
0= (—0)2 ‘1espl st apolq

A OT-

qm | )
®©

(3)'A

P

AOT

v ()4

1LN2J1D sutdwe)) (7

[ ]

—



AOT

0 = D%?4G = 26 UL aQ}+
pJemo] sasieyd Joiloeded ayy pue

0=®»%

(310ys) uo st spolq ‘0T = A

L0 < 2 < '37eA93ul Y] U|



o JeAl]uL siyy uta 0T = (3)7 3eyy os
AU ("2 — 43) « DY 9S00YD ISNW S
N
: || a0z— =M%
tﬁ + 0T — 0T—=(®%
) 0T —DA-=®D%~
Y
o 1N2J1d uado Yitm
NOT =T paoe)dal pue }JO SL SpoLp ay
N
, ||
||
0T

11 < 1 < 932 1eA191uL B4 U]



A OT-

Y1)

A Qc-

vy D%

1ndino ay |



A ST-

A G+

y D%

®

(DA - —

AOT
v @

1LN2J1D suitdwe)d paselq




=" Mhae
| Y\ splemoy sasaeyd
Y Q- Joj10eded ay|

(1)
bl | 0< 2<]2 JeAJaiul ay} ul (g
i | }Jo ¢q pue ‘ uo *q -
()24 2 > . 0=(;002 =(;0)"2
"1 aaysod = (,0)
N w, +0=11e (V
) )  JOF
= 0=00 =04
C) L m— A Q) |espl aJte ¢q pue ‘ 'q
: V!
J ]| Ja1diyny a5e))oA (¢
B
(DA



(D)=

(1t

(o=

@

(2

(214

YAZ = (D)%)
A= (DA

W ostig ‘oSt ¢q

y U 4 =110 (3

—_———

Az =( "a + 2 =(*)%)

A+ DN - =(*D%)

Y= (LD

¢g=11e

“A¢ piemol sagueyd &)
1< 1< 9ealaquLayl ut (g

uo st ¢g pue ‘ yjo st tq -+ *4 >(JDU
A=
F1=110 (D



\; +

19]dL1] 96e]|0A



Y

=

T __ﬂ

~ i +

19
|dnu
»)
enQ) ase)
10A



Jawiojsuery padde) Jajuad

J31J11031 SABM Jjey

Ayddng 1amod 2Q



punoib

indino indu
€ SORLNN 12

o VWA ‘o)
d
\5/
.._
Q<OI— Lopm_smmmI TT Im;:ou,mcm:.T
l/ _ _ H) > _ NIS

«9 y /77L CCC&S ) V) &?

‘A13094100 93euado 03 (1omod dp 10 ) Jualind
pue 95e110A Jp JO 924Nn0S 9)gels e ailnbald swajsAs pue S1NJULD J1U0J}D9)9 )|V

20 B 40 o+ 0 -

e e ol IS | NN

%le i Ul




i )
i o o | m |3POIA peo

u_n_q._.n_.

Voltage
Amplifier

ot

Jyeadspeo suoydoi
T Z ’
1 I
\/
o
/<
ﬁ Jolen3ay Jawuioysuea]

)

\
_ 7 _ A.w) > _ zHoS

2
-t - " Swi 0 e
C & a8eyonaurn

r )'A (1 ( (2)'a

7R
_—



@U @ A“Nv HN U — AHV N.N
(D% — -«— N

u
* T:u * H\ﬂ ﬂ ”AHVN\—

95e310A aul) 8y3 Jo apniljdwe ay) seadap 0 ISeaJdUl 0} Pas() :JaWIojsuel |

"1l0]e|NGaJ e pue U93)L) USL411da4 Uswojsued) e Jo sisisuod Aiddns samod diseq ay

- _ NN

i Y C@E ‘A




eap!

mlv 0= Auv o\—

@u H\__ (3mdam uado) yyo stapoi ¢ 0 > (2)'A uaym Am—

@D'A=@)°A~

|esp!

(331 3I0YS) uo SIIPOI ‘ 0 < (2)'4 UIYM A<

@ . )
muv A @5 — Auv\m

L 191J1103Y 9ABM -9ABH (|

*Op sunjes)nd aAljesau pue aAlisod
194119 0jul (SNnjeA 98elaAeR -013Z) 95e)|0A de 8] 119AU0D 03 Pasn :I3LL1]1DY



oF [

Y(2)%

D%



,-~|.= — &BA@Qn

E\— E> "
(0 _

v()DAQ S =4
0y —
A avo

u, T A

op 22
opouls [ — =

of L _ ap
O w®a T ="



(D%

EM\—

Wig = Nd <«
v (D% 9BR]|0/\ 9SIDAU| Yedd = Ald <

JN220 UMOP Yeaiq 95e1)0A 210jaq AjLiejod selq 95193l
a3 ulL apolp ayy 03 paljdde aq ued jey) 95e1)0A Wnwixew = N, 4

95L])0A 9519A3) Wnwixew = N¥, 4

paselq pJemuo] si 11 Uaym apolp
a1 Ag pauleisns aq Ajajes ued jeyy Jua.lind a5elaAe wnwixew = W) 4

1US4JND pJemlio) wnuwixew = Wiy 4

sSulyey 1ed1112317 jueriodw



Jjo st apoig ‘ 0 > (2)'4 uaym

w —
A— = Ald
T
I _ g
|
U (

— avo

191J13091 dARM-9ARY Y] 04



. HA $
d (2) ”..;_ o C
S 2

Yy @7
aseyd Jo 1no ,081 INQ

apnildwe swes ayl aAey 44 ¢ "4

(D)4 = -= @91
(1)°4

@Dia — = @A

131J1329Y SARM-|N} Jawlojsuely paddel-1aqua) (v

Mva



.__ru “A

@2
N MD"A=@°2

9
(3)299
1y
<

cd
<

DA+

_ G

q @ ...Hmv g

Jositeqa ‘0> (1A
uost'a ‘0 < (2)"A
0<(2)°Auaym (|



cd C Ek

< @2

0<@in=m@° ~

OV uosL?q o<y

o« o Hostta:o>"a

0 > (2)°4 usaym (g
“AZ— = ANd ~

E\—Nl — RS:.AHV NQ\_

E\— _ E\—| — RSE.AHVNQ\u
MVA4—- 1= ()%



ue

::'-_'-, ’..ELE | EEJ

(2)°A Jo 91242 939)1dwod e 104



A SARY SSPOIP 3Y3 J|

“‘a .
K (
; 1t b
' 2 2E
A" "v a3ejoA
b1 | auy|
7 2Ule o
7 3|¢
o dey 2 u" .w
121U 2, QA. "V M
o K

‘a



Jamd
1911309y dABM 11N4 95pLig

Ayddng 1amod 2Q






€d

ca

3241 papyhdwis



Q) @' =@

}Jo aJe Y@ pue ¢q -

uo aJe ¢q pue tq -
0<@®a-
0<(@°Ausyma




va

o E\\—
QLI 7\.
oL % N \/
»

(2)'A Jo 912> 939)dwod ayy 1o -

0> ANVN\w — ANVMQ\~
@®'1—-=@°A ~
uo aJe *q pue ¢q -
}Jo ale £q pue lq -
0> @A
0> (2)°A1 uaym (¢



“A—=Ald~
W —XowinEd, ..
@ 'a= @1
0 > (2)’A USYM Ald 3Y3 93e|ndjed o]

°Jz =/
°L% =L

U

an‘o
Ty A

0, 0 L _ avo
w®° ] 7 =%

131J13094 9ARM-]|N} a8plLIg 104 -



YA 9ARY SIPOLP B3 J|

(®)

a3e]j0A
au|
e

Sa

+
O

TP P OO O WS ¢
e i i g
YYYYYYYYYYY




J97)14 131J1109Y Jawiojsuel]

OV %u &

s

eap!

. <

(anjeA aseuaae ) Jusauodwod
op s} sulssed pue sjuajuod 3)ddia de sjL SulAowald AQ J9L130al
9y3 Aq pasnpoud dp surjesind ayj3 3no yjoouws 03 pasn :19]|l{ «




®'a

'

'

[ ;
Q [
Q )
D §
X W

uo s spoig /

o si apoig

“A

[ N

[ N

suisaeyosip

sjJels Jojloeded

9] pue }JO Sl 9pol(
(1)°A> (@)'A uaym (g

@D'A=@D’A4=@a
pue uo siL apolg
(1’4 < (D)2 uaym (v



PP

\ 33e30A
3|daly
= Y
T~

\/

umoys se pajewixoidde aq ued jeusts 3ndino ay|

pubis ndino 3yl fo anjpa aboaaay

o —
00T X (abvirjoa ajddr)SWy +

193]
9y3 JO SSOUSAIL}D}J9 9Y3 10} Jojedlpul ue si Jojoey a)1ddiy



A6 = (0)s — 0T =14 =
d-dAz="%
A0T ="/ a19ym
auaﬁ\_m _w, 9Py
4o
46 =""11

rA L
mI.N +s8ﬂ|

rﬁ (
eaJe * - = Ty

HNQAHVN\# hc.‘. m — m‘d.ﬂ\m — Uﬁ.ﬂ\m




lw.ialap o]
&I&cﬁ\— pul} 03 pesu aMm 10J0¢] 9] &I&.&C—WIE\_

X E = JAd -
%00T £rT
\oc &I&:u\_
I
&I&ci\_

£

anNp A yvad—o01—-3yvad

=anpa SNy 410

ep
an)p g yvad

va SWY 9Yj ‘|eusls ajsueLry e 10j os)y
= anj



N

)
U

o

o’

o

cSeo
Sececccdeocaa,
LT

-
o®
PRY dad cece="
o®

&I&v&\—m _wy |uﬁ:~\_ <
T

AﬂulevE\w - \ﬂ A

X —T = ,_2 8uisn

(oa a—1)¥p=129"91) «

AﬁulNuv

ou/(a—)=2 A= A=Y <
(D4 - ()T = 11 <
2u/(-p-2 A = (@)T2 <
17<1<?% 104 «

10)oe 9)ddLy



e
N
\)
U
.
o

hJ
-
Seeo
cocdecan,
®a
-
”"
coooe cas="
-
®

(- 28°%fD)¢
%O00T X —— L =

A

.uﬁd\—
%00T X § =d

2¥8°Jepe _ EEA‘S\_V

by |
ENT SwA ,
a-%|:§ =" (*1a)
28°JT ‘
A4 —T)%A =Py

24°S d—d-
|H E> — L~N> 00

°J
- =%1=Nh-9

191J11091 9ARM-j|ey 104



%00T X

0L

] -

1=

(- 2¥8°Jv)ep

A
I

umokm\émﬁg\
s\_nA:\c
24° v \
A% — YA ="P1y
24°J2
T

°Jt _ o, T ¢ >
= = ,:2 ] !

191413031 9ABM-]|N} 104

A ”&I&Qﬂ\m



% LLTT'T =4

¥S1¥
%00T X = A

SULL ATS 0 = _&e (98e3j0A 9)ddLl) SWY

&I&Q,N\_
bﬂme.\ )
ALLOL'T = —— = =041y
T T TTaofz2 o,

. — & — IP'1
\_dvm ¥y = w, 1 A= A1

41000t =D _

000z =1y —
muv 2H09 1 10308} 31ddLI ay) pul4

+ / sw AQ€

(3on




Joje|ngal 98e}|0A a)dwils

apolL( Jaua7



P

0z

M0

apol(q Jaua7



Z1y
ZAv



A9GL9 =7/ AGGH89 =24

G099 + (Vwusz)(s'€) =% 60,99 + (Vws)(s€) =24
ywsz= 7] uaym (q ywoS= 7] uaym (e
9= 1921

02 + (yw E)(55) = A6
QN\~ +r~.NN L‘"hN\m

OZp+41 =29
uonn[os
vwgz=Zj uaym Z puiy (q
ywoG= 7] uaym? 4 puid (e
'ywy =4Z] pue
vuwze= 4] @ Ag'9 =144
UDAIS 199Ys €1ep 33} ‘ 5 §'E = “.4 SeY 9pOIp JOUSZ 9ELHNT V



* UOL8aJ umopyeauq oy} ul Ajajes ajelado 0} apolp J9uUaz ay3 104
(nw)? < 71 < (xew)?|
Jey3l a.4ns a)yew }snw M 0S|y
*31N2J1D uado SL 9pOIp 1BUSBZ BY) ‘ 024 > S4
* UOLS3J UMOp)Yea.iq aY3 UL SL SpOLp J9UdZ 3Y] ‘ 024 < S

e
S
cee
-
lllllllll

selq pasJoAal SL 9POLp I9UI7Z




N ——— .K_

* UOLSaJ uMopyealq ayj ul Jaua7 JO J9pow 1eap|



98P]]0A 3Ul|

ok ay3] Ul uolnjeLieA Japun pue Ajddns tamod dp
9y} Wodj Jualind peoj 9Y3l UL uoljeLieA Japun
96e}]0A 1ndl1Nno Dp JueISUOD e ulkjulew 03 pas)

: 101eINGaY



A

o, Zn TR e

10]1e)NGa. 95e3)0A 91dwis



% N
||||| —ov

uoljerieA Indul Yitm uolyeinsad 98310\



Hﬁm

MdT+MT

AL'9T =0V " 5z =714
%29°0 =MC \ )} =1y




vwgz = 11 - 51 = 7]

qm 1
vyug = 01" |
Al
vy O¢ = T 51
AOL =%21 =94

o
o
o
o
1
e
~
~
>
(@]
—
'I\I‘
>

* UoLSa.l umopyea.q ay3 ulL sL SpolLp Jauaz ayl ‘ Zg4 < Hlp adulg «



vwGl = 4]

vwg = = 1
vw 07 = 51
AOL =21 =91

umMopyea.q ayj} ulL 1suaz ay) < Z4 < Hij adulg
AOT = HiA

M29°0 = Hiy
9.10J9q se sdajs awes ayj Sulmo]|0



I
0 qm u = AQT=2A — we =17-5S1=172
(D2 —T —T vwg = ] - °1 = “]

R
: UL VWoZ = 57 = I
. | A s
V= VW GZ = = 5]
AOL = %A =94

ii °9A0Jdd ° co_mw._ UMoOpyealdq 9] Ul SIL opOLp J9UoZ oY)
MG°0 =7y 197



(unw)?y < Zj < (xew)Zy
AJLIDA ISNW 9M S3SBD 1NoJ ay3 uj
vwez = 11 - 51 = 7]

QNN T
<EN — ﬂ — N
- VW GZ = —— = 5]
; | ce | 01-S€
(DA 4 +||| " 0T=2A +||“ AQL =44 =99y
SR BV Ly

ij ®A04d ° UOLSaJ umopyea.lq a3 Ul SL SpOoLp Jauad7 a3



( (xew)Zy‘ (utw)?y ‘24) pue

(xew) Ty pue (utw)?y
(xew)SA pue (utw)SA : usALD

oy fw Ny oye;

o \/\/\/\‘

s

b |
Sy JO Uslsa(




(xew)?r + (ww)r ¢ .. 7 Tr |
Zp - (xew)sa <Y xeu)ir > (nw)y Za-(xew)sa
S
UOLILPUOD 1SIOM 3] <« (xew)Zy > 1y - N\vafu Zy
MOU
(utw)?r + (xew)r _ ¢ ..
Zp = (urw)sa > mm.
Z 1 4
i UOL}LPUOD 1S.I0M 3Y3] «
0, Ty s () s
(17 d \vA ® Q) (uiw)Zy < 15 - N\vafu Zy
. ] ANN— T - 51 = 7] <

2|



(xew)Zr + (utw)”1

Zp - (xew)sa

Sy

N\— AC_.EV‘NN
uLw) 7y
A .N\—v AX@EV,NN

(utw)Zr + (xew)™r

Zp - (ulw)sa



A 0Z=(xew)54
A GL=(utw)sSg : jeusis Induj
vw 0 =(uw)’f = 1P oo =(xew)Ty
vw 0z =(xew)!s .+ p 00G=(utw)7y :peo)
AOL = ZA
vwooz=(xew)?Zy
vwg=(utw)Zy: apoip Jauaz
: UDALD

2 OVI®}

ANA—

o S
ce="d

a)dwiex3



000l =341
006 <5¥ <007

(xew)?r + (utw)
Zn - (xew)sSa

(utw)?r + (xew) ™
Zn - (ulw)sa

< Sy <




<
paxL} Ty surwnsse

SAV _
Q\~< -
juejsuod $4 suLwnsse
v
0\_<
Jojedipul OM) SuL}ap 9M° 1oje|ngal
95L}|0A 93] JO I9USAL}ID)D 9 SULWISISP O]

= uoljejngal peo (e



AL

Al

L

Al

AL9 =07/
O +2%1 "4 =721
00Z =“4pue yug==141 @ A g9 =174

SpOLp J9U3Z 3y

OA

1

OMS'0

2V
Q><

AOL

NVv

Sy

= uolye)|ngal peo (e



— A9 A€R9=04"

o N 9= % _z
A = VWGE9= =7
0002 /1 9+ NN CN"Q\#

OMS0

AMA—

Syd

uMopYea.q ul st Jauaz ayjy ° < 5, 9ouls



0—8€'€ Ty .

. VW/AW £°02- = gooor5 = op

- Ag L | wl ‘c = e = 1y = ulm =1
DA F . visee o%s I=g53="1
* U 00V A9L'9 = (5=5) 0T+ L9 =

. vy OZp+%1 %4 =9

umopyeauq uL 1auaz ¢ 024 <« Hlij aouls

U 00¥ = 000Z \\ 00S ="*4
005+000Z _ 1

A8 =01 " o0z = 1

+ O 00S 07 = @NN u.ml_ AN




A¢

AQL <

ALl

0T-I1  SaAy ,

NN 8E + =5 5 e = oay

|N 1y =

Vw 8¢ ¢ =

0y
—o—ga) 0T + L9 =

OZp+% %= c\_
Udr0 ="y
Ag'g =Hix

A8'9=(—F2

ALL=5AUyM<

A9/°9 =04

A QL = SA UBYM
.w\~<
Q\—<



D2 % (D2 muu - (D3 muu

+ Ll 1]

- ANN— — L AAN—

AG =724 uaAl8
A 3O ulsgl = (3)54

10} 98e310A Indino
a3 Yd19ys pue ajejndjed : 1lndJ1d SULMO0])04 3yl 104



lllll
CX A

P L

o

Se
-
-
e
e
-
oo
llllllllll

¢

( Lwd)S= 0]

Emv .m.N — @QN



(T— wd)SI=@)0

®»day

(3)Pa + 04 4= (1)
(3)P1 104y = (3)qy



0dy/p 4

(D)Pa

0 ®Q~
|Q ——
~ = Lol
LA
0dy/ 1 41y
Py

= Pu alaym
Nulmﬂ et

(3)Pr
oy 41 3nq
()1 041 = (3

Ll
(D)Pa

= ()N
(== + 1) 001 = (
+®Q~ —_

| =,2 8ulsn
c X+ =

Jewss AI9A SI X

l

( 242)001 = (3)9)

Pa 0
3" 1d5] = (3)
.WQ\H—: GQ\— AHVQN
L d)S] =
A \_QQ
A 0
Pa 4 |
;A 1 3)5] = (2)
»da

3DUIS puy
eM.JO0} SIL SpOLp 3Y)

pJ

paselq



" ( (1)1« gy ) 9suodsau ayj pul} 03
waloayj uolyisodiadns ayj asn pjnod oM : UO sAemje
SL 9poLp 9y} pue jjews st (3)sa jo spnitjdwe ay3 pue

jusauodwod de =(3)sa

juauodwod dq =54

(Msa +54=0Q)SA )



o
’l
e’
l
’
’
e
Sl

G, ot 14

GvQ\m N S

i O ovt

gm)uis. 0T * 0T

|
comH +,q:

O 00T

—LAM,

:

(1)U put4

a)dwex]



............... >

| K . OQ~ |

| —_  NTT
0ag N e -
’ O 00¢
R > Gu Sa /= !

e ﬁﬂawﬂﬁmmlo.ﬁ % .—me

Dy (1)91 S
N e =

’ O 00¢

@Q\_ puLy 03 (]

(192

puL} 0} walioay)l uoljisodiadns

asn aM { uo sAemje si

3polp ay3 pue (A Jouls ._0TX})
Jeusis doe ue pue (A

7’ L) 924n0s Jp e 9ARY M 3DULS



i T A.O..Qw |
oay ! ,W,.c. "7
SETT S o vusy 0,
. \/\/\/\ 069°S = zugosz- Tp = -
w002 _pa
. VW gy = ——— =097 pue
S N | §
- J _—— ATT Ag0=00y "
Y N m
+ 0 00C




(am)uis;_oT
0 69°S

O 00¢

* ¥

©r

S
-
e
L T
-
lllllllll

A (30uUls ._0TX G9LL 0+ €°0) =)

(3)Pa + 04y= (1) -

AJOUls . _0TX G911°0 = (3)Pa

69'S+002
AJOUIS ¢ OTXp * — —— = (3)Pa

( ) (M)PA puy ol (Z






