\
{%‘g INTERNATIONATL ATOMIC ENERGY AGENOY
Ny

UNITED NATIONS EDUCATIONAL, SCIENTI IO AND CULTURAL ORGANIZATION
-

)

LAEEL

At

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

MIKAMANE - P.O.B. 586 - 34100 TRIESTE (I'PALY) -

SMR/23/26

AUTUMN COURSE ON APPLICATIONS OF ANALYSIS
TO MECHANICS

Gl e et Sy mem e GM  mme e . —

OVERALL PROPERTIES OF COMPOSITE MATERIALS

J.R. Willis
University of Bath
U.K.

TELEPHONES; 224281/2/3/4/5/6 - CABLE: CENTRATOM

These are preliminary lecture notes intended Ffor participants only,

Copies are available outside the Publications Office (T-floor) or from
room 112,







} Comeddion _of ledue ol SMR/-?3/"4 preid JMM

o

4. iy & 3 “i '/' )
7 y /f' ‘gﬁ ! w%’ Lo AT J ﬂft sl
Shaze  wieedids

f'a’Za.u? alwn,  wlAnfos % Lt

ik otk

o o /w»%y.gmw:w '&ud;/hﬂuwf

i Ll ovendl . rivelids 7 e Crappope l/?eay
NXLpy L 7 d -
é L. e wh dhey Z. - @» ‘ica)t’r ) s Ly

) G e &

7/(;//"&{7/1«(/ r/ Lie 0(%74.«;%

A _ T o : }
L, (Lr L_)e,.j o TR, (. v L /025144)&/&\5 relatipe. & a

cm\f;,wwm wiglfeeiid L ) W Can

~Laf é‘/[ ?_:,* fm (%/E he"ftzcv/)éﬂ

{96 and  tho 20t T - (Los )10 )7t Lputecs, S/

e nya;«fe v ligic | ol i Papic /W
e riflcect f;« by e &Y 51 2
€ e3Ee, = .azel
b Y ARl
Uhe
K

¥
K+ 2

3]

Lﬂ)
/Lb P /9
f—/

banadorw §.2)  Can kb Thed 6 e 2
? dﬁ Mgdff %Wz,/ﬂ/z?- L Qé/@ 2broice /

{

(fr )(o) N
£z - K ‘3/3@"’7 Mﬂ}t

(57 )i S ey~ af:;i)f

‘Z;" v . f;r G"’/ 74
ju{' /éw/ /{;M (S”‘.\//;

-t

& 2)

% Callicd 75 Z// conn)fent 6/&4»:::/5:/

UL | e Cordd siee s

/

d J PR N ; B t . .
7 ,fyﬂzm sz@ ; mwg L &7 e wmoclid) y & L m—z«/rz/ mof/“c’-fw(;

) . _ — N
d M Le= Ler 3 o1,
AP

"""’“p% ""‘H “'MDLF i ¢

-
- .

[

'};Y v fljzoz Cmg,u’“b{ / Lol J!M.,aa /l/db*k f,w/’ b}i'_

?,&;w M;axtvf Awrt atf P e, P 7 Cetze

(32
Eliny :“7;,,771;4: Bt gl s ,.-:'/:/u.éé J;‘/‘ gf Z{

s oWt bt Chuiker i

- ‘ .
fomat é) Aeplvad L ) anndPoghe o (et C.. If vhe s @ Loy Ma o)

t )7],{7&5 e."'l/‘{;'v'a.(‘ffj ?ﬂ“_ Cf,_.«’; /)_) .-(‘-é_ )
C./erC—LrL' f " - G_ r_ i:) —t

(54/

(e

; 2o A

o A vt 0 AT A BT

R Pl LR T I T U e S e S e

YA S






ﬁ Vir fv% P ;t?"ér'?'bé:f DZ C."?qfwzr,,,f@ /Vﬁf&u’f‘:) @

A bif olac wed ke S ] oa g de barie ilees pmzéﬁ/?-ﬂ;\aq‘
e o ”‘"ff 7 Llaitic bthnsiEvy 7 ompets. A Comprite
wnaterd  well ke fetLew c‘xwwmg ?‘ Hev'eral ,,.//mw / v, f”’ af %m/ L,
fﬂ«m“m {f e awiiiDep oateidd  at @ mm{} 7 Piesisas e ) |, vt we

fg,igﬂ¢ Bndbdd st~ atll whecfact . 7Zu4,, @R Seny 14',/‘01;141 , aﬁyaécw:m;é‘
dnd et wil] b Alens ai Gnbdeens [ o o7 adwiled, 7 e, ARl

pesfeet m;ﬂ:zﬁésm‘a( Arniclss witl oy a%uc% be redlyat ¥ posctice A

QM»V.:D;/{ gmalvmed 7 c?/ﬂ;c/ £ lﬁ/\z/éw af, /M/f'ya,/aw Lina ?’

%Wﬁ%m? ,/,,:.zy ) J%f/‘ é% ‘/;x/y]a./‘:i";/w] S /W?qufd:ﬂ ;,’(Z/ Je M#’t

oy a i CHAS (/,?0;'& reald trﬁ 20 /54»7// Ma éﬁﬂ?ﬁc i}/ , % 4’(‘]’

apiois  wuif . e olostnds wtin 7 M //w&f 2ol A Ao ”&/(/‘5‘75‘
('ef' o il & /"““M" C, 4 i a puiaalsd A ‘x/z'/f'z,‘a() o o cnddl
e rdim a1 A /’%"’W”W . T basc e ivs A L avncwvety
b, g s chuienl $ehuiivor ] ek et Jpheses Hrw
dots R Jméz beFye ovesell e b, Pl wnil éM-:m:/ﬂﬁ Cri g 2iim

o S Z/y:{;// bt letwus Faataliag Aty Domly  berk reppoclesc. cxe Aefrmilio,
w e adtaad A /Jm,ﬁ,p/f.w s &cﬁ. 2 They /u‘” 2w ety be g}ymcudc’.c/

2N A1) /,«eﬂm/‘ Wi 4’?/ c:»wuﬂmw A cc”aﬁ sy Lt wradd
bodince w a ~¢f¢'mgc€¢@fw 4‘"& /"‘4’ - %m'/m Wehss .7 Miz)  cpad I

Lo c‘7y€t/‘ witl de  H wloer A Aozl i s Jp:{y o oy LK ene

/m'fv e Ak g s ol el Gl pecd M endan vadets

Ui o Al e A feded ety /A P bleca. il e
"75{ ‘DT/] ﬂ ,éép/ A /}‘«p:&fj; M %f?’/)//\-'tu¢ ’9”"4/&/4 7 [Z{ /é?fa:df}



-

”s .

Pyl 7 Ao wofmm ed witf & :Zéﬂdtfy‘ff/ ﬁcf/m/é coveckl Aid g
4:.44‘/554%(. dpedy fry am;c&fwg; Aok fff‘/ﬁm;.?wr,

[ Mlan oodice  Geovm

Let e Afwer  an oa 4 4{‘&’ ¥ ATy i d é&'; ‘-'-'E; . Z &'\tﬁ P
o Amfﬂéf’wv buy elrsh , ¢ el D ...&ue'xf/.v XQAM/ZH. w {?3 ,
o L c; .-J-L} ( y” ’f’f//; éi/ %‘ U wll ke Sl &
Gincial ad- b mineod )

%Wmt e 4/«5 é&af&a e '7’18/..4&.. V  wnd Cdey L-va/auwuz:

”"‘ = “"J ‘2} (/. /)
Mt gpled A ity urfase SV Y = g o
22 & , ey 4"_;‘* o 0['“, Foa aes ,7 dvid  Greg feend

/Kl neonsy af;;;/ry/}m, PR &{( é/bfgl > (gﬂ tu ﬁdﬁ e

/ / “, 4
b A
y , y

[ M.htd : 1/ Qé.‘.’ é raiTe A V:"Zi»w) . 7&% Jroes s é’ Gczu,,q ! M.&h.

& .’-f - - -
R A 7S PR 4 g ._’/a E 2V =
il "4 LR v, Y Y

L & M . ? p Z & i c L ',:.
d” oy A ‘ ‘ vl ddy c("b‘l ’; f.\:, (j, ’ A, ci‘ - -

aé‘/'f M\.«;&Wﬂ‘m;ré ) il ifitioe y 72&/{4
Zt/ N uny % e p e Thier; 4/}

F, = »{ o [(4/
Y / 2
V e / (/,2}

) b /di/WfEf\. 62" 77 e



-
>
/Lﬂ; ‘mev{ai.“-’ CA\.‘J‘M" (/,/_} L"),_“%/c‘éf L{wC&L(L{? Q’;e 7/;;(47

Wi{%;&ﬂq b 4y

r.';’“?.;ftﬁ W’?'{ A M’/c{/w

C: ) F‘J (gﬂ) ) (1.2)

7 é&‘n/- a4 2[:7 (e:u) kot e afie ( 2) fy bt odirce cy f’;( .

[L“" ) ([3/ %f Lle WJ@?}‘;&‘/&' élt‘)uz‘feﬂé%’uf 4’6817 , &,{,/;‘ - fé«.td( 2. }f
7 b, vatu /*JZ” Lo bﬁv ZAd MIZc‘amiéaww 40{&] S, & de qileed
e wupy  comader (A 54&575/ (et n D éa“éf’]) %{ 4/6;2.-»':4&?

a - - “ '{ , ﬁ{_ ‘. , 51
v b e wpn Pae ¢ Lo

fﬂ"“y‘? et comnlied, 57
64’1 ,Zf’ﬂ%“- l?&fa/icqf Sl G Lctlicl

—_
/éz Sxde .7 20 Ceeppd

«émﬁ 5 A /méc, 5 Haa

(f¢)
tond g0 J& GQ»&}J Mdﬁ 6;/' =%
/ 7/
£ - fG u. .45 :/r o '
" U. )
w o7 1% A |
[:W'fﬁy“a Gattf.ﬂ ac/—ﬂw\ PNy fw-m
[ - l_;t“ AV = V = ;
fv r Yy (57



6:‘(} i —;'h_./‘ 0.7)
)eid.
a”"d) A el
W - —{/Gf'd..,a/ - I/WW
I/ v d "’)J. Y 4 )
aho
we = ;’/ We) 2y (i)
v

[[m te Wﬁ Ahowr - g Law 7.3 / 54- e 1’7“ el

4%& luker de W (/7), S 4(?7, (7 8, W 27 ﬁb/dﬂ// Mt
pd ot ML%J? thzj 97 é‘:g %ﬁcucﬁ&‘,‘é‘gb‘d 3&’{%"4]

721’- AWk el Ccan k  tdlat Lilid ke Peelin me:.uf’ca7
Conelit comy

Che aﬁ]/&'f m WV )] 7 %aa?’)&c—/zb/ﬁrﬁm ad e Lfow~ e 274 uif ke
ﬁfpmh

Lowanl . LT Z, aw faken a1 /.afmf?a:@\ covmtiialis ool 5; ey
loboww v Ll nemsival [ W E/w;/’ Aota ~ Kircdbho/F ) Aesy | qv LR

6’1."0. - }W/D(aul;/c)z}) o ava anpxa’ (2etiva nvlen, all 007
b abwe  Aolts. /’ij e sfteninls e e s LH casecs %

{%W‘e- '5/""‘4"’.‘3“;) oty  petl o A?/m‘i/ey:fmctf ) CZ'.;—(,ft I b "Lt e
calonsufmws well ke  reshvited & h—-/ wiifesicivef .@(‘cwécu_zj '



.?E Ulanicat Enry lheawns

J 07){!0}6 G"ol )}' i f-','{)uv W oo ,ﬂ/’t{ £ \S’_ h?] % et Loy D V
el “, o gwee oo &l Congplosicdsnd tivy 7 s J NY [ Cenctofiome coied
af) s be maived y M’ dm pnry AR TN i /427;;“'} f{]

v % f:%(/t;ﬂ(ﬂ
Fr o /éné&@_ Ll J’xféz &myﬂé( Wﬂ‘mgwwmq)/ ey 4

~£¢»c/»4’f9 5///’”‘75 W( )
?) =

Zr {7;”’ &)

Ly ‘u'uf/t do /GZICQ 2y %M ﬁ A:{.’/ ’gvuaw'ﬁi'ﬁ éf ) &ﬁ d&%ux/(

p{af!memw U, o Hor whichd  winimizes (e )/;Mc/z,m/

[vers [~ [ra, 05 o
V ¥ ’
)

‘%‘?y, ﬁ?./)

-1

hace 7{ el 6& f#wﬂf.‘c‘/_ﬂ&t br Q"ﬂ Défycio cone 1. CZ:Z /kdwfm‘&f'ﬁ?’ Vreecsis ),
W v i 5‘:‘ . “ Yanst kb eliizen ! 7 Lwrndt J ﬁ be  crng i} et v
0‘2 AT Wit Cole? e A 5y

{2

(o V?m‘,/‘f? e ﬁzv&a'f&’ LA Colg jebar

F@) - fuo ://l“"(‘f’*) W) ) [ - [T G s,
v

57'
CJZ,M,( (7o /K? i) v, Sundl b L ‘JZA - /._,e{z/ 4l lLaie

we') - W) = ; L\W ((”; "9%)(%; “"u) i 19"" f’*;eu - l}'ﬂ ‘b u
and 10
f'(u*)“ ;(ii) = ju’/( )&f[,/ r/ < Ld 6’) J(’-( "“L ;4{/ / [“t't”i)dj.
¥V

e o _ I . o ——— o~ ¥ Lt



- s - i

A B o e

PP

o . -

ﬂ ﬁ L{wfw;b ,,7 @MM &5 e ul/lefaf e~ Y and Lt 57 £ 4 j; O
Ay Thiwn et

Fe) - fw = /V@’iww R =32

4
dmee W o 7ﬂ°‘)3/}w\t’ cd?%;i»f'{’.
(WL@M&VM &Iuh{ H lﬁpwhmfﬁl
,leza,\ W"-(&:) = 6% efié' . W(e) ) (rl.wl)
%rra/ C«tw/L, ke /wf&}. Wc(s‘) W MH“&#{] éﬂf‘“/ b WE )= q

(

TL«Z CUMA-?) W”’Jim") i ‘i"? ﬁ"«'—n a'péf Aty %Lf ' ; M*L*ztai ::x'é/ A4 / eeles

o oty P _ .
l‘) }‘U a' ())a. f\ o b V o (;1 e_’u H&_ - 7:1 da-.r}y;

.TLIL fwf a2 /u!m -{_ . > vt cw bis el A R LA 2O (,ng_ /w.,c/'ua;_;p(,

,ﬁ'@_—-) frn u; dS /1.4@-/&%/' (257

Vhee Che u;  awe m e S Jf can ke el ar abie, by
46" - G0 = ~[u ()
r
o ol (5& /wm fifél W@-D

e _aghcafinn ) H  picelec
‘vaZF ot U o /wacﬁd’ sre Efe Libile 74 o). 724“;

(% 2 P Lot ks —&Lg4/7 /fm\,u))(} ,
f Wejav < / Wil 4
v 14
&v ey chrice 7« Y Guagrens  widf AR b cods

Let- M noy Jfebe ", - i7.ox. o M Aa scludisible

o . —_— )
U v dﬂt. )/*... i ~ P Y I Ve . L e tandene Aded-



fv Wew fw(z?}.)w Gty

v

Nows fwe;w = VW& = Y 1[., %

/ —
% < d(— 4 e ) ( /

) o : p
t/heie L-&’“ bW e Fergo /7 oreiall” ”"""&L/"-, 1 e rwelade LZ

é&{ ﬂc*%z 2Ly /ua,’j / ie. et Aeee 0 . ‘?/) .

- , y A )/b«
./ﬁ’wa wewe o coabotnenrt / fervs et ilupic, andd o g
07 A ckbﬁﬂ):f? YR YY Aot Z— i Z’Z{??i(‘ . -ma o LAt coide

—_—

/_, /. A ﬁm//

E20R G A i),

G d L(/“ J%J-/owtj 10 Lk

Lﬂxeu, g T S
R A Lb follovo o L

(R.8/

e /_‘%‘ 4 A Crandt /6:_ Cnl éa: et efff A 32 MW ’ /Z’ fﬁc{'tl dg' ans



a4

ey

/J/f' PZ70 Y4 ¥ xi&fh;w. L2e feni v /} c’/é"f/(f au%h’dadf ﬁgu )77 et

ey Murs (2.9)

CW/"""“‘V [‘j'
‘e‘ij ) MW 6;"’ (?-1‘0/

T 461,‘; moow e Mk or4g rf/ L and

424‘,,“4 o W @.)}

, ence u{@'/ & Jumtmd//;

w(e) = ,Z!MV“E;% , m avedjead Vel @)

lJL, Wiw, e Wé’t fmalive aé o= :;;n,l P ) ;Z }VJ A

Cﬂujylmwwtj ity o wple  hates  thar

- W(e?) > 7{ We)a

ﬁr ‘mﬁ wq,(_'}jdéz& 6"* M[ Py /ﬂ‘t/f; l-(..c’[hfl ﬁr ,;5"* = ::-" _Z /flé'wﬂ
ot
(M _V!/Méf”>€v°;’ €e. (2.2
¥

H‘Y P TV ﬁ'i-f/n“::-- / 11 Y

M. - !
w T e T L Caberfen 285)

a0 el | wlans i phor ac Yhepre
v y K g

I f ;é'/ (:?' ‘)
/[: / f o .

il

»

Qued e &%«vﬂﬁ Fe o udip c'/E/J(,Vtcj



— . . ?
/LA,L:' (_;‘)u,*u:-.ug (2 F/ gl (\)Ju}) O

' B /TN —

/ / &) s kK ¢ 1 rav

V K i J

v

! w ) (R0

L f & ¢ ‘ / ey

v/, A y

[L.f L‘L«Qr bm;& il g redecdfed Wolt: S nkeew A’fﬂq,u[}_,,r J Msm? bz 0&4-

e, Fowr v U‘w ”'R""""{‘“‘f’e‘d - j W’j ZF éo&smfé é-;.i‘) prlrf /’:"’/f
fmwt’ é( r //0(/, 2ol 1557

N
RN
(.Y

| -

Jrme  sre -'-1.’,/4126( Livacd, wilf b e ?x.f' Lber

3. gﬂ V-J'Zi//z-ﬂ -zymfzm

#
1.% [¥Y oy " /
L yhi be  Hhy adate  wielily cg s A{m/mnoaw amef ey 4, 4
rf) /gi;wftcm
Fevi2ar/ it 4}’4.:%1 ﬁ yz
é{wf' A hnspRendom, (e ,,(;fml e 4’

rtd = Lzy'xe ty = Lid“ Coo t ?:J , (3~9
A

/Z*J ) (L‘JM’L;J"‘)&M J (5-2)
y e g o e Ahess il dhrocds v (e bk GEELIVG Aoty

NP Py 9 e & =

5,%,&% [-,,/ Ao wemind, G z# o AutWn Mais,  dmet Yo j s
A€ Aa ;

L il “, 4y ﬁ?’o‘ = O w V. (3 3)

.
T; dl,,, ,a-au@b(ﬂ/ J%ﬁ/’[lﬁ.&d;wu/ffy ot ercaihad  dn D) y)’ pe L fﬁ‘* L (

y. u] (2w
o &/u@ 6#8341/1 W/Hh Z{y é’hc t;‘/’{a{j4‘a2ét4" MWJ{&& Vit /’ ¥
fn da ,cwﬁaqsm " wiafesied. /[w pot.  —Kaine

,4‘4‘(4} = / C:I;k&,xf)i:k%?(xi/pfﬂf + »4';0@) )

(24)
14
7 ‘?/ A -/ P U Sy e o PRI f.s N ovelid v 28 it /.Z/;



'

Ed

[ S

(> "

C‘”""f’ ayeniw ,w..ufw»‘u/ % e m/’md mty{gug m?{aa««u&/ _{ 2O
4,4:7_ ﬁm wert ‘WW' /y&zue /é é::;um

N j M,L(”” eI -7,

r % /ft,,,(z/— ,,];; Af ¢ o« (zz ’ 657
11 24 '

f" by bt Ty W, o puteatar, Sl Ty b Lo wmctse

g
vadfu q Tee ()

'Z’M = -!/ Tu b) &z (Z-6

”cw,.,;ﬁ Lolhl K (3::)) we el (3-3] , Vhied e wed condl

a ﬁm

€ <
ke ,Z'g Y (2-7)

)

- 0
a0 e Poa da bveme & L~/ :

)
= (L - Lo) , G’ 3/
egind - nle Seraivy . £ y Y é 57 and (37 )

W e Apried ey Jﬂ:;.’.x/ﬂc
Dy ?’Wt"’ /]'UMJ’H,MM]’

fr < AT + &° (2.7

LJZ}UL &:ﬁ. “ 64 4}7?"‘-""'\- W?Wv? & “: . Zrand ﬁ o Ll

73 evalor

7o D DG&(Z,Z"} _~ — ' /
A g ‘““zlf'a}'-/ ! /cu(zf/_zu/z,a +/ Xl * (7 0y G At
d v [ DX
P1% &
R e o N 7 .

B A -1/




®

llJy wiltarud L4 wofien/ (5 7) ﬁf (ugre ;c?u & imu;g¢ﬂ [422 Giezac)
ﬂwd‘ww G L/& aoL e(@f'ﬁe 4: f’if‘ ik’ {M,

'F m'[,l ws e t,l#-’ f’ lm.\_ﬁ« LWL 5&/@41\«-1.? )/(Mv
S‘(_:t) = "'g,_f 5 [j z)z/w

(5.
He !
[FWDL v, G 2)dw! - g2 '
[{n;, s RS ON|
New toe Gan @hvm;v Goo  ratife,  the epaafiel,
I_?[_V S 1 Slx
)C? i Cﬁ) (-3..-'1,}

‘ - . - 0 s o
st AL Mrd/’wv’ '—\/LJ.A..L (L@))lkr ngd' if " LML Ly gl

oy f/{,( Ps-ﬂ;(.dm
L(V)C; < 1§ ’GJ) =0, (3,:3/

Cloand, b, deput dy o (Ba), a0 LUCV)@ i 1-7’?)@%3)
H,CWD(’,

L(i)C@ " ’L‘CL)
- Q;(\_Q -~ (e) g@") Bsey

Mo s (3-4) we  dLoduce

G;(.z}--_./((fk dv - + 1 /@(;’/ a(;l)aéuj (3,5/
el /;/,

qmce’ WZ{/’L? 2z & & (? ?/ , w4 fé%éu'»tﬂ{ g ﬁb»/ fil
1 oAl Cﬁf/ 3&/ Qe 71;_/_.4; e /?4{‘. «t L?ﬂfé ‘&/’N'f’ldm éle
‘ Yo o, NY ¢
f gét—x)vo(k/ di’ = }}f’/@ (f/) &a/cgé( é"‘xﬂ]fﬁ’/jﬁv/ (?/6/



ot

The e ifegont  » jHr o wHepal 1) f oaer o @
«/f’ e 3! = B m Lobon f‘/wu'/)-_'luv._ ‘/ f- 2 Cé’?’ued

f(f,i) S ff(xigém-,r)dx ; 6-/7)

-

Tl | |
j‘c &‘V')fb“ldﬁ-/ E ~i—2;.{:i1 IQ??/jldLOfGL};> (3.;3}

N
M b, g smue i 2ppmiy chai (201) s :/,%wd_
We fans wow  Eluk
(A T’L,' = ;ff‘;tf {‘-}[ Q"(’D; (2;1 - {;f't )’C{“ﬂ ¢ (4o )/} @,ffy

=

-%w po o faide L'lf? , Whee »ffo;;) :3[(2,?},»4« Hy vilina
Wl Com o (i) Gulunig hvo dewshie, OF"

%. (D‘Jlubt Au,nauqu H‘us:,_’
S"ﬁ'{m nOLyY e %% s cu&-‘@md‘t L L T2 -@W/ mal 7z
ot el LY g, with o« dlabe Mapesrin ) tintlagpn-, well

s (g Lm) oned  Gmclntratin e . L dedl row auiber e

L

caledetiin d] L, & srder(e,). Fat, we Aae | o th
b, Eo tesn i %TZ wd . b waliin, e, a0 ket

€=C&~i—c-e
(' A T (%-1)

L}L\Jm—(- "(’: () tﬁﬂ ,Mf/ao!;ed Wl . CHC‘-fc,‘_ rilD.

A’Up/ tufpore B wlan st o by woliinns S &  and & W
Yadin . llon

— I/1) fo W)



}(&a} § tene,
< = Le, (e3/

Ve oo cluwrate & fen Gy ot (62) w et

- W, _ W @ 3 (0
< = L (e—- cz-el> sC k€ = L&+ c, L(}uL )62 . (4-.9)
L—fp«:’u} low we oo (e wafs  as e crperiftan  wnalsirad. Heo
giaayuru;, o T e
r - e | el

= D /u‘-,md/o‘ét
]

= & G
t o= C;,Q”L)% “ C4.5)
Tlhwll ﬂ&d‘-”
~ (i _ —_—
< : Le T (o)
T[W %}ﬁflﬂt pjanfiin. (3?} 2edey) a/y/u:: 7‘“ T e @y n At com m-wf}

Auw Gl vin Ol v Gk didnte 743 ,;,fv/h( ruv YV Coun ke

4

H?[aax & & whenpl oves e welisin | V. Wy Jauﬁ CryicQoreel ( Tiuj
wt aw  sepliely  wdemelins ). e ke  leopc

7

(f"r)y_.: :’frggtééfz (L?é’/); i:@.&ﬁ) 1 (issy )/, E:)', («7)

i z; %

OV AV 2 2% 99 T ;/'Z'(z/cg(fz' —P)zﬁac}

VL’.
and "d‘fm—lfzz/'dzwg. ‘; 7 o wened f«t—o cluce &, é@m ?/A Frle s sz
aﬁnu(/«h.r if
Now  conider e Caw b V‘\ L & b 4 M/ e Kowe CZA,}

L4

;Z T & Owdant Ml V¢ T = x[az"/bz) 5 /f’/“f

4

v i i A



@;

ol ww ey Chat (4‘& Lo e sadufitdl wit T, b seans

Y e é"’"ﬁ A g, )zz/i:/ée'// e fuka. d.’ﬁ‘f’{"aic‘ Epuniteieg

P - > 0 Yl .7 ' _ i
it B */;;; [ | %d“ 2 Q‘ (§/>.h S )/ be = TR (¢.%/
13):)

-f

Sl P = ( (1) L('j Efw‘ (46/ (ét gl & = LWE v 6T + Déj

! - v

[ E‘L—{f—oﬁj houw e nteck /f)u'lpzs-@ e VT 5 andadl bor &

Conbad ] cowie d’.ZPcmL & e wws i Ay ]

P

Examuf(je Y chvfac /Plumm _

: S an o STepi body, will
) LUM : A% 515 r/u(5,;,, 5&8* 91-2 gd-h)i
6[,1. ,({u,.;ub- 24 .

L@wn = @4)Vdwu +fv1’u_ -0
v Lyl - Q'Hs’a. b )‘542} bk, (+-4)

RGO Ow ATy

(L LTI 3,‘ ,
B G

s vu cusilaldy g oo s Zns o (757, mi p G dydolie
/’(?Mf' d7 7) el ane f» Cht A /mt? 77"“3 we s0tf G Loadiahe
m\ﬁ/ o caser T, - TSy awd Y, =V, ¢ 0:42. Mo mrilt oo -

£/ 7]
! . —_—
. e & .
3 Z@ ) ’((l ’) A4 + ’(” ( 9 ) a4 y
G" " j

I A f:i/td",Qu‘”) Nar . o~



)

-/

f e , fve -‘7&4@41?? . .gy

M cvesald  shusr e Lo @.8) ., Aeafzz-f?/ ?;/wzmw/ﬂé ,

~ = 3ice = _ o 5
kk %U‘ / 6-‘104 z/‘ d?' s /-4./1_}
Uheut
- & 4 JL e -
3. k@is’(v C}K'("’:Lyf”) ) (¢..2)

A
B

o= A 52 4 3{/4 @)
‘0‘“ G/ (’f(_}k(” (‘y/ (4. % )

Jondar celostofspns sl ke pafrm fé JJZ)@W‘/';, and % cssrdaps p fpuats.
e ot otyant Al B ﬁ/ﬁfa

/—w"&» a/él/“"‘-k? .

5 e a%n-awmw el

/éfcé%ﬁM) it wondd Q#MW & L af %? ﬁyw

4%/’ e w)  we  Aid a MarZe, wel? Mfﬁl Yoctlud; L y ad

f‘l/lf,t' Y,
W Jvend Luids ) welianins,  wodd AT v -
ré/kf ;/ f ¢ daric s, A;’/M , S /\/J

i Laceadrusirn C;,, . (,7 £ et :{'5/:1,;4 C /- é’f ¢ L YN
(i & a4

5/ e g, PV, « /Jj-u; 4 b e A
) et L wtoan s fee. e
rd

e = @) ' 2
G+ = C.e,
r=f /
g“' = C [‘Je " 2; Lr
e G = Ca € s
S )
o ot & = Le

ha
~

— 0 Z’-v [ r~ L c) N
™ = o -+ C C - l? . A= a 5.
{e ~= ~ d ¢£" =2 +r§ c/' ‘f‘ 6//
MLdges, /

}%cbt’tf—(b—“&& @n({), PN Z, o é&//‘&‘wﬂ'\_ Mower w, Lo A€ /4/:.0{’

MP‘W Tgpon é{a/‘ C. s 64V 3w A A Y A’ S SRy 4



p}’ 6"2 n (;‘\)
a ’Julfﬁ 7}&’&464{9 allivagy, / P ﬁm/.{(:fa«eww maléral UAere

o pdid;  all e rved!  kdnd) 02 e élr?zu'c/—‘( ‘ 44% /fdﬁwéz Z Her,
;{ i mym&k w x«"J()?n?f:c , wedk z&i?lyfc //l.ﬂﬂ"g 7w ;h‘v—tu. ly (f-”.}-é
. (% ~ (i) o . )
&)0% A »e/'/bwt’ g L dud [- éﬁ L, g»{// (2/(,“.1 f,._v 6": / /}

-—

J G"’“ = 3” — .5-:/ - S
! 173 ~ “s y 2/‘"3‘7 )
Wl
rap— M -
K o« 9, e tf Lo -
. e 54 3k "‘) SK gy /; »
| - @ v , (‘71)
| SO S S A + 3(E ez )
‘ /' > Je &k""flt)

E’dpm/‘iw—:r (5.2_) My be 5%ed iA'/

; /w(/ <eiateat” ethiats f B ool A Tu  the abrece 7

(o

k’,/_“) & gaTe e n - calted

a %mﬁﬁtl K ’ and’ ,/"('Y wvzedy /fmy’é /.é d/-ﬁé«/f .

V[z:’ Pod /);fZﬁc?u/a(/ AL, ?M.t({y z{asq’

/ wib e aufa'wﬂa]ﬁc 7 a!/%;u:/}
'4%{‘ %L 77‘&'!1-1;1/‘ %Ulyfu/- Aﬂi"( ILZ[ /);541./4/1'{‘&: . #;( %’V? C'ﬂﬂ’) e Z‘“’y J‘/A

Conider €y dianit D el L

) A&y ¢ , ar S tendvaSlelg O, .

501( “Terin )//uj" MMI%%&_ é" 'ﬁij ;{/A'fk ) aAL

; eyl pef
) @ - - 7
; P ’t/,\ + A Z',,. = e, (5 2/
' - ) I
o T = (f’( v A) € } (5.4 )

'.1 Whert P (L'“-L_)" wd P (s5)

A . = —..{.... J‘ . 3(42-‘- 2 . i |
4\/” ‘ ) 4 "u 2 FT‘—A—v {I 3 -rf o2 ‘F“_‘T ‘jq_é
A} (e G244 [ (56

A E.



(9

5: Nﬂ‘g J'(ﬁ(«;&d £—' e

Lo dhetd wne donee a cerviatrinet /“’“'—5?'4'/ At & Noshew o Shlrikvnce.
/
J. Meed. /A,ja Su,, 102 . e w-capifulete e mbepral Logiinif i G. o

LT = AT +e°, G
Quwd  uele  gfas
E = AT
wo U i (g wontsl & Jrociesd {7 z, &/ et drectoiy

{A;/(afﬂ-mw werd g vaid, It & €Ay & koo Ehar A 5 /J{#—-ac?b-&«{'

I 4
e Ko

/ 7Y
/?lz th @J‘%/ ,/ "’j'“u_:) »

¢ Y

= - — “ (}) .
LV/ Z";:'l k‘; a ) 'é_f 6::-’-24114/ Dol a(‘/ o o
(Y e 7
ﬂ"ff /LVW - Adu a‘/{] ,
2 AT) - S, e
A7) y]k%‘ Aﬁu “odl »/“Z(/M U, . ' < (¢ A?) (6.1)
Hs

b ey g g L G e ade fuse [
el /.A;’ ; M;mm.{’ﬁzt‘a/?’//y/ 4?’“’" @)7/ v ﬂl/% 4{%/4'7&# and

5( (L’,f'{‘) '—(L:/i?)—.?éd”)/ =0 (<.2)

vl mike Mﬂ’/} & dlu ' w %(, actload /‘/ZM‘}“’*/ R, y

(z;;"r) ~—(Z,¢?) -*2(?-39 --@ ) - /7 4y,

//lo'.ln”—/ -..)u s I

Vack

2



&M’ Ld U.D = s“o & oA °
it “f w o 7%, aw Gt T
M‘G Z U = &, el e -
A yu b4 Y ’ U’f =

}/&LC('/

l 2 [ N
5 ”65*")’ fﬁ; “ ny ds ﬁ/"f'ufﬂ‘ﬂ.
: % ¢ ¢
1 3%
Bor u, < af o NV ond w0 w2t thas

(?,f'f‘)-@,ﬂ?)~265a”)= 26 -E) , (63,
WVl " E - i[a,:.%j amd  E =2l

i
t

Nect; :,/ bt fmf P/ A @1)} bt z2ce s

(2:1/)?;) £ 0 B(” et T -
?_Ljﬁ"/ ‘{ é;,p?:) 2 © f»’ ol T, | iT. ¢ F u /milec [Ohud-;
B St
dprnitc DY LoL® o poifi[dfute  af tasd prot

we b

"
@,M"} ~é;.4?9 > 0
Gnd  onv veiafuned  priigle €2) 5 aclutl @ sminiman priaple.
2(6-E) < é,ﬂr)-@,n)-2ée“) ) for e T (69
e com ol o laty Y UL’ o oepalil] e at sk prit,
Hip @P't”) —G/#?’) <o and

2 6) 2 @rr)-47) 2fel) o oaw T (65

]

R N e e e et
OWGC&L& J '{1 M“H 0%&—..2{1./' A?




(/9

To /m—u ¢ o gl (55 ) b wflidlace, o ‘44} & 7 , & rhe /h’la‘t«?a/ e
y = 7 "fG < == I 7 , ,[-/ Lot (,ﬁﬁu;(. € - A /{"/ D éAn P Al

&5 = LDV?.’T'T

p) e = NO O—“_._p ) A/'- f{.“i e - Z(_:) 2 P /'76"/ J“L’c’at#&f’

Covoawy peleiadio. wil  pecppact, Mo Giveesd” ne [ - rilecd

5Z ML M\t{hw?-&cz 2y /WZCE-:: .

Crhe) ~0,09), see @ (oo

& U/d T Ann of AL¥. (ﬁq),”(ﬂ.thq,‘-f; v ‘rxfbvi\{lu‘e&-y e }’V :

!
.€¢L.Lc’/

@& r7)-tar) - (L7, C-t)tp) 6, 4)) ~ e,
b (L)L - (- )L, - ;,) NCTAYESE

Alo, L-L)l, o 1em,-T - L (r, - 1)

W)L = )
loawr
Cre)-Gatye (g, A0y - (g, 9)+6,49) - E0ue)
) (7/@7»"1)’9) - é’)f”/, =) ¢ o
o (- i‘?)_"‘ z Mﬁazfud??&/‘uﬁlyf , WA egpaaliar & @’Q)
wgatice ] dpwrte. |



(3>
Mo & ,szCo,,/ e f}ﬁ':-\(.z-}{é',.

i '/p waltafle fg’gm 6" I ?')) GAD  LUiJ et thny e (444419;!7 A€
s
. )
7 ﬂmaﬁwwﬂw o e Danse  Had

/
vfj [ K Pj 7 da
| ,
o mdefneltnl Y Lo cdetae d] y // /M;’dle" wg, Ar V' F
Aving CovtLives Lﬂg»? (M"ﬁwﬂ’ M'L# a ﬁzu/ icredinedianl ol aerun A,

. Z’» [7{"“ Wf) e gl fhmd 7 V7' h altued & sy s s

V} ;z&/ /M«ZZ{’ &u/ﬁwd/aiu,% Z%Q /j@m//[):/g oy | !“"u-...c.ﬂm,\_? .
d‘m‘ﬁcz.d, 2l , ,
L pa) - E(4) s ECY )

e peefafiim valive  ben d{ fah e af” Wwu  clibsin
| fll)n\/i X ol alpalid oo adll //w reatli2al i ? A a%/w;»/e
)

'd"miﬁ;‘é . & e duaft é’ A ?‘)/ o wole m1f e
/Mhﬂd e~ N m H %fiﬂ%. ény Jf Ar @”ﬁff )¢Jm/mf

- / ; Aok p Pin c’l PR
"": % m iu’)“‘«-dat«? [a»?,(% Wl I/M“A‘M & ? M&f "'()

i = _

wild Wt codmtr K Gl wmers  vafi T/L é AT), m , %aml_
. tﬁay’i,ﬂ’/?;\d, % ,l/)/;v?t:/i'df 44»3!’4%(7

. 1540 < EBAY) = E{nefy, W)(z)j 2y
e/ cz’wﬁh&? Ha *%/‘tﬂz{ e DV

/(”?) 5{ ]-{%‘L T(x/[?’(x/vffz)aa/ - Q@})/

o L@ar) -t [ 2wl Efewfy607 ) a (éa;/jﬁ 3,



—23

I[»{» u»kf/)anc/ m [ . 7/ ’Aﬂ-a cra o/ 4&11‘]4({&47‘) and /v Je
@,‘/’pff,g,ﬁo{ W tht peaxt ;7 M}/Mﬁ/i«o}/aj’ wiheon o sz Py 4 ( F.eof,

g?]/t . 6(7/ chav  be w‘;‘_ﬁﬁ‘ «47 Mal.td//'ri.uejé ‘% my‘mj %{f f[?‘“ ::'):/0/
7e ‘é/u#

ol N_( o 20, fy Y /nt i — -

! (z47) g] s 2 RTRA c)_rﬁ.TM)/Jgep;,/ s

v 3 2 ,

Z.)e %w7 Fbotnse Zuﬂ,{& C»/tlfl/ b{f tﬂl'u,tf{ ‘-;ﬁ// C;&é’!ﬁf iéz..vcﬁ;«;,
bebancs die I X 1‘ 7‘/ é!»cre [ x ~ x/ and o AZ/Q JA—..}ffuZ(’ 4@5/
woudod  be il of zf V=3 @ A G  drere ”ﬁwﬂe’ é‘f 2.
s /-h~ l{'Q‘ w‘d, a:/-w'“" VQWJ“\ 4 C ‘ '/ . [ Ze w./ ‘:/7"38/ Gaeceres Mé,

’lcoa.uw-e' Whia  x~¥ i lage  H epettfin. balice (65) Lowis &

?«f4'0¢ Sf t;‘(_«/‘l%} f ﬁm]’&{} g Ll et olitnddl K J);/;-en i&/ o
vaiiown et et aw l«f'cxﬁ\a, q’/ﬁ,f/?af; i Zlene  is tm Heind  Kere ! ]

/»M'LG(/ fw% e Fan

2(15 E) ((1/ )
//Cm(’ “57(’()1;3@) Z, 2, )/zh *(‘*’]

T 270 e .
yoF (¢.9)
» o 1 .

f*{/Z Cne g jé’/fvt/d/ﬁ 4;:;/“,,% 7ﬂ"’ Z é 1"//;.,’6’7&% "o /b"/ié&(/ﬁ/ /7‘7’?’
‘ﬁr* ) Tle Jumglest it o K V774



()e Zau.( , %,W) @

Ty 0 EG) < Z ) Céns

y
gl
Z{P ?{T (G "} ™~
"9“ /:’ (.‘L) TI.C (2"} } = 2 C‘f "'\-L- / fza P( V4 |
I J Al = .

g ik (én)
‘ Ulm C L , . e .
: P %(N iwmggi;/ﬂii‘z»ay ‘5{{5 » & phase [é"CP =7 )7 o

A Yt ghe™ by )

Fonsr~5,%,) = 25 20 /) |
(U 2;{ Y Che Ap— )Z L_. ol f:}é, ;r) -, c_y] ((:Q/b
/

K
:‘ e the  fuw- /zulwl oedalin, Yﬁw. Liin. /:3 (1, 74 ,\7,@“,;,1;, 24
by s phase £ will K ot <t il phaze s
widl éfmmu{ ot x At e /76’/‘"@/"‘#" (fz-x"] --Ma) 2

; /,7&{;‘.:4 i r anol alf s L«‘W b~ Aitetnud -{—;t&?’&M‘&ﬁ-'{j /)] 524{4" ’
4 ACE AT N YA ey

4

"'Gfu;a,&l,, 74, At kel ,ﬁwﬁawﬁ// 4, /{%a%ré apm %, z! wty
é/md/ @~z’). 7&%} e Jefann.

PU‘) try (r}
g 2 T
v (<)

b am_

’ f[ 2z Tg"rhiﬂ./c"‘ae(""j[fs("“” o4

Fbey [zt @

y o 1&«&;%&/;‘/7 (5 fy_/ %d/«b fom,,{;,/ G dvva e LH ,/m/’w73,z,/

~ A Pt eoaduas/ed. F paticdad, 2060 seawele. Adsid rilo



difacntt Hoski avdt S ' o
y %, Thin and SAfrifrpy. , S PVecl /i 4/0) I/l ) vIr6y
_ /

“t (51 /- Cedty {"ﬂ{ ) 2911_, ; o )
e ol i [6) o g

VAN A ()

¢ L - >
( lL b wF M',(mfa:f? 6 AT Yy

(é'. /.5-/

| Mu(d_Mi’? -é"év’ff‘.. - % ) [3;&;»_ P, 2
Coneladivs. e itia, bt ke anioigpe )

06 i st '
46{64%_‘ Yo g )gm /{dt/’un # ) %z/ / ?a;‘ = &fx«f/f Y e

c)-\-\,cﬂ ‘?( - - - E
/‘J _/U/ KAl J

jé}”ﬂd{(pw}’t"w{z‘/dz’ = A

gt bt 5 1] <

Wit

A SR S (1!
i . J ;J' Z( (L(§)>—{k A

4T

h=

/ nire, ; )
#ru‘ nn II“'V"L wlor y LJ/L'U.»\ T O

quiw("‘)‘fr’ = A

tihi
17 ¢ o J

[ -

a <p'l <b

Qﬁvy,- ald n,)L , b _/7\1%{,57%/ gév Ry JA«»»C e }ﬁl’/)j

Ve /uz'»--»(

f G, :_(7");{('1’1 oy !

)

‘1

Ar’..m 'F(C’) 4



R N

.

@

ﬂa‘nu? (é.)t.) + M, ’“}pf"‘f P @af) nay cres

(e

(

}(a“‘.l;, ,
/. ©)

o

<

)

ﬁ""’“‘/ W‘? W

by v
2 (W, -v)

(<)

@-' wy o )
e Pt T Y
v s M I
r) N8

i 2z R

™~ -

Ayt (c'«r s C,_CS> T Hi‘j})]

2 % cr’z’i*’glj" (6.17)
= Cf Zf "™ =< ]
= 0 y s (Cosy
az EQ/VJ And ‘W‘ K E/V /a« /wuuwé)
A0
g C, t1'd "M [ AJM]
B 5_ ¢, c, ?51‘-1?;5)/{]“ 2 zcr,..,("/ ° (GIf/

71:2, ,ji/-/)id/ 43 f/-f/ Wiy apu) be Ciloegiized %‘ Mf‘n%ﬂ‘ . ,(.;n

{6_

ot

()

o

’Kﬁ') rﬂf)’”‘ gzca gt o " 8?‘] =0© (6.coj-
A/ (6 20/ ) 9:!4/{//1;31/; Lle vight sde y ({ﬁ/ Noliccts £ /Mt
20 - > -~ T ,..,-(rl © |
( ¢ h’) ) P G LU ea‘d,) (6' )4/
" Bnd 7 ¢ "i/.“.” ‘A rant K L. ([ a. )l A /. SR



s
- A {r: . A
% €. L1'3_ z T E)

Uhent meatﬁ,
AR EE AN G RN B () RS € )
Jmlmra/umé A/ g A fm ctin 4 ([ ﬁﬂ , b/,m (ot ))
?4;\?1 JZ& Hfi,é'f-»‘M b weids ; he "&wfawm watenial’ w  ClbEes.
% é/i”'”w L-L° “ f”’*//w«ﬁ 3% Mga/ul..e > Ctind »4&7% e, b oo
ik indh nilopic  phases, o bet (hces o Ko Plac o it &)
/p." 2 flad o (T O»') . e Aewnds wiit fy;-r /.,.»,,{Mg‘(j bole g
Mo/az//bm/ /U Karh, awd Ik , el wawé';.-..«/ 4/ LT z;/c;(}uz
(T ﬁoc/[ . }%1 S0t , /ffé“) b Ha ftm- i-.u e . Mo vimifimed

f”"‘"‘iﬁ(‘ (é ’(f) z\I".i w} A&u J)ﬁ’zf@ I:ffw / Al!\v'é‘.-:.ftrh, avd 4 ‘2'/’4{"’ i
é\' e gt b wadiaii

—_

ba zé ow o Wb DV-J7 p}ﬁfwzzr{ Ur) e be ﬁ?ﬁ#h/ﬁ«’( £
Ehpnc. bl } omel  niffioa shald A wakt v e ed ‘7
Do i wni 2<les (Papin St Shite | 1572). Moy applbeat Zém el
f Cilvibif o t)é/»? 4 e,  palriates ? Dol (g/ e 5
Dk Al Wb K il Varvattined /ma'?yw, [f 2)/ §8/ar i A
Dyt wi/5l ?, n-;fvcivf el Fo 2/ tonctlney (5 ), /uui-f.;

/Jr”"guﬁ'} é_/ b Hot One ko dbe wif 2- /u.«lJ Eng s, / PR
%Ue ) f kmndf Aﬁv: V‘eﬁj r“ﬂ{fdu/j lg‘"‘ﬂ ‘;‘M&ty_ %k ‘-d(/‘ago,péﬁ 42;/
Lonk d] Do, ~Zctle [ wiT 24 /n/ti J\u{’)

-—Tf ’JAQ‘M J /"'d‘“fﬂ , A’ 4:./-4‘:4:./.‘,41,;)// %&' y /4 %fa-wé R &



F

1 i

[ o, .«-mm:% b tecnfc ) Yré et 7 'c’f/auwﬁ{? mt lidl | din
. y At
) /éﬁ ”N///~ C'»Lu;,/:w Wi kay flér(/ [? S") . 7‘2/, 3 4;’5;:. ed-Cof jéy

ATl Z:&LW;J ' /’L«’l ulv"-l ) f réds<d Iliitiwend o{é,

v M :)j-‘U Hifediii [ fou K. $or ff‘?)‘)} ‘3 e

4‘7 A /;"fé Lo g{} 74, Ao co .

C

L%
s

a Mg a/?, A‘L‘aifd";

I, /’.'\u;(.",au o V{:f



