/ () Vpon ﬁm,% Scéoiaé&(y debcts | dfoms (—m) mve  wh of e omml plam
Brovy vy, (owt of He mionr F f the Ju%uz o a chystal)
Theehie Hae we des  pmper o thoms  casishrg e Cpstaf o It

b Ol bowes D dow Opm Schillhy defik.

| g(z;)’,' siply, Ve (v ") wd Vet (FT) s et
; | y fcéoifé;z, par, rachn s
2 Ve 2 Ve

(9 (D Eres hles. ~ A Mix s (penl debamt) ste, Usialy S (mm-mellnd
is by homber of clectmns  compaed 7 M (/V&Fafr) r’["‘”ﬁ“’ o

i Hee ae pssry (fess)  elechws  compued “f?’ postive C’W& ”“{‘ ""@ ”“64% ’W'c_« .
L Thbe, it as (an ke Haok as)  exess hdes
|

STl W, e o feshed b Ti g

- @ oxyen vy ¢V,

O Mb-sike I wd Se T
A L Sl S T! o g CT

@ O I o
| @ ey Subsbie Tt W“ R -
0 T T Mhpt




2. () Ve dhects Fww Tt
Yeor = 2ve/ + 20X + V%' (0
oo ot gkt forumed Ao ’W@,.uw._,,,,_.
i @ 2Vt gy ()
5 %%»6"—% 20" 2 2, 10, 4+ 4 Bea
Combm;»‘-’q_ B m. " I
Yaps 2 2Ye ¢ 30X ¢ 3V 4 oly) + 4wy .
gabsher  chuge  necmbly

2 Crygen Vemigg

-

W G Y (T

P T _ _ L P %6
oW -Tss = ag > oh =-RTAK e =/ .
{> k = KPO'L f Va Jm[%}—g/ ]—4——4 o [5)

v T - (Do)(] (%P&XJ#' »

'MS“ W Y"‘%"g 0{9 -2 - ”“5/' A?, .éﬂ/alll(af M (,}‘wyo

> 003 4 0 d v (10-8) (-2 "‘)’. o
R= 83F Tl
: 2 e, = ~for .

( 0 Y [ap), (g” [,,,)ﬁt _ T ._9’3/%_/_3 W/”,'@"K.
R
1y w20/
O MQ \/ o _ | ““-':CW’N«O

19% 0 g

l

vy o ol 7




._q, @ % nd TJ(;’ park,

- St B LT;T-:" + (9" Z Lo, ‘V F ;T}T‘,’ — (1)

@ O,ff’ M T'r /"”’“-‘
ﬂw o -

*r,T><~ £ ,Lol 2. 03" 4 Tiy o el thye, [ chogee “nextaprdd )

5 2(;7)( + —LOLU) O;s + QTI,{;..
M__VW )

[2)

® V" ed T g
,,‘*T‘T(.,K 2 4T

Pl +4Tg v 00 2 4T  + 20
b e fao b R
2.V w2V, o we wdd o bk ades

% o

2 Vg™ g2y, v #Ti o Pouln) @ Ve &« 4T 4 20y
| Vo S I Al 420
O e e e e e e e e e

@r‘;q”""{ T I’“"" o, o
- : . 1774
, r3>< + (2w,  teTL Ve

. B e ST 3 - 'R'. G e e { . W R A .
5 T+ 20% 2 T+ 4Ty f.Vn”’ + 2V + o0alg)

P OSTX + 20) o TiU o+ 4T;7;’ + VT. + lVa £ 0> (9.
e - . _

We Me —&M /K’y@ ozwa,lﬂv.s

QTtr: < T _*Trr o @

Cmll @ VM o+ Y, ' .w.‘[ﬁ)' :




b)) K° = [p0” (w1067
' e O = [UI J(T:T; Jl o
[/wz]‘/z ,

T M ,..ff.?fj_f_V°

fWﬁ £ﬁﬂU%ﬁﬂWﬂNﬂ_O@1   ”M

K9 = (ol gl o
'S I A S
] T'T ~ Hrl ;

o (B 1w waw]

| o |

o |
I

ey , |
- .«MOoJ_ | _ ‘

A ST 6 R IOV (T

m @ ks k0= o]k (Tt
F LT ] ~ [poo]) %

'7!1@7 (Tr:'ﬂ[lnj:r?"; o
<ef7,_ [T~ (pon]? 2 (7] ~ [por 1%

§m<®; 01 1015 g~ K2 G~ (g2




g |
- ele s

—t— — _—

-
e
L

O (1= 4 (TI_ITU |
@ I e Yl
e Mt Al

@ #[o ) (TH ]
4V, Hln]




() Vsm dwh low |,
4 3

> Wy =

{ D= ka”. v eacf[

v e ol K

). Ay, A e
Vo [ure. B &u@w of

F’l - )
.f}lnog (Aﬁ/lﬂ C“)

Thohe, o gou fou

/ R v«;.au/q;';'l,

%D/JP = ‘),0/,,(1) Gy) 9@461/%’ ”:"‘7‘4 ebsted | o

Yoo ...

Since. We q[fga{y fenon ,)—.‘F, a[ar& "’%)Ww) '7‘51’(1471 fle @Zmﬁh

I
dttwsmn cootboet e hydrudic  preowe. (oFlp ),)
Fomatn voluwe, ey

FCC ”.fbuc%ﬂc ‘md Lo, Na e Bce ,jﬁufm‘.’
FC& s, ' ' ' . |

d’ !

~fess

[1”?5 M J‘fﬂl% f/v [};v(,@ pmu/k:{. E JD[TJ j’»c(,,ll Mj’b{)

'd““ ot fmp/m ar ety as - fe (G pe), o ' -
‘ Mﬁe/ Vi .{ . Al = lager  Ahm L/ /W ey - hosdgr e

| Jelf - éf#m.

(c) Sm K Stz of

R B R R R

‘ So fhaf e Aredd frove > porc urdhfa| oo, . Jo fﬁ_g{j‘{mui{ll

1 meas ded Vb[pm(.fm

- Day ﬁ’r’mqﬂ wms B g0 fhrdh (w90 afems



‘ Aq
E 0 = (- 22

() 7 will devesse — Warhels, pliswe decreves ad Vocng Fowms.

——

L Theewe e appreoches | R

B R

%i——u— = cx!a,.(."__]?_&fﬁiy_‘i.)- o be e,

o it S o
o N a TR fe5Y sh
$ D o ) el )
S br A‘*f e m A By | M ;,ff_ﬁé_ﬁ_a |

""J /)6*\/‘)6" : . 6KF ( ——..._‘_._,fe)qr A\/) % ‘Zf M/é fm feﬁt- » VﬂCmCy ‘Nie m"% ‘

‘b“ . decteases.

M w”iL N&d o kmuv hW MM}\ Q?‘.s“" - fe@}, AV s
S fem_cputron Dt Fome, .e“{’f( ___“m ”V) Affeots #c
 Veacary  srle Bk .kBT -

% V”;"""M- ',p/frce He- rfrﬁt(eu‘lswofc,’,' J’yy’(nce Cenargy ex;p{-g ,
. F = e (2wpr) (kg cnivmdeaced -
e D plesve  Pest TS,

loe = F/(aer) = ~2Y/R

My mis < quatnr 9

Ly = - (_m/,e)w)‘: ( ﬁyw(m/ﬂw)*
.?‘v»,@r( g sl

L ~{ BA = wk dwe  whec  OA = 4‘7‘ (_"-FAI") %rf ~ 2 AT kO |
OV = 4t sk s M sA = 2/z > ’EA @b — fape a5 abere.



ey J‘h'f’ oalg_ Ne. {)fme’

hﬂ /O fr, H éulg/e CfZ‘{ombeTM .
A ey slr/a e,

=>
rekegss e >

withn

fo overcewe H4he obstecle

whete b

moves fw-penclm_r(ql» o Jlde p lwe (<l pane )

(8. Yes, Hs % Jeouse  at hgh dmpaatue. moke  pueawes  and

y‘w!v!lr!"ﬁ/i?,j' 2re
fowed 0o et W easrr 4o Bern Clmb

, Q)

H[ﬁ) For  scrws J‘s/ocwms,m wlike edge dslocatins # cm /r\clf’ﬁ M g
plie Mot tondam, W  buge's [}c@-ﬁk fo  thet o x pere flexdle af
olerCome Obstades Ly Just glide.,

2.
(e) ke i, (oo T]
B D elockwive  bugasr  cpual |

P
- Wkﬁ Buger .c;?,kc‘u;.e_ e

P> > B plespf

| I \\ =

: o od e buges vectw e 6 PB

I ¢ o Lo u!'kc{w,\:“%(f}}f coavertivn )

® Mol Hot i ovder 4o forwm  ledre) dxlecaton  yeu  heed Vecovies of
I gatle Chrged atuns eloswhae P AN exenie  pegaie  Chmged
| W atoms  grownd U omide)  islocatm regTon,  Thaelve | i Bl g,
theee  alro  emycte  excetie poiitely  Chaged adems  whizh  pmubs »
| | Claye newtra Ay

£ We  nieve  cChayed abms

P S S S S SO




f)/ Foeus  on fetrahedn  ABCR
N oAk X called

Thompsw's e rahedion.

B;’z',@;;( ,‘%QLT!@]

i
ﬂ(m) She. we ek [sokmy cfun  plue €l I[.)f whith ::r,/)]mt CaBp’

a we e diew  plee AP0 ( plee (111))

AP e by B = A1t Th

SN o = 2 A BAR) = (BB

/ .Y \ = %‘([7!0:1 + [T o [J)%
qé //\\ =§*—E§HJ -

s =9y T

A ) = ;%{Eo (714 (T 1 0l)g

. —
|
NEy
-t
[ 8]
-1
i




3 - (L) ve htw-&

CT o] = ‘L_f'rl}"—‘ %(E‘E_”Jf-ETLrj)

bnegy L LHs &< IBy> = 42 = Le>

berg b RHs o (RICNB I =, 57 (6 +6) = Fat

Smee  da> > fa* > ELR) > E(L.ed B)

S Spliteg  rechtn Y epeigetbaly- foyereble .

~(¢) Previeoly | Lhesfic dspreatms)  dhe [fayers ake

,,‘.f /4 ){5 C A B C. A/bc ror (/S'-fackcé /)m"o:.-f)’-@[[{,’l.) .

U e

A B C A B C ABt.- Hwe exsls o stackeing e [ CACA llages)

iV g _
A plc A C AlBo-- dic 10 Dperbotrn  cused by e
\ eind

portal  dbs[og abmns, Ly + g

T our case B layer ts rqo[aa.d\ by  C lager due o L] = b+ bz JV\SWFC‘ZHIWI

So ot A B C A pc > ABGAC//?}F’C

\) _)\{qdqhg ~fouft ot

Ths 7s  a 2p)  deleet . ( occor withn rloes .

Mo 2 A6 = Ysgp o A (9or s Stackny ot eremy — et pmperty.) |

Thehic, m e |, A (or dotn) tbiwess fuo g B’

dslocatms  obedu- {;L mukdvfs.  Poe m& i) L |
Sit gh by — AP > Y (e sesd) //@/ /
NG pedan dg D ’I/////T - e // //

I I 2 T TN



i3]

01 (a) Ut cells -

£

‘ M » }<-) C o pest By bagers  veetvr s
EE M S{ drwn  ac (b, o
] K W

.;)::. Gf‘[?"]oj

|
l .
1 S B T Ny ’ ‘ : \ —y
— 0. O A {clesest atowm) L
. N }

:@—‘-(4 s~ dos A )

P - @- . ' as 1oay a8 T opa- (]( {D 'pfqﬁ.&

@"“E}ij“”%f\) i Li eo0d & de mit \reely
O ,

M (ep)
(."w/““\ | | |
—  TAT r coquenfr,

FEZS VST




R D

O

oo

N .
[ [/
%
i e
B _ :
AU(Feo) My Hep) N g
\
I‘)":\%Q-AE!JO.] z: “[}-zo] . \‘ o (- _ﬁjoat%Cm alrw
: \ - o
Plre ABC 75 one exommple. . Plme DEFG s sre expmpe | B afi1ep]
i (170 ik, €17 ) | e (omi
1
(ﬁhk? 3 adms moa ploe) (Mole) 4 atoms M a[)l'm);
Fole) Pr AR ve hwe 4 sty plwes O T ) € )T ) (P (VT D
Whih cach ks 3 Lugale yeodors > 12 glip syrhom D
(ve wii b bows “hshret” g tht-  Hrese  plmes Bvm 4 fehahedion )
Mack, Hore are . S ﬂ’re[e/feoda*' Shrp  systems ('FCCLM)
(e S Rt ! i :
A Mg , 3 sy plorer, €1, i we ol consiler @°)) ploe ,r(y;fw;;
eren o 3 skp plmes  ceptam. Busal (oo )  puspakic, md . privmdal,
we enly care (O o) ) plie M 3 cale, Then, [) e=1, Ler o] con huppn
pete thot dre L1 )o]  con happen ket i vs  epumglt 4 LU oo J ot Tdl(ed
Thowtoe,  enly F’a ,MWQ sirp rystoms ( #ep. M4.)
® -
You con alse sy fim (o |)  plwe,

[Loed [ot0]) [he @] Bhwr 3 |idepedet

~e /Lfg Ceacks

AL CVU/HLle;' (sals) )




5‘ [a) Thae @e moe ‘e )wl—t” atorns . below He halt plme eompd fo o

be canse, TS whee B i MW &< 270

Thes, tm(p) <o ot m<peaxr > epf— LT >
!

[ iy
L4

RN at  below [tt{gczzr)

Also , ab redion  above, thee o Kess| Slufe abmg  ompud o Ce

beawe o<® < > smi(®) do D Wf‘ﬁéﬁ*)<'
(N 4

7

e €< Co & abeve (D<(9‘¢zr)

U’) ¢/ co T maXimized  when g = >T/a Jo Het~  m(B) = ~) '(E"’{O“"’>

» Cle, = expf A )

(FET7

pu L 1oy o (pErONesim) (a3

o & ¢ 28 i Ad
P "—-

~f fel.— |,0) (:9,3 n/vm)s

J T (=2

it

3—% (-él-’:lé)~(o,{) . (4—0; [v?. f’a} (0,3.[0"9 m)*‘}. Culg n,v»‘).

X

Thre s OaFs o€ T

il

2.1281 .17 T . (0.3 nm)

Lty X
Thes, /. = exp 2, )28 . I T (0.3 nm) -

4. 47

T mme ) (73808 T2 37y (Fos €Y 7.

o G fimes enhmemerts




{u /4) Téwc ate  Tue q,,p,)frewefv:g

L ‘.

() As B s amatt, P = Yo s vey loge. Ths, dislocabmns are

‘/‘3?7 ’Jﬁﬂ" WV"" » 'ﬁ"”f, ‘ eﬂcﬁi . o dher, )/z"/i‘-‘!," Fe. dnsle aﬁbﬂj o ‘ﬂ";"'f_

Mfeinet-  each ve—«%e}‘. Thns dhe ’(A«cr‘j;z.‘ [ffﬁ-nl') doe s r.;a{-" /«mue,

Correleton e, -  EhH -~ (len,y#; of  drslecatma )L _

Hebe ye word oo fpow  bowdan  erergy.  per omt _grea.

S eem (P) 0 (= Gew of wsleetn N o ot ppel)
7P - ;

Qangth . Sapth

' ' 3B
2 L e p = bp

Sihe L rs Constont as 9 i):)ctegyas as o e Verdy  Somafl

[ S

. //—& Law;d'cug encigy ’pgb vard  piea, alsewwo_r < . EL.-MJ_» A ‘/{9

(2)  withewt  rplemelr, between  dxlocatms, A = 4 — T A4S Cemeh, empratef]

AN dees  qot Chwge  mmch o © LE Sl | ik, Jge ersts Pnpesfectivns

hot _elontes He enmtrpy A asolid. D O mclewes,

Thacthie., Ll dectenses g O Mgyewes whih can ko pdepproted- as

et&m ot~ La«mfa# energy = Ebenst Ao<a6 yﬁ- N

(h) T Elemgt op hall spae  ac  I¥lotafren  Iime  e<perivpies
I Do Compression,.  ahewens fhe other ha_t«ﬁ plove  goes +L,m9’4
‘L TS When Ao diclscatiins  get  poer  as R
N— He Jete smaller  fle  comprecrin _resin. (3) 20
} ' tasile  yegrva (B getc  afoser ond  coneedls
i l @ J"h(«ff' cach ofhen  Thwhic, whe, +wo &»‘s&&fzw

4G , gt closer (R destise), P qepgy Chovadey <neny) <qlesses

)f | S As R op E(ebe) = z-ﬁ%:)/&(ﬂ/b) dlecteases . _energy decredlies,

5o b i g les Lets  expersive




() Thrs s becanse oLMvrflpau: tilicon Hfobms  petuerk  wih $pec b bond 'a'ng.

However, we Camel  represet fhese  Specific bond myles when we 4se

dense  randerm  pucked medel (

Cb) G’(") = j-'(’N//P‘ > fw vInber C{eﬂfl\ﬁ ton be o btared

(Imese # dongity n o o)

)y () Mo, i wil have  almest

no c‘mg&

() Ye, o witl be broeder (Proere of (ong page orde)

In oyshlne ghucnes  atoms are el stmtved  ood /vem:l-c,’%m hard 4o

move, ovud fexperd, B On e offr b,  amorphes Shudues abe disordeted o tht

disorder  atledS [on9er ronge  glom more = Secnd rewert peak Ao be bheadch

Han  vhe  prt pearerf Wlf‘-k.

(d) Aveege coordmetm pumber  (H# <& rexghberny adoms),

(e) OXsen abms conshom He ogle Amly  af GOy

De talls L Sia / 4  Si-0  bed sheich Conchwrts
/4

N .
O % k S te myle bend  &hofpints

S‘/DP’ §i\ (& tal, 5 mdepadet)

|
S G Tebl At fudin = 9 (3 per atem)

LO\‘\\\ &"\ O ) Tkl # of cosharis =9

P T VR
hetal eqslae [ Quatr)

s

Fr L0y, itre pell costmmed. fo # ¢ St o ‘diwrge bood mgles  whee

'ﬁ}‘ 575‘4 H s extiph e (;Mo\]e Lam# a-bq/(,s C-lc{ml.edm/!)

> Spieadk M dchahedrals Tve  ghol Han G0




(#) Wasren seoys Crystalline  hypothesic  Jeads 10 2 vey small Size  coystallre

parfcles | ad  cmee Hoe ae o _tomall ongle scatamy — glass  sheald be

condmosus medvam  withort  dxspiele  purkdes. Howewer, s mems . esly

f¢r+radlg He mofeitl s fom ot curshbalie ad hee |

froter ergoment wqurt  Ho  Cpshalve hypotheca m pat Vot sita has

lage peale Wil whueas  cysholalile  has  prrrover  wiRléh. whith  vmplits fhot-

rﬂ"#ﬂt Lize shoul) be extrmely  smalf  ad qpp»xmfct(y Ce/mLm‘(", wln,\cl‘

X— oy malysis  Soys (pows) Het He maivr padt-  of He motas| Comof

be A M crtebedik  fovm

Cb) Thv ® becmare M ])?aﬂr, 4 mleate dees nof hale permaen. nerghbors,

She all He mlecdes pose orowd , fey  will Conrtmely. A Lw refghbors

apprrimfely » omtack  (net  exadt alvays)  So thit e dip dsec b cope down

all He was fo2en fr  omatmec l?;uﬂ:( (gl pa K Wafer )

(¢) Aceordy to Yevmy oulyos | M N has a thocke, 4 Ne exrsime of it

(W/MS atomy e dosely packed Shnilap o solds > Dapee  Rapdarn /"Zéé()ﬂ“

CJ) 0"H Im(y/'i\ Y pm = 0,957,4

O -0 L Lad 2176;

‘¢
-7

© —H  Lend will  yield ﬁ?&‘f'/ reare st nefy/.lwr ﬁe¢[< Hound (/A’o)_

(&) opygen atme arc lwger the te hydvier atoms So dhey Scatbe X—raps more.

| Thesetie, fe Scatering cllget Cawed by H~0 (hgdugers) will Je reglected

| Conpued Fo hat by oxsger oms  ( TWsic comeckd to (Sptwdo) o Pom ~ofpenhinar.

;nppﬁxmhu Heory ) Live ogygen 75 lager, T NPmtr X-rgy poc, Ane ue o pscne

ore () reighlgiy  ofsons ( tehakedn )

!




becae f  onebal SHrbe (£ B0C ),

[“) The et o Scataed by He ohe  pamipe cell TS fe  Sum of

mdMdwa] mgs, il hue  amplifde o

- (Aa.T)
" ]

VA W s
Pt

"
e,

G = Z ek a5 =

vls | ©
—

K

+

<K

+

LEN

\/

—basss

= 5k = |+ C)Lf( K. 2[%-#:7-!-—&))

= )+ egp(J ZZ (n X*“Ld*"ﬁg)'(_;"?"%))

( L. o (n.hmg‘ur%)‘)

nr+nz1—n5

> Sk= )4+ 0+ (1)

s ; 2 n+AN2¢ny =eVos

° NEtn2+ns = odd

—
—

= | + (2

oaly  peaks Lformed whwe Pitni<Ny = even [ e be  chooked > fywe )

Te penps ae —ormed. by Worfoence of ees scabiged | (S ilodporiee)

deStidie

(b) zalln  says  <pht  second w< bey chamckishe of RPF  of

aprorpus solids  whvh == absort m }Nzw‘é solds  (pefals)

Foon e £yue , He _etwd peak  dows not- have 1l secord pcq(—':,

S Wt Ag - el s rqwd ke

<

( Zn pwb o, Qs vphous  mie ey dsordecd; whon [798d  bas  crmenkut 0#46#-)_




l.a’) 7\ . /0 O : apme -£ MereS T & : ahmc M Ioac/édwand.

o N S/ :
.\«’/ ]Z"{\ Vi SN Geomehiet neghbors  Comneckd  with. pea Ime
{ P i S~ Wgne-Sete clls X ponstuded i defled [ves
L =
. b
[ & N ,'/"’
r‘ ; bondiy He

(b) ® No — Tepabedns fom Tcarohedin, whizh Camot be Clted  oaly with -k-fmkuh.mj‘

@  Te pabdal  md © ctabedra

"{/T\\ y\\/\ \\"

A\

;Th \// \</y/ // debatedial i oCheda| =2 |
Al \\\\\/ \~

Sttt

i =
§:1 =% it 4IET A omtcl octubednls we lwger fu Hlakcdnls,

@ (1) Surface ereryy .

Trosahedan is He lowest Sufta oergy JShuchve B [3 aform clusdy

Syskom. S why,  H# of afms dewme 4o (3, W fods 12 copdlutc more

As  volume  gels larger,  atomishe  eracbron plays latga  nle Hhan

Surdace  @revyy C'"'lﬂ tHat  Swrue  @e9y saler with —~ 4x+> el

Wlure seales with 4“"}[3.) Joas r deeteds  (Sooles Journ)

Py e, fan Swrdwe  agyy  domvales

> Z@Jq/)e,ogﬂn o oa Hhudue PP mnime Mo Julore MO‘L Seo 701 [,4;(,3)

Tl b sewar b Fuhede, et dn e s




[a) Sitboses ore drasend coabic  Shuctwe (DC)'

Bord fugth d = T (¢ = lethee cmdet)

I a sigle  lakze bx Huc ae () wfoms

S Dosity @ = 8. M _ B Ma 1 l/ds

- -2‘ 32
LD
Pecall #Hat Afloean Lbetwgea  bond logths  befueen eSF od a- 5 is
(.JG. -l)fv .—2'_3_’5_{ ,.’ o~ O(GOJ.' QQ‘lﬂ "L l
(A e )= =k 7,

=2 Assuve cluéc-—] = b.002 S ela_/d,_. = [.002

Thea, o/~ dc’/d,”s ~ 0.7?{;0
¢ \cC

5 [%u-1] ~ b Shbow, famipbic o i desils) |

v
(b) D Dargling Bonds At fhe sulae of a-Si e peridedity o Lnfeen

fo fhdt  sufur atms reamvge 4o mwiorze He ooy (feee crevy 61)

These hon —bepd g Sp srbitls ot cdled dorglng bonds |

Coules [o!.\' °-F ézn_rﬂ-.y at /’LL [W\J rende G'M/W@SI q‘v clquz /"ZC,”J M‘

4
3B Viyorded arngemnts 2 OFf Codde  disurder m abrorgemends [ower e et

es‘pc c?a[[J ’l'{— /uJ reryes, alS_o

(c) Addmy  hydrgen ( hydrgen passivatm)  con  breap  Si=H  boad, rather

WS erts H (hydreyen) Mis a Si—S  bord . wlhith pnéfli}; Fle.

fovmatm of  He doylmy bonds o, Jlo SCodue (rostly) «f a-Si

T ks L addivy Lydﬁjm reduces c‘myﬂy bvd  deted  odenciy £ a/)///‘a/ﬂb. y

L =t Hpbon  afady b fe dangloy bende o donenc Laglivg  boed




