
Peter Richter  Andras Solyom 

BMETE11MX33 - Fizika 3 (ENG) - H: 12:15-14:00 , Cs: 10:15-12:00 

BMETE14MX00 - Modern fizika vegyészmérnököknek (ENG)  H: 12:15-14:00 , 
Cs: 10:15-12:00 



••• � BME Atomfizika Tanszék - BM X 

f- ➔ e i dap.fat.bme.hu 

+ 

Cépjáxmű m Jós\üo"láznpa: 

Kutatási iéJna: 

• ldsüllsiír 3Dmodtllt:ifst

1-1 1.-.1 
""'•'*11 .. ,. ..,,,.,.nr*s:.".:."' 

•loh„<l♦k � -- - - - - -



••• [,) Atomfi2ika Tanszék - Egyes ta + 

➔ e i dap.fat.bme.hu/student/ 



A főoldalra 

A Hallgatói Információkhoz 

A Tanszéki fájl Szerverre 

Lézerfizika I Laser Physics 

Modem Physics far Chemical Engineers (MPCE} 

Physics 3 (MSc} 

Programozás 3 - 202012021 1. félév 



••• 

<- ➔ 

□ BME DAP - Modern Physics fo X + 

C i dap.fat.bme.hu/student/kurzusok/moph.php 

Modern Physics for Chemical Engineers (MPCE) 
Lastupdate: Jan31.2021. 

News 

Course info 

Lecture Notes 

Mid-Term Tests 

What y:ou MUST know to P.:35S the exam llhanowora

These ara lheoretical questions which can be answered w�h one short sentence.

Examination information 

Exam11le Problems 

Previous info 



- "t (,e-cJi lo�cl�� 
L ,_.( - _.IJ 

L) le;�, { ó :+=t, .., � 1A

:r ÍAÁ i ,?{ (tv'au:.A-< �,e �L,C.A � l '\ �--,' í 

1t.�1 J)l e,... \l,{, ,J.!J .
\/' t:: y!) q v"

E(v)i1\ 

r l,c.ÁA. v). : 1,!-1-�1 

E (\J)=
Su�v� _ _;_1 __ 
C3 �A,))/4,T -� 

it =6,6 •10-34 b � 

V\/ 1-· lu. 1 � m ax • T = e orv.::i-i.
e(_ • M� - r; . h.U{ .:

j E ( µ) d )} = 6'T
4

y 

(,e; -.. ,,.,1.- j +�--,,, 
E �-hv 
p z:A,/}l 

0 

-----
----->--

r· . --------

b � eG tl,o-i-.
k:--iG.Q�--<lYVl 

E' =,h:- i

p' = -h/i 

I 

A' -/L � Ac ( A - coo e) 
e 6.,t U J. <:.A;; C<f o_ � U:, -{_ {_ (, C e-.<._ / (;_&v, ,: (., ,-.-t,,· e-.t o{ ttce., '6 '1 

(A, t,,t e( '),,\,'l,. "'--U u..,..,._ /--t,U„ L / 

,m.e. . e 



Marica
Beírt szöveg



1 
J 

Marica
Beírt szöveg

Marica
Beírt szöveg





6

y

L

'l 
j. /ff, 

<>
·

f ftt,
{
�

x
z



'llŐ 

To 4f � ' [ : L ( t1 Ua,. =-- A} 
� ... o 

f � � '<; � � 0--f\ °"" �

l r.: ��) ���

I.



"" 
/

\ 

f . 
l 

9

(

,0
f

hl 
- �

,t

\ 

I

"'

1\. 
/ 

'i .. , .. __ _.,. 

L[,

D10_>_, 

Z.
) 

0 



Ele 

Marica
Beírt szöveg



ta). After 28 electrons 

... . 
. 

• "
. 

. . 
.-

•• 
. •

.
-

.:i·-
'.,...,., 
"'e'' . .. ..

t 

1 . 
..,. .:, 
•.. 

\
• .

\: 
. .. , 
:, :. � ..-
- ..

(b) •• Aftar lO(Xfilactran1

, 
•• 

w . . . 
. ... 
. . 

cc) Attar fD.ótto etectrons

-

• 

. 



,_ ·1 0-d�L S 

e--�i,v 1)cL/ f � 0-{ tlA_�C; -� cl__p_ ( ' _ 

1ú - � e, • e w� � t,l,� � ��

�,) �- L � w-{ J-el C(__ f &_� &f--

t?-�j b I

-Ll.e_ L Ő L-�r-t L (_

ex c.i � a{ f/4L'° hn-t� 

�o{ �-� f

- <-r-t. ( {9--\,,t._ CU,t_ e f--,--e. � u.. Ccf--;7

C-'L-,,-LJ �'0--'{ t � Ch-t 9 re- L-fvt.,.1.-,(,.'-

.- ��e � � / b.(, u·� rhÁe. s

f 

I 

a... La e; i-,r ' Cvt f. ...._l-"'/L,<.U-' ej,&,, � �'Le hl °'-" � ) � (_ k ½

�1-12-r- � � .- a..i(._ol 

·Q L r· -Y-e..0 � � s � e;

A +-h).) �A� abs. 
A ;t: � A +-h'r' .un..

) 
�i 

)) --= -

C:v},<-1 J 

iE 
.e,m .. 

j 

� • ol_·t__Ac¼ vJ-L't-l. �"l,4 ·-vtAeJ�<- ·l 7

�e�� ,e_�
---

� 

� Lhtrí..-t c._;__v-c�J...c,f-e s l. v cl� vt-o f �úll , •

fuahd., � 
�1UL �+-{ \. - +-�

. . #� : h- I 

��� -�=! 'jr_
- ,_,..__-_____ ,v\,o1rv , -,s--,01--

,1s ;;)v



.- \\) c_;,_v-c if-c--rf-_ ,_ill. c.L\...c.:.L.:.+�1 

f.t._t. � \i�:Y..is 'n,t.. -.,;,'j' /;;.c-ft.4-Íl-i<--<.' 

cO !ffea cf;i'v{< l1 Y1ttµ 
( powdt dau'fAl) 

.J) i :I{ rac (Ú,,.,t,l Utl{<,r 
-0-,,,á, 0V í :t: tf

dt:,bJ1blt.bun

f 

0 

vv '<i 1;-é'_ (4.,1 ✓í,

f 

0 

s-

,[) t- � h) A, ,? ll 



:' 11
(U 

tvvc ii'V' :: i <r



11 !l 

1/_uc • 
1·:r

= 
'1� �_d 

� ., .:,.(Y} 



t'-'L"' �� o--v,. t1J { ·f \?-<f,-'.. J?,t;

ce„t,.�t. e:. cc..-f ��' �"?. f ..Jt 

vJ ·� <.J·{ �LI, d ( Q,"1. / J' r J;é{(�._A_; �
) 
®

<:Á_)!A,,( f'L J7 1 S-1eif'<tc,lt' t,�f�" '21'<tto•tl�

L--c:.> e �A· LL<cl. �--?tL c.(
t -· < �" c,l,--· u� ll"l:2,,.v-< -· vvl<,U-e_(,;;-tt,, clt·� l('fx)

_,,d O-,v--(:' [ v(__,�[l.(. 91. �-·i 'v" 1 q_; I
L

'-r lo-,,vvy.ft_'< '--Y X c,.e-vt.,"{',e . lfr1,t [�--'(oJ-t:-

�l -· JY�, Ci,c,Í-y{ L LJJ (? f

\? C .... ./1{ c..lt_ L, vl 0-.

L.'A.../1' \9 l J... 1,,LA,.l '1 -

Q • l I ,1 f-\..(..,G t..v..t �I..(?

;'re.{(.�. /5 x

l yc)s.J l2c{A

·-JV\ ti--..t.Q. c,Q t. Cv.i!u �Llf't.., / V Ut,(/4�

'?v _; r l lf{x ( � t)-)/
)

_ cl;< ol't o<.2. 
\/ 

� 1 \.f I L<Á. x 
1 vt,.,..1-Lc. � f" c_<.Q

1\ ,Q t1 cL-.-t, � J...,j txL i: 1 h. h 0,

o � LJ2e ,._ji, -v---i-1 j,) o 9 i, �

1_, '-l Ú.{_,.,,\,.l á,__,, f-l9-'1,"')

pa rt,id 1rití�J b;,,tw.ic.Ii 
A OJlCl ó 

Fíg. 2--2, Prfrhabílily <listrfü1Jtion ior an eledton in art atom. 



- � • � ', -� 0-0
f 

1, CvL,,L ú__(_ 
� 

,? 

'D �ttp(. s· � Ú--.b �' c.e..--J dt tÍ,,' L<.d (,n;L f-ú'-.1!. 

CA,0 vv-e-)J_ � ó'7A � � &{ f-t. 

s L�- cl.__� <?
i1

Jl;

1t � d
.l, 

- ·-- 4' t fp(x) uJ :: E tu
2ffl.- dxz T r 

) v�� olQ .. �1..,�·
Ó-{A_ 

'. 

/2 cL: vf,L . w-\t!.-�(}--e_ � �'ot-\_ ' ciJ -f �
2-

'e,. =:. 0 r;_. "1 � ;\c;t_ xL 5 \
l 

� 

p ·::e 'Ű l �\.,(_ �tik� 1v J...

i�J--i_vi 

. l J: + 
X'L. 

VLí 

�� E "-? f' � 2 ut[ E -t--,:J 

+- t: [_ t: - Cp lx)] 'f � 0

1...-_r-

c ) Clx L 
L - � • � ( )( � e_ 

� / t.v { -=- 1 

'P "-{ V\. � � ¼ o � �tt.- � r 6 "�m' ei.1 1 : 

: s (k <:e_ D r ...: o � 6 x � 01

'f 1 c:t.4.o,/, 'f2 s,<Jrl�-\¾, ·v 

LV " (A__, 'lf" +- b y� ·- )( -
r °'-+i' tÍ&_ VUo 1JÍ \L f + }( ol l' V' .

__ ,.,,__ -u- -x i;_,_

�y 1 :::: O\_ • e t. lt.>c, � :i = a. .e ik ( x + b) 

4' = lfJ tf -r 4' ;i.,
l4JI L ::::Zci,?, (�túY-J.k.b) - � 
� � g: {) '0% 5 

--;> lv O·-q ... l-\. ov.,� b-9-vtolJ-.·m,(r ( E
)?

{x))



-- �p � et-€ g� 
fp ( x.) ➔
Ep ( X) = Oj X � 0
fp ( x) = f O; X > 0

f >Eo 

?e' l�
<

J Q� J cr � �yJ t:ro@. 
l �" L- � (_ O S L,L eJ,cA--o.í /

�� � -� J
�p(X) 

I, / E�Eo - {Jf.) E0
Ep�O _,-,O 

X. 
- - - �c..-e ó.a-re Q. (!___ ef-l--e__Lf - I • 
J!.L c.l.RJ-\,l s" i-' \, (, V: V/.,,<..f,., \f\.-t...o-1 �

�1.Ll� S��U�y 1:

(jJ (X) 
[>v�Le

k� � 1--..· e �ó
�) r-y� ,JJ___ e� 

X <.O 
�

U .. ; X>O 
�

\ LA-k u. C(2

Ep = 0 

o<..2., ==

dZ lf'
)., 

dx:t 

ch. _:oE-�b L.. 0 �foe r t-t,�x.)0 
t- e,,u_,,�- K > 0 ' 

d),4',1 i E 5dvr. : d + rn. 1t1 0xJ.- �..L ,,1
== 

5dvr.: d
.z.w.i 

dxL

Zm (E0 -E) 
.:fLL 

- cx.2-4' .i.., == 0

S o--lu)-. 01A. '. €, 

roéx 

(-y f S2--/T L eu. (--u{' --UJ-eM._

L {- e: L --e O 7 I.AO rt�0"" p

J?�u�

7 eu,e_,,�a-� �f. bu)t- � . d_U-f { �-C'� C�\1)

� s; 4, "ti e � 'f{A.e UY7t, � vvt.,\_L � \9 � yJ 

°'--\-- )( =-- 0 



."'v / oL t (A t-r-e.- � 5 

Eo

-

0<)) E 

X 



,. � �-ili • � V-e J ��'- / �

s k�i_ f' f».w J' alb"7AJt,,t a.Á x = O

.P ri rv,' � S: 111 _ 
A 

;i�x . B - i,h,x
-0 � í A - � + e. 

� e--c- J:_ : -Q,' i., = 2- in { E - E o )
�.2.., 

d Z
y.; ,0 

1 ;2J 

c1 x .2., + k lf ,2_,, ::::. 0 
� 'vt u oJLQ f-W lr� -�eez � 

lp� (x) = e e; fix

��

® 

rx< �(A-B)�-k1 

e
) t7VvL cl�\ lITTA.ci • if\_'(Y\,i{ 



- Cx:J bVIYf S::. l cfQ 

' j 
·'"f e .'?Z J ,::. () &� �·u_�

00 

-+----1---- E 

Ly =0 � lv t,k, kx Lf1:::: 0 

. 
c1 ,(/,4' 

t ��r =O
dxN 

lh 1-, - t0 (Y\,, f
·'rv - • ;fi .z

Y ( X ') = AJQ, iJi.x t- te:~ WX, 

0 

,.- i\ �.. '--' c::cz.,; <71( X ::::: G::\ ··r, e C.t...(...__ c;•.f.(9---1,�•7 U.>7-'\ el,,.:.J,: ru <: '. , r / ( x ) :::.. () '',,-- _ n , .. 1 •• 

, -}- 4' ( 0) :::=_ A t- 'P> =: O � A = - B ,�
( (. i,!x _;f.2_,x) ' · (Í_ cl ' a e 'J 'j..t\ 

tf X) -== A -e, - -e. == 2 r A ,:)(_,11, ,u,X: = 001.-1,z,X = �1 '-\ 

� lf (a,,) == C ; J'.:)u 1. .tia, :::: 0 � �{_n_ .fu:L = 0 é"-7

T-fu -t.Jlíurw '. 

p.,__, 
E= z_rn- === 

r
�l (T

(\ 

n=2 -----E
J-,. -= 4 .fA 

.n=A --------------EA -= :A
:z. 1í :i.

:;..,,. m.a!-

® 



( '\.1---i l _, ___,_vu_e f-. IYL,(_ í' C'V\A ol HM_· TYV'O � GU4,,__ 1 • 1 " • L 1 Gc � r z. n.. -e .r
-------=----� 

'f3 
(\._. �3 

4-' 2, h- == A.,,

4J /1,-- ::,_ .(

,n__:::: 0 
* ?_,,1T 'J..... n == A f ·-· __;__-ri...__ E • 

ltr3\ .t

..........,.'--��� E .3 ::: 3 E,1

--+���-1--llJlz! L E2-::: 4-f_,

0 D, { 1., Q, 

"l,... 

11 ·- z mo.. .Jv = rn..,Ln,

-\ �-( .l' !' � <;(6 c_..,cÍ-,� - 0 � j> 0�y �y7('))1 

J � � � � }/ .. e .. d-lv l,1 S 1 5 vUA,.c..,...., h..-,_:._.,,.:J-:i r 1..<. c..C-/'_.€,_

� x ,6 p :? {� nD«I :· dX rv 0- � p rV 2 p ( wc Vl c,1 l,eq ul � f9-v fl.._)

o.:2p ;:, f"l- "-7 p � fitt � [e::: p2, � 7r
Z :fi.

A., A - E E ,,, CL 7 ?v rn / o,..z.,.. ..lm.. - min .. = -1

Yrl-Cx) =[{ � n�
--CL,.(?,- ��-�S, 00--C. � q� �

j lt ,fi* ��1.-r d x = 0 1 -fL -=1- n .. '

,n 1T X. 

0... 

Q, 
J;in, .n'� )( dx= 1 I � ( l'L --�' ) 11 X - (Dl) (n.. +r�_:_nrx J dX dJ



(oS'c�!-{6_ � 

3 E4

G E
4

9 E� 
1 � E,1t{2,

E1

� Li E,1 

�

(1,A,�) 
(Z,A

1
t1) (1 1 ,2,,,1) (t1 1 A,l) 

( z, 1 2, 4) ( 2, 1 rf f 2 ) ( ;1, 2, 1 2, )

(.3 1 � i A)(4,:.\1) (4,A,3) 

(2, 1 2,;z,) 

( 1
1 
2 I .3) (5 1 2. 1 ,l) [ .i, 3 ; ,I) 

( A 1 3, J..,) (2, /
1
3) ( 3, 1 1 .l) 

0- l'� �e � s °1'• 'k'-�

14 E-< 
12� 
11 E4 
9 f,1� í �)__ � C! 1,4;¼,J!j_

c�&",e Q/,\C4� e�(_(?� 6f1 

�� u f de �•--c<-1
( �) 

�



\\j \M,C k,____; "' ( l' f-,,1-{ s � e.� -.: L-1 o - t- :-e ,u < 1c- 7 @ 

i .,P J � .I f 
., 

\, � \_,{Á;VL--€.. r; � <? i'f"v\_ o f � � V i� \.,1, 1... tl_ -�- ol-: a s i-C

5 

L01,,�i,,½ qf '81:c� (L'J : 

'} (E) = d N(f) � 4 nV (2 in3)
1
/,;Z, 

E 
11.Jv

dE _fl\,3 

-

0 -dE



__ ,, f. 

·.:> ,::, e-v-· -t: cf .

- t: A- d·'¾y A 
� dx.,._, +- 2, .fz)<_

"-ljl =-f 'f

En ::= ( 11v 1- i)� (:) 

"' 
3 

- 2-

' 

() 

K 

l o/>l 7.

X 

(y.) 

I 
lt

I 3 

t 

" 
0

- - -

0 

,, 

)1.j.) J J r· 

1 

/ ! �'- (_ __,,é{.,vO( ;,

�J � 1-$--u cl :-é J' L 1 1,;.,� f s·

\0 t LÚ ?Y\., [,.,;-j_ vU,;ö h. <�

Í\)'-V{ '-f',t,v J e& ( «:z_l,(

. , r 
r v,.\)'--<'-x'½"i 



� }:? �� J
f.s; �� rc;ÁL· 

0 

//�Ill.. 
le" co.f'\itt',n.,u_o u.J:J

======= f =O -lí1.,<!/1' 'fi trOJVf
__ p 4 
--E3

E;t... 

E
,1 

�, v� 'X --) L 'f {--<c2_P.,é_ ( - � e. -/:-( � � CL

� � 'X . t: 'f � l< '-� - 1'€-í�""" J- t-,,--< u_

�L· (/� ( 

e L o --::, b � 11/4,ö k .,,, ( o "uJ_l,�, C-L,_ 
kdu� fh,,,( s)

C > 0 ---? ,--,� uf1- "1.-t ( é ;; �' f "../ �) 

� VvLRC-��

{::, é_ L) ·-} ol,L-� t- so-&J-.
<o-i-1 s � b 'Yl,,t_,t_ d ("' !vvf--< /

( cl l1'.-e0/-- � "'rt--J.-«<_ ) L b -� =ol:i< "'U

t_.. > 0 ------':> � 1ru e.. 6 e<,_.� e»-,,, al.- /-e' � o. .f e_

('�t-{�s � �,�) 

ls __- '--'-o/0'. "'---J -� e <- ::= �J � c;fo �

,� �-{� � e E�o) (MA}��

� b�e ��4 



·T y'\;)-t,L �-{ Í\.� C,;,1,. J-l,v,,1t:· tf Cl �e k.uf1
<
e-{ �(½';-1 /'( ----- ···-··-

r-----ii------ f 
;__Y\C,((XU'.i plV>-ti C,Ú., � 

� pCV>á� � 
� t/YOJw./� 

p� 
-------'----;..._ _ __:. _______ __:�x 

0 CL 
�· I- >I< _!L, )!< fiT. � 

�{,_z T'6•'-'( .. �/) �� 1 JI tt t,d _Jli .

�� {,Lc, 0 ·c�u-r_,,;:?-, (2'..,, ,:,;r / 

4' .L ,:= C -e olx: + D -e , x. 

i i.0.x 
lp3 = A -e,,

'f (x)t___ TIJ/JAJEL EFtEcr 
�3� f 

y:, :,, . ., �\--,. Jl(., L' s t) G.-i.,( { u..�{., 1,¼-<::-✓ ;> X
1UNAJEL EFFECT 

• E>E.0

L
. i •· 'i • '1 ' t /, '1 t'.u1---.'i: / l \., ..... t l l,f_ {):'. .. AS.-»� L <C....(J<'.'_.,i� � 

/J 
1---) � ct \:.<;,• re ��"1 ('.,.{/1/l.f?�-i L-·, ,1, 1„0

I í J • -i Í j{,, __ ,€_ 
L,t.9-"L.-t e>\.,,\.., Tl ls/\,\ "l-<;·•-> 

( [' 't·f_f� L.'h .fY"1 1 rt; O ·

,--e.,(-,Cc l f1 '(J-t,t ' ·)• ert:--u CÍ// e( 



• 

� 

A , :J "'- vf:'._..( q,; ""-< o.4 +eu,. 1,,� cll'L e a. � ·w.. '"- fJ H s @ 

N 

A 
H

,')H N
.r 

H 

EpCX 

X 

{U a h�vi liCL:; fv;tf)- .s. � ·e_.

\9 I) y{ 1-< Orvt..f' : 2 � U� /),MA. t;C{ LU,42__ 

(f) t fú (-�,v� 0--{_ �� 

Tt,v eu,o 1,. '=-Le l l Uv. �<:.e \'" .f z'. /.i '<

o d 2 o S'(..,{. <_i2�� •. 

1 . orv'.-� a.e, CJvlc>V'v d AJ 0 AJ J)

2----- .r�� '° J'� UM7- � �

u� � � �� ry,o'>J'"lk:Vc.f ti<R

)7 () �� la-<o� 
3> X � 4-l _g 1 2 ( 5'8' ( b IÓ H2-

( +-i' � ���) ,, 0 

D( �� � �

1\Ietal surface . 

0� _;,
-,

0�-�

w. :_ � �,R
,}Í� ra �._'a)_ 

� e_»v1..,�(.'s{� -��epe

�$. ���· 

f�t- L� �cl_ !

-� - �-€Á.Á,l,Lí?�--c. <os 

,&: f+ � f' Ú,c, \-Ode J
n 
e... � �

e.ie,J-;e � JJ Mu;,ol;'(j--,' �·"""- 6{

\f---v {h ·,f 0�·-o-f 1 {J/•----{v"'- e_---( 

�u� �w4 �t 

�� ld '. 

J,i (,;U_ �cc;n_( atA..



;::---� :=:-;.,,� v",t...t.e,'}L::) e�-'k.-c� <w1-
1 

,r\.') ·1::_ i 1 Jlv {-c,'-J.):_: t-0--9 4"'("? 

-- ? Q"'1t, • � \;u &v-i. '-·f .J<> cl,,__ re. uf. 'au --f X

') -
< i f: { /t. - . ; { le. K - Gó. l)

\f ( Y 1 t) = Cf {x.) -e -�� !;-; e -�'

L \A 



- p� UL G\_, f.o&.uuai bot ;

Lt ( x) == A J.>lft nJr� = A. (e i ?i!!x

CL, z11., 

-t e n ,u> e / r· C (9-� ,;)-·{'. ,rvc ()Eu„ l(-4--<-e/'\\ '.Jl,-\...{; !;, ( t.--y-e 

{ \ .. 9'1..t-\J�-{ U... LC✓� 
0--t.< f t__0/{ J,[_ .,,___� s; �e...-� .. 0-Y L-�·-,-t.-J 

i. E,-d.:--
Lfl ( X i ) � L, CrL lf,n_( X) i Sk , -n.. 

'z__ --� ' --iv�t - i_f2.,t

y)(X1i)=[1 Lf11 --e -#e +C,l, LfL -e__

E-,.t....: .. E i --------
·t·t

/'! . 

t.✓-\.. "· L('._.<,;---(' ,.

{L/\'--l f G't_.f sS 0VvvL- .S: 

\ÍV" &"\;t_.. (l� 'vt - [" \11 1)/ 0t

eJ s..k,1-er 01 v,' e_,,i_-,._e,_ f..c ·u..:r 
t 

f-1� (1U-Q/vl Gt (>·-_:; 



T�s �/��__s �n,t-ítrvLJ bfu,� � @ 
��\ � Q�� 11 � ·t7 �q {;2

� V\ U.9--,-f (9 * th e)__,� �' r.l!t. ( t>l« h. 4' rt-� ��ti'�

r o s v._ � , w.: i-e..__ w = e -e 1 - s, ; /-e,,__ "-.,?

� � � Lle--!,_ e--i· a.l, s� CW\ o { J&. �M.Ul e � 
t::: 1 - C> L :::e li �) 

�> ·1::,f'L,; ��'� 
.- \Jv� G'�� a._ [l:y� � L' /,__ {o a__ \A_e-1.A -�&'l,(_'4 J'h-(e�

<,t)�� � u� 

é - � " �k � a,_, o-{ 0vc � � o f iYk cf-19'\vJ

°(f"-" U/4< oR_ I'� --? 
-ex' e..,_'_� J? f-o_A-e �h < (.h '4

tS'f' - a..�, e_ f ecl-t,,,c�" + � fl"-í/-u/4t'1 pr,W ·,&_

r'""', /J � ' , 
�.:i.. c{_Zl.Jl ( ·¾ '34' 

� � - l(_,o/, l - Zm d x.2.. t EP +K) 'f -::; /4.1!.- 8 i:

IL._ -= Kl t)

� t 0 L(_ f0 < cÍ_u_ fi ö-l,/L {" '-. 

J'ke<.?� 



.� � � Y- L �ÜL-, t 
/4A 

c(11,)(l) =C(n:-A)(o) _i_" r // ( \ iw_1v,rr _c�-o � 

,,b., -0., 1t- L j ",b_T tié e,,- crt) ck 

W uh -� �-Ot.., ,, l � a_ p � .r (A_�- t= o !o c-1- �

'i vkwt_ (_g -� S:'O� J.;-<.,,uj__ l,K ITVL() V"l�l,L,L&J 6{}- fl,� Lu f;J

e.�. (,e)

(e' e ) \ � ,,, = � -==- J:_,. 
e ; .f:: = t, o rr I L 

•• �

< 0 ;_,, s
t LG.?� rr 

e� ( l )-== �i � � K b ( rr) -� cl rr 
----

0 

� f: J.: lr-1A _j"M �YGL., I-k) t
. ,_, 

w ( � --7 .e) == 1 e f<,a 1 1 2,, = ,i ,_ JJ k',Qi, ('t') "'- "-"-'l!i," d-tJ
u

il= h.. 

D �L dr '9'Vl ,J-lJ 11 � 1e ,_Qz w-eJ <t 1< ;

N 1,,cCvt__ li'1.. � = 0 ---,,- f&-}v"li= �há.t/ i, 1
9Í--nrrúi,,,..vi-,�

� 'trít\ � .{ + e s a_gt9(_,; Lt- r � � 1A.Ll e-ou �V"OÁ\-'C-Avl... F � tA-(JÁz

(_ -e . <; . �� � )
·-)? 5 J_�,tí � �1__,[,Q_ s

� G_: � luL.s c�Q__J �� �'L'h' Ck.-, S -?' i: � G 1� o�{ lt_c}i· .é..fi

� .5 J..c J,., u., ,� ; � o.. (L.,--1\,v 
'<Y)/VL e. iD sk �J

c__lo _{' � 'l!':Yl-7

� _r 11 e �

o.k- � -de Ldk � 0 uLQ.,u u�
I,<'. --· ---

fj; W •• ·0. e,. ,- - � .._, = ,./.,e. �¼�0 WJL, ""'\ <" ej � CC &L {�

,-- �� [e; �cttL �4.',J-Z&-i,(S

initial final 

:: ·�---
absorption 

initial final 
E,

� 
E

l
--
spontaneous emission 

initial final 
E,

�� 
E

l
-- -
induced emission 

-�,(_ {__· Vú-L {) f- ü_. Le p_L,<e,( Y� rv Ywt� -?f) .. 
L - cJf_ } •ÍIVL t-Hl_

�e-i.· J., e,i,, { 

a..-+,,- , 1 111,,w\.; uJ..e r ,,,., /0-<f'" e,

i,NU,� ,' /'-- {O �if _ I O --l; Íé'.C



s��. U-� e,J..6r ' � �J-.� o{ � s vc) �'l 6-i,L�

� � � Lco-w ki �� cJ..l U,._Q rlJ $' L l✓of LVL� P-t__ 

. a\.,;J� f--l,� yd Y�1

� . eor , ·, ( A . . 2, dJ._,. ] l Tm (-1t cJxi) + fp(X) YlXJ � E� (><1

Op-, - � 
C, ie-64- l O t_ 0, c_,,,,h_v1' U-r ŐÍI\ � Cx-)

l e . S I cle. lf' L'1Cc. fi· � 1 'l,UU--l.-6, f CZ,. ·u;,,--f1 • t7/,t .d)c-)
/\ � ( ¾J.., d 2.--H :::,_ Jvm -,fl dx;..)+Ep(XJ -t-c�,�� �

H '-f { )( ) e: t., \_f (x) � ,E , u•n,,sl. (T fu u,.e.t "rí »{ /l., r�1k,,J 
� 

Tlvi.:� e--�-En-i Uci� (5},\-� � >��e 1-f {><) f�d,_·,:;us

-Y- w s e Ci--re. � ��C-¼ fvL-VL � • 4-i,1_ s coJ /-lce_ +-1 o \r--�

� ·K E ú�u--cvlU,� 

�()�-�

,9 f' e"- J e= o__ 'f e 7-J ,u: � \MW �� '""- ➔ 
i CA....1, °'-2.1 °'-J - _,_ s tJvvi.._.d_ t f1 / o/L í �3 � ··J 

e;, ek e; -{- 12.A. 1/-4 v� Ovvc oL .e,,'�� J...• = .n
J k � 'f-u,u t;IAL ,_,,e,t,,e-1-<-,d-o 'f-0 <> � i' 5 �kJ.L f,• "f 
)? � L , e,.,.(' °v � L i-,: v., (),-J '-t'.- H � t i/1, <V--< r L e r

J cp/ Á �,1., dt = j [Á �;i_,] * qi, d't'.' 
z.�0(/\_ � a;:> r f!l � �� IP �- >' ()L/Y'f_ 

ry-(__,,o1_ C,v1,--t.. d fi.__u· v- .L .: � r c.J---: 04� Ov--t-e 



■ 

ll 

-H ·-·. Óv,&-if� '. ( tie-vwl[J-eí,( 0 f
�+---1 ci�c_� -:: L +-Ep(X) Zm 

}vt �L,{A_ t,vu_ C p
�vl_ 0

I\ A 

HLu. lt1 . :::::: P�_ + E p ( X J 
:lrn 

01-1 � cl;_ � 9i Öf,,( 'í { 11 
, r e) 0 P;( � - ¼ a PI.Á� 7- � - p ➔-� l_ x ó Btt- 'L a�A _. -a · J e) 

f ➔ m L ax u" -t a tg- u i +-aA., u 7-J � -� v
A ,t_L 2, 
H-== -

Zrn 
V -f-Ep(�)

lo � -A(� 1_()) bl-is--z:úi-(_ or4�-
f-j/-

� (J'J_ -

1í 

ÚL G�� �al.LLt � � � 1-4 

� �- � � -7 -� � \] (!+-(� 
1
�L t_y) 

�-�
r�yL�¾ 
/� 

' OV1-'�� � 

��L�

0"" ><. _J2 - ÜL .2: X V
.g i 

� (-K;z, )v2--2--m 2.,rn --
J0 h-J_ u,v� 

fm +Ep(-r! -(t)v:i+Ep 0--) 
Wi� w.e_ � � (!�n't--of_ �� H-(�p) 

0 \ � (��� , � -��� �i�� �

� b.e_ � 0:-t;-�u�� o{ � �('!- >lt�)o�� 
/\ 

A ( ,y-; - J?Lv) 4J =- 0--ty 0-1 CL10 � ., .

y 1 f J.. y..J _, 1 1 



�------
Ji_L_ . ::r � <;;' � 1,fuu_ ; f \. y s: f-J..c_ i,,,--c-1,-e, �ú-,_ • 9t.(_ �

e( 

� L, j 1/U_:, \ a-u_ � I'� Otf -A I �<-ük {,L� 

Vv'f- �{l0UU--C .µq ; � �1-1o � a_J;,,:_ l� � 0 J 7d:+-' ur' 
� ,r--l-:, út t-\ L,,S (e v1 l L vv-e� ) lf \,,� q d --c-= é 1n

1\. r."recr� 
-t_J' � tÁ_,?f-4V�(, oíA ,i,G y� 

,, ft--l 

:fvt rur:L CL tP sl-o-+e_ �0 -� � -�
� lD� A- �L llJ2 • �cW-<-d.

Ae,, = ) cp� Á ( T, Jti v) cp dT'=
rrl\l.Cl 

- J. q� Á 2' Cn 1 n_ drr -=J�* S Cn A fn. drz: = 

,/1_, 
' 

1'),, 

= J QI
A-

� cn, 0-11--Yn.-drz: ~ 1 cn.o..,.,__j � 71' 
IJ-!

f\._ 
drr"' 

= 2- e ,n_, a ,n_ e;:, = G I e n 12., a..
(\., ,n.... :n., / 

A- + oe-cL.. ( "'-� 1.•-i�e �� 1�- �t- 07,L{_ 

� � G v, u�u�r ( h.&-vl,� µ,"-1 c:ut,lC-f¼� ci-

. ( bA r b Wc/\.,tf-�_,c, $1 � 

il,,uc,7 �(,�� lu t-s:: 'L s I e. . '1
{1_,Q_j(_ p O s;'(;i- \--12� i v�• GC-1 úvl.J � � <;:'� J�L

lV. ���O vi 
0{0t.f'�(� L,'V\ �� '�f; �i� 

& +t· v� dvr11�1.deui-

[:' � - u � o71M0--1h.· a-i, 

Marica
Beírt szöveg

Marica
Beírt szöveg





T � &{, $ 1- � S: L-.)' ,, � k u M.1--Cc J v i ,J- .e'( cfc'.uc S

� �'-"-b � �� � H y l :::: El, ly i

r q r "" 
- 'Í • � +i �l �� � L 41 i = L L Lf t

z__,.;_ i?--'v� o� H (h l L<o/Vl e� � 7 ,flt, ;�
e ,,_" � �d_ <; � ll/l,t,� l� <f' 1--C

4
) __ 5 ' { e-7 1 Et

0 

lvt '5cLiu) 

Q.e_ q� � -o r a&!_ � Q.,,'vUZ,,,--rtL c4 , \t/ . { 4-) t , .P .ln _ , .11. . ,,. 
\ ({ · � • T L. - e; D{A, � l (( � &1-,l,L O ífV--SU 

r i� �i.Lof__ � � ( � -�, Cl4�� U,t,0l,t,L .) �6- �
�� 0, �se s�� LS {e��

A 

L Lli:, 
r.a) =1

;.,
c�) lj)/fl,1

4GJ?_ gc��� V �c4-L;,:,�

,h. v +w_ 'y:l�tl.. � €.e S" -{_
} 

� 

(tr_) 
�� 

L
y
, . .' � fc J..'<- vv--2--L/l--e_ 'f L. Ot.vtd 'f� � � � � e.A OL-c f'

a-f- t1;vo ov�s o-f_ � oL-L,� r,-l�� � ci�kés

( [ L, 1,... \ ----:,, s:� e� ú:YVU.,i.x- �a<..<-S � ) 

A � s� s� ·: 1,vviv{, +-)- � q� Vv� s

tÍ r 

, 

'LÍ--
{S) / , . - L, 

e,. . � 1 ,€ ,X..e_. L---� L \--t a.._ t-C a_ \ft.57Á/L ' \ '1.-i 1 t I 'k(-{' 
'-f q (.,U4.__,( 14,L 1/ú..J. ';,.

VV � ,1-1,,__ c_,a.- � 'i �+' e� s!..: f.:es ➔ & fi!'<-v,aÍ.A.tJJJJ

0� �,�vof_ 4 �-�u -- Vt,O i'�vf rcR a?f �Li'&-t6

� c tc d,,,c,,�� .,LA,,g,l-'lAVlO� � 1JJyt.·G.;� e. r ox¾,. 

o�� J' 'Vv-iflt- i()\,4 � � �&-�+W,{_c).�(' : Cvf'e �'ve

f, 0 H 7 · � f\ 1\. I'\ 
e,, tLJ, .6 ✓ -- � .. }s - IS -A= D

TG\--( � e. . �/�- 9--c· e s � � �� � '}� 'tru�r -J,, :

J) A- ·b't =-0

�Q 4- - �
I 

� 1Y1� S

e-�· (Px · X -XPx;lf � (-4l/ f d{x:J f =
•--íl-(t11 •. alf-1) ;-1)._ ay; 

=-{A'\, T+-xax t,un,xax =-�lf=l-0
.fhv-a- olc vlfi)t [1..,()_A,,Vc._ 0t-- jo-1-J �e) 0� d��cÁ-t_·a,� �
()A;��¼ �tv4.' � c:-ev:_ � 1'- - 6.x , DPx � A 

Marica
Beírt szöveg

Marica
Beírt szöveg



Q,l,v-ti-�-Vvtc � ._L�G-:> / e

--- �(9-f �� 

o .. -{,L tf�l '. f/4t f1J I v�

(/VY--e cpt.,�·z d 

� LA-� �� @ 
s·�""'- cl___ _(t,f . 2-"' a__ cJ_,v,._i-v={

�LJ2_ �� 

ti. 0-. cl---otA-t I a:_ rf-e-u.L f' (,Ln.. ;eL ,( � �

� ía·� n�� �-�� 
A-u__� {lu_,� i:= � 'I X � � rr X ttu �-

\ � a � __fc,--r � f� � J::, l > úérv1 r-� t o { i!tLO ,fi -t1vt

( vt-0 -� � f) 
� lJ �- � l·,.lll �•� (pL� �-(/l Wi__,fKc

\-..-� � k"" { � � �d 1_ � �, c-1,(_ � � a_ 6 � �v-J-< V'(Zl{,te)

1\. _ 
) u u"f �A-

!-- _::: - L. GC ....!"" X V = -(_ lL X ·-<ti-- L { �-,--v/-v'� Vl,� + 
8 a 3 

A _ . , (. _ -a _ - � � a>< 01 oz,, ,<__ � 

L '-- - - ,LK X 0-tj 1 8x J L Y , ¼J ,;� �&__,-

·Jt-1 sy'.)�,t� e00,-��r rr,, 8 1 l()

X = r 0-1.,n. G CO::> 'f
-11-= rr 0-m e ,j� i-r
IJ_ = rr- coo e 

Z,,, 9 �P(X, Afr Z J 
v 1 �eo-óG

a�n = 88 x g t � ..2__ + a� _a_ b .t ,- tf) uX u,f 01f 8tp 0:z__, - )q-

ÖX -
' e < Cl 9 Lp - - r, 0ui • � lf ::::: - � 

�Qé= ,,- ':irt El cm lf = x
8z _ _ 0
'olp - ..



J _c:.(C)3,lr
'/vt, f'�l.L , 

['01-'vlry .·�) 

-

� 



�Vl, � �@� *� 

� t- � �� � (VVL,,t,�� k 'h �

t (,Q/v\_ C'./�� b�u--e� (V ( _ � ,- { '"JA - 1()

l �t- OV1.,,t,�e_ v� f--kL L v--L{Á-o-r -yv,:,UA � L 00tCJ \_. (; �S;�t-

fVvL.z_ L-t \� °' ��V¼ e

L ,Q_ + { J� �-ev..:I ,')U e - r 1 -=- 2- l +-1 ::.- cl� a f dP�t_Q,-c_O

rn.o ==- 0

l"n12,=-1 
m.J_ =-?v 

-L-L
e/

1
!) 3 Á/ 4- s. • ..

�h0vt p d +
� 

�
�e_ 

0 i 3 _s 9- 3 A1
J,a�u'.'A'Q-� ( 2 Q_ f-1 )

0 "- � I)� � o-� . si--tu � /UA'rw--<JJ-w"- vLci-ff L

6ou, he_ AJIA(J__,� \'��J � 

Jf L2-- Lr � DL;,: bL-:4. >� L2-

("\,___,.1 <1) .:_ <{' (_ J-.: 0vi ro J +v-e. CvvL <fiJ,,� \_,Á/VÜ-ud· u�

� � 0 f- � ��Qc� cU-,k/VlÁ/4/:_�o( r 





� �� $ (_ ( -: ()) Ct9vl � � ck &_ Jo HM ·vu<--e,,,&��

cl� 
í) -- E

IJI 

r \ � �. � e_ (_, l \.,l �� t / f • 

S ,b, -- i -' 1 €_ � ;,\ f_ � - . f_L_ _ . I . \ / l , / o 1, 1 I 

� �\.0"'-"T e,.; - � .� t::-.-
19 

-- Ov0t rv-('.,.ift."L� /"-, Ú--/A n t t-t� 0- p ''i • j., n-·'"·· 

�� e; t.,(_ �"'�-al. ' �
' - - -

e f' '# � e. > o s 1-UM /J.(;- K-L cj-1,<fa>-

�> (0:,5 GÚ /.Y..xA-, "Ovt 
� 1s O<Mo1 e'

{ J.,o e,., 1,i,ot ('_� � � é ) 

'iZe.- L J ,,,u:_ � �""" o J f1"' � cad e � 4- +-r a.,�)

f.::-0 
(&0 

�;) 

t, G t. v
JL---z-----'-

s ..,ü � � , r- v.,,,9'i., J-c--,.e �- � l u.� -f'ifwcJv.y.c_

© \- f-0d WutL �

_,e_ " o I r , ol � �s , W<'\ ew, d-i v-e 



''""' (IQ 
g�-(, u ,A_- 1 0 ,Wl_

·- Vl,LL c.{.Q_C(_ g A ('1� SS' ·7,-1,,1,.-1.,,,.,,J,,.� )'.?út v- f"' dM ( of ku r-e_

Z {'a. tt'vU-. .. l-; vl,L.{_,{,u �--.{ ) 1rio dt,111.s } _ !'} _ • 1/ ('l,'1/Lt. L-><..fl.,,r;J,--u s 

tJ :; � - � t'1U-Jv�. ;s

%<. \ cf__� c.,k� o � + ·z e_, L -r- "---.._ U..2 � 1.-u..v r 1,uu1\_2. 
-=- :;z � �_'.) ll\l� .U1- � - e_ � 'L l-c J-e-[cz_cl.·�.

·-- NIA n ('.__,, 1 � t--0 lA,t Wt-l U:.Q.,0-J,1._ r'--,, cJ..f2.e.. esf_;p{A_

f-+ �L-,( C. f»10 \ "'9--1 ti L0 ( � h�s (.u.,;fd�-/ � f,. C. í �-_,r/--- C .) CJc.,,i--{' �

� fl,J_ -fY-� �-S 

L i1.z +e j cl-r-o J4-l O�t,,,1

A·::./{ i z�1 

-- ------

IA- t,l,J"°�ll � {JJ"\,.¾__ ./t--t__ r t,:> bL ,hJ b<K

Ue c__/•h-191A -;> S;.��� �-e_ í3M ec

2.Pi 'v ='Vl>---

Írt -.::e lYI )_ 
2n 

G- .r �-Q_� <O .,.,---t,),,.:_1

J-,i-'7" (k \ � o(_;_ v.,f (»'(L,ú-(

L � r{' . o --= .� � �
1 2 n /\ 



>- �-
L

p 
� 

cluY\A- e-w� ; 

V1 L Z;.. '2.-6 e,, 

·-r /(,{I) e ? e_ 
z_

( 

��vL belg tp iu, &�cla , 

,L _ � . +{e+ 
V\ _;. 2-.

1 
ii , k

"2.+--
l� ·lll ;:- 3 G q

1 1 

\o ( 'G-...U.. � 1/1,l!A,v\. t,{_ =F- ()0

VIA e. ' M IM, cf.

y\/t.e, + V\ /)JA c..l

'1.. 
¾. , Ol i(} 

O,···· ll " lle.· '' l.i�' 11 

--� === l!Í =§§§(!!�{(! 

IU 

2(1 

l···I)t, ..... 

1 
1 
1 

jl(l
J:!íl 

. = ,; 
--:1--:, 

---l 

--2 

l 0-1\lvl. 'w:.A &t-i 

_,,l,,� U) ! 

Marica
Beírt szöveg

Marica
Beírt szöveg



MLr) __ �V--tJv-A c'rf- Y'tt2-.��L � �- c__A-()2_ s:·{� L-�� s

� i:L' � e,,,,i k,eJw-e,,,,._, 0 fa.,+._"� � f.' � ( 

CL- - E1 "' ( - � le: ?3._'-) � e� 12._i e -2) '::? R (?,,/ e �
L

(i_
L 

- ,�) 
11� . M t rvt 1 Z'I; 
'l'l,2_ 

• 1_ 

f-o-" k/'-..12._ �- �,d 6---r cJ-� 5;'cr/4�

rQ__�·�'(Yvi

Y =; f;., -[A_ = �cl�(-� - J_ ·) =J.3·JO A51A/ ( J_ - _i__ \ [ rJ J 
it--- m n-_t , ,n,,t' ,n,,j: } n ;z:, 

Ttvc s ;_ � � 't>�W� �\.Á./� 

s� c.Á-v� e;� 

�{é./) \ Í'O L'vt_ 1---- �{

� <;:�S 

IS o� \.A..LLAr Q�VJ r_ v(c;�� 

� � e,. : \J V

(!) tt�- <; '� � \.,�

1 l l l llllfü

n " 

��er 2_ cu:- <]

Energ_v, eV 

Continuum 

Marica
Beírt szöveg

Marica
Beírt szöveg

Marica
Beírt szöveg

Marica
Beírt szöveg





·- ('C)
��-(, u ,A_, { 0 ,Wl_

·- VlLL c,,G_(,{_ g A ('vlAACl SS' ·1'1A .. ,,.A,J-� )J6t v, h,' � ( bf r/tu 1e_

l. {a +-rrw,.u: lc? vl,L{,ú,t �---t ) f'rVO f&u .s }
. t'} _ ' 1/ /l,vLt_ <--,1(JL..fr'U5 

N :: � - Z: r1.u,,-_ __ }y�_ s
%t \ e€� ch� � + ·z e_ "-.__ Cf..2 L-� t,u,o f 1,;. .. V�t_

-=- :;r � (....,�.!) (JV-{, U'- Ú..-vs
6

t2. - e_ � i l. J-e-, Q_ e�-� 

J � ·--·- N1A wu tR
Q..o-1,,,_ 

� 'l � 0 t,vt L<2e_c.sfi:>{A

fq. �1...'l e_ rn,10 \"'9--r tit/) ( �h�s �· e__ J � t. · C.; (l,,f--c_ ) CA ...... -t-f � 

1-?� � �� �5; 

L il...f_ +( v, 0,[,.-(\0 J¼ O�t..-1

A-�/{ 1 z:�1 

- --

IA -t,ual_��s ��� a�. (PPk.vLhJ �0x

Ue 0-h(9'\,\ � � �c:L.: \N� vf'e......ú< (y},t cc. 
G.- r uJ...-� <0 -r�v'--Y

�rr G� \ � o(;_ v-,t U�

L �rv'-p = -� �=
2 n /\ 

� 
E . --e 

r,- / / 
/..?f 

.,.
,.., 

A.Lr
J.IJ..).�� 

·t'ZR..--



� � ( � UVcf_,� ,-{ � p-é_r (Gl. 

1 s �e_ '. � �� 'b<l �--i
--� O�_z �.Rrf 

J --F o r � � tv\_ 

,e_ L t i---o�� 0 - (v'l -1)

�) \A S: �Q __ Je � V¼ � ol,;_�/2ct e - � 

' IYl 5 i t1A r / CM. ol '2 h,Á-e 5 [ [ ' 0 /, L)

vV-{_ � � S � �"y(í

C to� I 4/ � z �)

,, ·J'l\ 0� &,� \""e {--€AA ho...ft e

.e,c�R_,.,,l"4 �c1. � frV'c /i,'\ (),u.,,1 e

k) v0 \/V)d \.9íf,L lfl;\ é { oL-{ rt: �o�

L,d 

4t;tlilM;)f 

6 1 LCU'-A{ 0 t• t,trv'- ,,,_.rv-,,_,(-,: {),(). o( iJ.A,"-f L� Vv-&Lu.<'.�il'-'.

f'tv'4� � o\ ttu' r,ic"'/cT7/\. � 1

y'cu_A-.a- � U.1,2 c;,/,dH { e '), 2 s·) L s· -? .fr <J--,,,ou 'h t{ ck, is

�,·cW..U. ( oL< vwÚ '71'"'x )

0 �_) (, f c1; • �� \;J � � cA Cf-'vJ

s· '--� r;L·� � -� é '1 CJ2A- {,.M-f. r L(' f-c, e.f_ o{ 

s�-u �&;, ryC--r, 0 1 �) '° KC "), Y(e, l�)

De� e. 'M !-Cv. U,L,c.t-,,u,Q 51w<,,4 Y ( e, <f) � f l l!Y.PA-0/-, • cJ. f19.I

cJ.J C.l¼ �-tv,J' F �fi c,J? 1 � [&vvvL � fu� / L } (}lM.J. Le 

s vt-Lt_,,,j\� � Íu--�C

•�'L·L,-l e:__}:_ '1,{ J



l Wl�

s 0 () 

a 

p 1 
b,f 

0 

··--, --«·•--�--·-

V 
1 00 

yJ/0 

¼±� 

y ')D 

_4 
v 4rr 

,= /2
?J

rr 
C(Y.) 0 

::::+
fiI T

,QL(l, e e, ! i � 

� [[;,,... ( " = 2- � .3 l(Y-;.1✓e -1 ) 

d 2 ± A '(,z;t;, " +- J !f u ( /;)Ln, 0 e,,x, 0) e1'"<f
±� Y�t�=t,/#(JJ�L0)J {2

lf

f ; ' � -' � f'"' q,: k -Yl °'f

S lt 0L cl>-t J.'. ryl aJ. ( Y) 

0.,0 ot K \/Ú o,l-' {A-t__ les& hc\_.k01.t.s

t l,� -';;, t,sc-,-€_ CA,ry1,v[)'.L·cJ.,.l

z 

y 

2

y 

/me-1 � 1 1 me-l =1 {mt I c:Q

,rz_ � 

f m�J=o y y 

d3z}·-r.2. dxi,
'cl

'8-
.1.

z, ?:, 

1 y 

f-' 

11'1- 1{ �1'lk ( 1 1 8 1 lf) =

� R-n�( r) y.Q_ fn�_ ( 0, lf) 

-�cicJ! 1i�-Ás-

<Z,,___0 "''-- �1.,.._ � ev, � ryf_ 

/ tu e /
p_ l Cv1Ad 

J111e,I ,:::=Jf 

ej 

f 1�01=� 

@ '



� vlAL �� /t,

f52-11�--/1.- �� � �- e f �-Lk.-R V:_vJ 5' 

,Z U2-{,�L #-cl- @ 
��LA 

.J-z:; f-d_ (Áv{.,�().._{ �._f 
._S�o�{ L,U-0 �-�.I' i,4. 
S� Vvu2.�·c_ �-�&/

-2. (_Q_.� �+ ú{-

�cl p-�-J!,_p_ + �i� �uJ-ue-.·� 

�v-Ll� c�vJl:- -;>\lvt,D-QU--0h'c d-1_' l'\-� 
w� 

,, 
I 

1 

' 

---

i'v1 L. - ( e/.._· v- e. . C,U..rruc+) , { Vv1. cÁ.Dc;e,,d �) == e.. , r 
2
íT

1 tt,,t,f-

p l,L.(:'__ � � v,_e__,\ °'· h· v--e 

\''--•( .:::. 
e 

L-L U1 e 

2 e,,� G� \Df � 'l,v\/4!.-'is'Gc_.P,,,i-1: ( 'IM-iflML� 

LA_ - -€ � rvr1 L Z - - :l rn � L z
= - 2,,m� mt:- --)¾ mt, 

-14- --1
. #b = boM � = � = 'J/?>•tlO J1 

H· +-� � � (�vv1. �� 5 /[;1/4<Q_/�v� • l ef-. • c-f._o{

ry'-f_ cc:.-i-� S ¾.,L-°Í� 'L .Q,vi.x-.'n e:- b _. - H · B � �
� zu ... 1e. 

W �u.. 2- (foX. Lit b�. 1 l 1v-i � � 

:e !', "r l . i UA{ ,�JL.f-f:._. s ,;e_ 11s)

L 

L -B 

-t t,.../ � o._c,. 01rleL. M w,,'(.-l. giu€.<-, e -/ 2.12+./ ce.�..J ''le'

"'-.:) 2 e.+ 1 ctL Hc-r-€,{,l + c:l,t.J--� e .TI ��,t,�? 

{ C.1>-v � 1 t-o-,.,, d " fo 2 -e. + 1 J,". �J /r-,;_ W ,j�u, f 

lY * � ,, "t.,.( \st,· /� \J-e_ Tb 13 )



d 

_____ -......,o......L,.,... 

-1 o+l t:t
jl 

f\M.. e_ .:: + f 1 (), - 1 

,0 V e ! ;2: • /5 -1, 1, / d
"' 

13 [ +I z] 

Ui R_ •2 0
( 

-Í:. 1 -t 2_ .r �S
1-

/j LNl e_ = 0
1 

!= 1 1 .
\;Jv'Á �- �·� "/l;t,t� ! 

\o O �� [;vt.\ (_{ �e.s / �_:) vJ

,L) y ( s- � < o ... AAA2J - �J Jv�'L �<h.: � � 

6 \M.t_ (flYl,c \.-""- Ot 1 � --� � �__QJ (S��/

í Vw: --L e..e.. v� a)+c e,.f l, r -� e.� v\/\.-l� d""°"' ,f'- o�

� Q,tvV�A .. � � �· 8,C., o-1 J-íce. �9--/ 1\11,< .. .()'V\A.t.�L • 

/ 1 J- L c/J� e>- to-,.,._ q--,, u.vt,,<9'U. 1 v-w..--,,·o.JJ2-e i' ti- C57.Jloé

s 'd---tMA ,./ d (1.--'1' lA . f, "'J cl,. K. i)., ,9--,._., ;y�.,f,_· V <? to l

/\.,lA �- �-�f b t �,r bt--t u.f -� JYJA)CL �VLU..f v\J--Qr1,,JLr;( �

i9 ·�/llv--e,,ge ( LA Q,{A �l,t.0-,{ f);U,,IO.. �-�- e f--. d�/



\r \_Alt�'(;� 0 -:, , , l"Á_A,__ O¼.-..) �f.A..-.Q__ �1,,u __ .,A. e 

( �� S' � ufv"'(!J-vt tro vLu o( r;: f-.o-& J � � 0)
11-,(,LA,Ú,e__ H L e O I �oJ-e "-) 1 lv ';j r ct<-5 s

( ��,{,L-f 1l�/(iu.)-{ e vL&{)ll� .. ,(- , v'---f.s.· 

t'Y\.WJJ,a,w.,, •1R,nt WJxJ«Aif. � _e,c,,pnf.y:(_

� [�t 

�1.tcL�� e ol-(eo tR : � t--1 f t � -r s �J-+�of +-cu-,�� rv e--�, cJ / 'k_ I 

� t l/\.1 1' J_; B -·7 I/ 11 cÍ<- c_,,,-.e�l-
<j 

/ i) 

t--,\.,,L.tS-7'L'\J.-t'>vv1.-c--tlt- -�:> 2 l,'l. L,..d__s oJ o,�-,1--l9,& \/L,i.,vl,,1.-c(.J r1 "'---1 

T (�_ l 1_�_ � \.,,Hc,�?A,Q.�-e, 1,1,ut1,U.C.lvf �

�;� Jc,_. �S � f Lll.-Í é) l(,J\,'1..-0,v\. .. AÁ. .. l�'",( 1-1> 

s 

2 1,1,( (._ 

··;· 'l,\.L. 2 \ '�-c---L<.'f ..:,J ..:. C.· ( hv--� �;�),:LA_ c.·1,,-·'1� ( JJ1e ..-n,:-__ í__C,( ,: 'J-

:l'v\. k 1_ r1:-1--(L,{_ G:.o ·vi,- ,.1 _ {,. ,J /'\./ -1 
, , 

\ l v v t --. l/ '- 1VH IL-11,L(_,,h., e_ ('- e,,,Lo ( 



�A «.u_ (fa1lA-'f' � 

l s,-i v-é'.,t.,_

�-;- irtl.-Z ('·�V'-

°2-.. ot--:.. ,~ (_ � C'/v\.. �, .------:;> e = t 

Dt, "--'�•{--vvV\ \;VL-UJu.t <-í' S : S1 tit f

S 1-r""· -> F� ri � qM,-0� ef'..J ,-.-.:, bf'-'u✓_,,_, 

� 
2 

L 5/ ( S+-1) � � l t\_ L
L-t 

,VL,L J' - l J__
2-.-

S, ly[ v, IAJ-i./4-C�l v(-,. ·cM(' ,

1�s 

Vl--t
_f 

:');[/1. s 

m =+-
s 

2 

z 

m =--------

s 

2 

=- + L 7-

-: - {
2 

Y n. 1 l, ,rn_Q__, m5 = p -RQ. C-r) YÍ. m Q__ ( G , tf ) _'f m5 

� r;;ÍA� c)e,,,r---,., L c.,i- 0L, V J. ).-f 0' .vf.c-. c.fv.-.._

C,,.A,Jf< .,J._ �.-{' '-" ,f---' J.f. 4 ��,fw, ,t,.1,cvh'I � Csc

1--e,Lc-�, v'l: f 1-._- cc.í{d

(�P1- :"Cc e ) 



ÚJ,�·� é! J J-l__,_ éh-�n-� 11-u�, � a,,_,,_a,( rJ?:,'
<.,_

-( <1w � t,� 

__±_ ::-. L +- s
- -

------? 

/}Jv, oi, .J t e�, fv"-''-( clc f�c..Á- ,el,/4 u-< aL'- --e cÍ t¼J

� �- �v-,<!- -�,,t,tc/4

J 

l 0 � L 

' -112 A .3 .3
d' ?v 2,,

S1112, F?, /.J &;)__, dJJ;z,,

5 -
2-r 

hT ( 1), r ---- J L)

tl/v'I..-/� \ l.C --,Q.J/:!_J_ 

3 

5 1 ·-
r. 

A.,,,,L_,, ' 
L 

d.r12-� (57.;._, {f-/:L
- L 1 



Ov'1"é' 

X 

� +t<-, c.,o"' "<' cf.,c t,w,-k r 19 � cJ,+,_-._, ,,l.--L oZ h, Hzc k,l,l cÍu<S'

K'GtA s:-{-ex f-o-- V 1M' � J,,__,_of._ h, H,,,_;, U o,--lo, 1-ú"J ' efl Gfr--,;-'1

{ \./ '1 \...,1, '1 '.J 1 ) 
• r fi /; 

_:)_ r t� 

/'-. e -7 ,j,w 'kU ci'.uc s ifJL r(, Ufo&-<o/' 1 e,- C'. f1'.J f'U'7- S' 

C,\/Y1'.? LA.,L'-"( ./w � � "'"7 ,,L " du dA> e_ 1,,.,-v<P-- � � e f cL./'

1'::, ( '6 Í t {.___ S'{UU ./-&_, L,� i � -! )

��-�(Jv'l 

C,:;L, � (\_. 2- L �\A� L"H�+ LJ=Jf-.·,vi,,

( � c�_,t ,u_.u1-"Yí ú;J-C,ú)

E .::- f_ VI + L S" L - f ')I\ t (),_ s L

b s L O�'-'ols (j-l,t ,f{,._, �,,,/( H' e,,,,_ t,c, J-.,_,.h/TIA. ef (.&.,

k\J'e- v-C� s;. -3 7- r--a_s� � r�.
s
· 

H-i,vJ r; 1-.vk uv-,: i,G__ /J.. r: itt,,.,. ..(7 sr,t,. J s L- v+ts

2 S J-J.< s [wé. tf,_ S c�l �vo� '<>-L, ) 

/ �x tc__-i---1- fl-�e � s: h� /

J • ::- e_ -f • L'

' 2-

J �e-t 



kJ � j-t--e_ �e'� �{_,

fl,1,'\. { s flv?_ �e-}L1.-'\._ w/4,w, 0/ J z: 

i::il ==±",( .6me, "' 0,tA 
( <;;�-t� lii-1.·L<--t í' t lA. -fl_e f-'�---u.,,.i' e� \.,L'° <l- {o sc�c.. ) 

�,(/\,,t,,Ll✓ [j{,__._ +f� 





1J/LL f v s�:' l---f? e_ � t--f-v'\..0-1A. rf-4-k J'

�, [ vu�{'.��� oi�'cB. VvL-0ofd

< fvl r t, rtM.e ? -➔ r,, 

9' r n r f? , 
) '-"L 'Z 01. 1 t- 1 Wej -=- ?' Í:J 

·l - e-ú d� L-.P, si � a_ ?
2- - t--c2�L,� L \_� rW-e_ 6 j -? f �fu-u. ::- �G{_ e 1) Yb r2)

1 'f'a. {� )
L = / lf",, ( 1) ( 2-' ilf'b {Z) r

2 , s���� r €:J �- '0--fJ pJ!-r �i;) c2-If't. (¼
A s s w� � � e� i� � �� e;� �

·�---; Ku� Crv) -�- be,,._)- Ye_i,™e lf' � ::,-,o�

-----

e;; � <; \y�t- ( {) (y0 { 2) �� '{ o,_ (2) � ( {) r'vl/,A.U1 f-- �--<. �u2

S�-� 

� "f � {ltVvU- ,M- rr--e.-f--0, J-- �.J' f� i L -- -e·· 

( \.f 0c �) L M,Ll,(__d 1,u,f � .� DZ �g,i � e.Oa-L h-<ni 1 <"'> .2. 

b$� 

°"-· � if--o_Á-.e 
� ·2-

� o-- - a

'-f1

iri 
Ci)'fb(l.) 'f°'-Cz) lfw{() 

'-V Ocf-V"- '°- � L Lflk e {) � {2.) + Y,,,Jz) '{., e{)] 

S �4?AVl,c \.jJ s = e + � 4".a ( 1,l )  = r:. { 2; {_)

[ J t � e 41 2-) ·= _ rJ4 {2 / t J

Hvt�1Jwi�c f,;0 � - - 7 v 



l� 0v�LJ v--{ � f � �Av'e- � d �h'.r� vCue-�: e

,{'�{' �- o,0._��f.

�smt: y714 aA·;>uuL fl,._p_ .J-w-z, � t.frn1._s, c;l.:,se C u {'vua-L((
+-vvi-L11' W�c/< � tJVl'.? uf,o(! hR. � · s i v�l-L�

�) 'fft "' D � -íl� C·v r4 ./--t--Q �J,� 

ovrt-. �- a_w� --;) f2.e_ s'.P e i.)_ � c.-A(t-k hdu�t-i 

� , u�� .J-tr-{ � � �--re cs �

<;;: u..c� �e)--. 

�"? SeA-s &-( 2 � �[h/L}(YVJ ;;-;�s: -� �

� r:� �-.ku(J 

{_ Dl� � ct_. � 6 � '-f 14- -- 01 � 'Vy -:tj 

.s r L L/L ( W'ó-S' l,L.ot- Gu. ci?h-,�e.,,,d l-'U V/ °'- // aA-cd ilb 1/

-T�µ

� ½1 � 'L-

J -4 ( 0 X,-(.2)

.15 :::::. lá [ �--+-(A)J __ (2,) + l.+ (2.,):f_ CA)]

J(__(4)JL_ (2/ 

(J 



-Cl� 40h� &� 0� VU'W-ef--cu1-cÁ� <Df- � � ·==- fi_§) 
( cn-{vi.:: J-o)_ 1)/{2,-0�cÁ /&'vL J X { 5 p�-'-'1 t<JU!-c� c-J{ 'C1-v. )

1s cr f;°' W) c.Jv\/).--e. 1.1U..l.LL ()A , - • n . . ( r ( (v () Cv ,1 11 . fi, t, - ,I . )0 1 � "'I.A/V'-'C..l,� .:i t S' C:1AAor l A C/1..,a--u{ �rrc'� ev.o---c../t'
°:!) 

Y� { �yi.� ) a__Q�w� s-� s Llfi-�� � J-, 14 L-> �CLcfu-L

lfvt Cer.-�-�) tt..ftP� s �� �� f J' - u -

�e���( 
Tk � � W?2AJ�VG(Á'v� �1 u� _ _!j_{'�-----�t � �_{' 
L�- (A_,��� _ 0µ,,� s ��/U{A.Vf,,� 
t-Le 1 S' = 0 r_) (NQ. �l.JJ,L / V\.T2, {-t\ 9 Le� d ��.;_,{leJ /

S' � 1 ©/-r,fo �UÁÁ- / 00-i � fYL-
1

v� <:'�_J}e .{ /

�-� �L-Q.1)�_ C_t.� � ó ( � � �-i. '�S' lo ,e....J-iu-e:e{{_ rf--n:,tr-�Á

OILA.wt r c�eL--t r4.J-e � Lf .e-� ➔ w� -v-e.�u_' ,;-e

s·t:--c.'--t ��ULA.5Í-/ 
+-e e.. i ��e o f � tl-(Q,<l � v}-�-w... �·ef 1 : 3

i..-=- ,{/;2..,, 
A i 4-

)
a, C L) == E Q. r Q ( L)

Hi '-j)b (i )== Eb 'fbLL)

(H A 1- H i) 3/ = ( E0v +- [ b) � 
we_.Q._te_ o/ � Y t4 �- .yf 



�� ��� @ 
• 

tA . - /\ 
E = f YJ H 4> di-r = fa, t- l::b T fuJ � H \JJd·r.-/ 

,-2__� -+k�J VW<A..s>t �� va1 C-UÁ.ia�-e{ 

]lf*Hn
1Pdt:= cí+ K ,1- SLi�.+-A'.c 'lq---

{7r � h_/__ 
- {A_/4/L.- h,' e� ·e �4 e,,{-. 

( == f [ 4 7Tf � J lf a. ( 1) /2-' át') '!' b (2 .. ) 1 ,1_ d'l:'2.. �"7A,c-- 6 tv�
� . . 

K °' j f 4:-i, 
7 

• if: (A) 'r b (A) ch:'� 'r: (2..)lj/0 (.2..1::ft_í,1 1,i_, � cÁc '@"' e�
1 L o 0-

C ·-:> L vtk,.,-c;,_ c,)Z,_' (),1;1 h� _9,r-� e J %. ( 1) !2 cwd g 2 -::, -.e I lVb ( 1) I L
\..(__ ,_:..7 --� u -- 3t

1:::.---e4'a�l1)lrbU)cwdj1�=-�-lp;()lo..(i)

·+ lL �fw_s

1(_ �-(s

2- lL � ol;_ � C€ �� �

�� Ll)}-ú( S e-f � �y 7L - � rx. 0-, f-o - ,l,�' V<.t.-L 

s =-o 
M ,np_ n..ci_ .!:l

4-4-4-4-

3-3-3-

z

Z,-

1-

4-4-4-4-
?,_3-3-,J . 

2-

2,;-

ZL 

Z,{ 

�f 
7 0 

( A t0 4- Uú J.e._c,,f.vo-u_ r
l--� � Á s �Az) 

/fi:::. I fi!M �:::--0 J
r:;, (1,\} \oé.,''..;_, (V\i( 

1 
(.. 

As -As l 3 5 J'"'" • • 

0} �be Í'A



.-l{1JL -e.x_ci!_,u _ _,y{o--vt {!VLvt u' r&

n -h,--wl vu-..:� Vl,{_,t,�- v� e_1'_e_ � [ 
z__ 0- vl. -� e__,�� cAv--r'Q_ cfe-----/1., L-t4f iolj cJt� 1;u,J � f ,/J-1 .f__ . U;{ lU I r t e( s; 

&�J l �oe S' ön YL / e ( L � Ú-�
1 ug rrv{ L,{_ - 0--Y l�'f éde--vio_ c/i 0 

w 
lt 

\_, Uc °r u-ev_ vt t f__ '. {Á ce---(� ½ u� o1 u� <./lt7�- L;

d�. c-tuL':l-vL � { \}l.__o �e � H-cJ � f '-', .l"vt,t e a._'- <OÍ w _r 

� �u_,,� (P'Vl L{ c,,c' r-C-'1- 1 vi 01__ l,t r,J-e--u.A._ � u�-
···· ·•"··· ·••·- --•·····---·-----··-..... 

c:-�--{vu" �� S' bf 2 e...Ú2 � s � 'V/,A;? f h e L� a-f.eu_h �

'Tlt_�-� is

oJ f-0..e. 

e� �d vvi. fG. +&..e • �41�� CUc2�-e.f!A,u 0ff '�

_r� �, kw--- 0 u-� �u�'t ��{ e 

��Cl.) 1 
% { 2) �:: �- 4 ( {) lf 0 { 2.) - � { 2. ) Cfb {_ {) �-l�

-fc� Z e...G..c..fi,e--« f' 

cl'l--o---v�/4'.-� .c--i:� 
() íl , 1 o ÍJ íJ .J - ,, fi .0c„..J- ( D [- a,� t�.i'

2__ \'...A-c? C...f< v'-vL i' LL"-- f--'V, -'i,lA.,ufl.. vú:>-(._ v 

� _ �. . GL =- 6 -➔ 2 r-&11Vr \

l 

oL�I/L,,J-., • e� ·-...:;> �u� -= U

Ú;l,-,L e,Gu_ '(;Ú],1,if ( rv ,-i?__,_J-{· W 4 tll,ü<... (!_), • l-� � � � V(·(,11,l� '. a_shVI;/ S

V(A.,{,,--te � 1 .(' � clI' 
<:p(y{ Y � C9 t {A/vl.. chi."'1 � 0L h : el.e__ 0fY\JL,f .I'; (>1 \e:) d-TvL( r � l' e.-f-e. 

• � �,-� e-vLS



. fit� [-1!..<2e,J-r� S;�� tf cJ._�_rC:39

\) a--(2� le. .()__1?'2 e� S' 

y � "("Q_. e{ ..{' 

lvL�\��o� P'�-� \11,,w� + ?o� �yvÚ,(CL�

�S'� �(Oclc�t..·� l-� df,Le l'.)�(½'L<a-f atLo( �(�
�--i-·t:)�'t.✓.{, _J)� oo{s, -2 -= 2 ,( 0 {€ 7 --6 �

r

-lr <f 6I I / / ( H e rMe I A--r, �v 1)<._e_ P-i,.

l o vv1- v� � e-1.A„L-t'f__-; e-- '. � -

fi,
He 

[eV] 

{- l ! , t a ,10 � �o JO 40 so GD 1-0 go 90 Z
C' c) __ Q/\.FL "-�. @/1,1_ eÁ-- �S' L +z. � }'lU2.-NÁ..S' / � � lU--e__ �1/ 

6 � -? "7-" .:YVL : � CvL-,� (Vl < e_ S� eU)"-U/ �-

<\IV\ €.- i w s [..0vt.,._ �, �- 9-vt. {' � 'tL.,"s. � i' v1J

fi,-' iV\' l _e � f-w '\,,t,t,o..BL<M.M_ �

Df- DD �J �•� ·-eÍ.JL�

� t � 2 e 2 e_+ 1 ) � v.__d vt (t,{,'L e_ �Loe. //Á,LS

M t l -::; 2- ( 2 12 + /l) d� c_}-vv-l{ s (A.9-Ú LD ,-6< cs+

(ol.,,.__� �' a,c, (/\;t.,U� >< 2J2 {}_-i--{ � 
X 

'\lvl? � 'hL '. fV\ { 



k f Vl$ in<Á.:ld! u.p � lu,,n,u f O { �. e.&UJJd.s J-r1Jl<.., 2 �) @
lAJ-uv � e,tv'Ov1 L s �, 0-aR � � f-&.-e <Zow--es t
� � ho__+e_ o,_}_j_ d) "I.AJ-e-d b� � --e>Lv� n' &1lt (Yv1--V( c�&J2e__

S Q"1w& r u..� +&. rn , R. J-i �J__ CJc g l-..a-w e c1 � ll!�

l4-- el� +{ �--u._ a.Y. L-(2.e_ e� --? +-o ·vuu,cr _e;;· L,u__{2(}__ 

s; LA.(?_f_Q_ e; e: � -e--r �fl 
cJ_;__ �� u_ 
b�LH,� 

l\,,lAQ cvt(L � -11,_J' 0)

.s p o,L J � �

l -::,. D /(_ z. J Ír-/ 

2-(2.f+,1),,. ,z b {OA0Af 

s p 

t@-PJ 

tí1t11

� p 
l !n r1' TIJTf
k !Tl N 

K ·➔ n.. =A � l-::-.0? s 

L ➔ -fL=:L �.l o ➔ _s. 
1-�, ➔ p

j�
lv�

\��
t11/ g (?) 

g6 (Rrl.; 

54 (,Xe) 

3G(vfr-) 
,fg'(AT) 
rO(Ne) 
2 ( He) 

rL = A I l.,1 3 1 4,,,

k L M ij.,. 

ms= + . .L 
2.,, 

ffl
.5

=. + i
� 

+A 
m� = f-11 ot =A) .fYl.5 �-k 

� oJ-JiJ:; : 

� Y\,,L-L,Vl\- -( c),,J p� D <. 1 ll=> 



.�- l vv1,,tel_ \ r1-cli2 ,
• 1 .. u . 

(. /)�S l?,· '-{ e, v \.A....( °(r-Ov1..,t,._r{ 2/-.c.Í< !f .>{ a..,:tlE:i;(,(S (J fj/ 
f&'-k. Vtív�-l,&'vl-ú«t a/Jlowe?( hJ Ku' /?.,X..,CÍ:«,;·z'()tr ;:n„í,á1;{�

f.,e_,<;,,"s·oJ 6---J.i 'i Ü/f'\i')U/ ,{j( re �?J, !, ; 7 • t, f) fJ ,t (}. 1 
• 

r / -á ' � '' , -ic r· '.wvLtL-(..,t' 1'-6:f-C,lxt:·Ct té é;>Dh,,t,.'f:{2tt 'f-t....c/J. ei_� cÍÍt"'YJ 

·-➔ wtA„ -h'. S',f i,u��,, 1:. c.'y-r h, /../ tvu4<{/-ut c.J{· (Yl.

·':::::) �• 10'{ t... UJ'cLUt f V\A., c.,1-._· v.-&<. l] s ó u.-<.,'-_;:...a.__.::h1. e

.5 'P 

L UI]-1
K � 

5 'P 
n --r 1 
n Be.

() vu2. le f � 2-;: c.i.Q_ ,__.ev�xt e O"f 1s C--- (:.0--1.-t be -('A:2_ <;;>[ l1-1 

..e,ct.✓� �--o{ +,a r{,LL 2 f' k.f.Aje..t.. c}_.a u. C: L< e--LuL..c't) 

e ��.u.g \'.j-;J!t,� ol--�- 'tcJ ��. ,1vvL C--fv-.--v--€

� €. 7t --::> 2 Lu.--1. l>c-w,•L r,'2»1. 9 e - f!-ed_ � f?·{· u s;:·

V�-vtlé -

b ? 
L Ííl1TTTl 
K� 

6-h.� .... � o-� > /j f 
\ • 

� 

w��4 �j'Lt,;í 

� d_(J_ t_ÍVrrt--L. CC'rvL{,,,:, �.

,--L-L€.. 0-,1·"0 LL-Ud � ú.V,_ C;,f ftu 

d_ C,A�.J-+2_c.� � t·lt----?e> ,



� - s: úe,'MJ'.,:0 QD 
UE)'U� �-� � 0{ �f?_- l�� �S

<;·· LQ �, � �S' 

·-"Jh�� � ' 't-v� OA-1 .. � � J .=- �ShAA._f

2. 2

1 -= I ( J f--1) i1v f 2.. =e H - � lVJ -°' ! f / Í ( J- -i) - - "

To � e0' � el..a � � r .. �, 0vt. : � v� J - $

{ � cl.=� � dI
1

t1-15 G:lttl �i� 

1--- - � }!!" e«,.� 5" e, \.,t,(,c_d..Lf' i (.,0+'1-
�Q_ ��G-i, L!: � t{ S���, C

� 1A_� lr-i.:: � d_,__� � ; a---i ( � / UA.(_ / vu>

j_ z L L :_ L2-- == � L 2.. . 
- 1 .. : ·� L 

l--

l- 2 

=

L e L-+1) (jz l L 2-- = n '-- . ti, 

St..'�� � 1-{u r�lA 

2 z= Z: s� s L- ::- � 92 �
\. t 



Y�u�� 
@ Co-vvvi__o edd1 � � r 6-Ji...s � a._ if �,,,{ 11 : U,v_ �/'� 

W-c.A--wn1.f fe-4 f&J 14cdel'-v-r c�e_ �-ivce-P_�o( � /úL t�
+\}-., � � L � íD � � o 

� eh u/vous ➔ � C( e-&� r �:, U-.,.4 �

f{A__-e_ \n���v b f � rfZÁ\Yv{A_S' 

&� �J--us : �ol----Ll,(_�� Í6.f2 v�ce eh_� s-

- Á, � U!_ �� 

-f_ � °a , Le :Z:.- =- -� 

Q,,� •• 2 ��e r 1 � e.e. e0L Lfv(Qv...

(L Q-i,,l./4-�cl{_ l� � cl � ( 1-4-o Íe�-n,,� c&�dq

(J'vt 'f--{;--e � i {_ ( 1-o_/-e. ) C!J f i/-tuL vu?� lL . � í/t�
irr-.2..[TU � )J.4-

�-;;, fi, � X i" UL. { + .S e IVL--Gl e,&µ ¼ 
� z._ e_ � ,_ lt ---

+ � * J,_'7}-( ��
+-1 - f_,;:l,,�

-g vVt- � {--tu .e rJ---+e_ j {;U\..'. t--t-l f' Ct«ti. e 

� v� u_ e-1e,�, �cS' 

K,t_z_ k-r'L-wÁ r-) -� �{/.) ��� ! 
w k0_ trL tu,,L, ot... e 0-..J� � e.
� s: s \\.Q--N��-6,(_,,__

l,,l,Ll9-1----e H - le_· k-l � J

� 2 \J�L C,e_ � � s:

�I � ulu ��11 �r 

� i - te r Y-111 ÚL

l VvV • 0,-l "° �� � �� -� s

� �� l �L 0� ((!_

----- -



4 .25W 

3 
k.8 

!
_,.,, 1/)u-h..vW--&vW

k7 f .e l_,i ,'A ;; :-:' ci.'.t W,. ".' 
ö

2_; 

�M{ MA Jl�ci--vúl--i r/½7r � 

�'�WL C1A,c ..,jl e_ ➔ � 

C\..-- {- ot:__,� f 0-- c:_Ce_,� f u::f.J-o1f-1 Ü�
_L._/_

,;'� L__,--v_ __:_:__3�[1

K � l/J � � � -= IJ" � h' ,J_ > 2-01 <, t,_ V 

.<; � � S r )-.. � d1,_ pw ,b t7h (),,_,_ Ml, o.fe ww�,_,f

\Pr- u,J.t.-,,� d1 J-,,, u,-{l.ú,&,_, \A-fl-- Ut, cJ-w � r o{ � á,k, '11_

"1vé--vtS tJvÁ- Ov1A. � � f,o!M. -� ��--e 

e_ "?, , � !-fu K, ,:{,_Jj_ ( V1 � <) - C"-- e-, v,,,,._ j--f-<1 t �

l {O � '1( � \1) 1"'€,v •. fGt.-'�- C1„S 

� � �F �'í QvJ-d (� H,,, �, d-, 4

� CL eJa_ � I ,9-7 <1- � ,ili,,t)-rvv,_) ).,,€l q ( v�

� i,� 
�LL 1-,1µ. L, H ) V :.cl,d '-7 L<.-oc( � 1 t,t 

)( � ��� 

'l t- = Íl,Q, � b � �'""

# e,, •� "1 "'�wLI«" Ytfü' eitJ-, 

Cfrv,- u � '"' e,_ J,o � � aJuc

� ,\-(µ_ e)l�r?i--uvt p'.l-lu'/4 

:t=v uJ_ ( �cÁ-u-i-e_ � tílQ_ e o[ /-(µ__

.n, 

I,(� e 

f N

3 M
K 
� �� 

�� � -d1� 
-- � L{f<- oi'- ; � � � X 4 ci,u "-"' � e.0Ji1 L{�

1/ l- e;u,,:- k.'- � o � U<,,_ � RÍ.e � r o {- /{,,e aj-. 

l-1 v�i-oekc�L �r) � i"l--u-� t-6� .('�SCo f? 1 



H ,_ � lo ,}-,,e L "r, a«.ot a,,J-,_ - � 8-M_o{,_' "( @
·�L l,,� &--r--tv:._ �J'

Cl � +{ 0----vt ', Wlv\ o___.-e ¼.e '1Ah<9-{Q C{_,lY.JZ-J S? VL-� {A._,,, �i Ovr--f__ ?

Wb{- cs � w»�-�? 

- � �() Oi t,,\_,.U-� s' c.---rra U/4.-� b � � J--rr-ru. J' i l{ '4_

$" � ��� '? 
•-- L vlolé u--;_ e& a}_ e�� r -� tÍ f-t7� b c[ J <J-vt-u2 i � e:k ö<._, �

+ 
H2-- �

:J
a�'°E �V-<� {�

2- (p +- 1 .e__ l-t ·1- H ·r.:::::. -H 2 +-

-l � dL� � � Í( �
l( 

�c!L óh'o � L � �� r hr 

d, Cl rt?c.u& F' f � Í.5. H ah-n. / p2-� 
e:-t .. cvtí)-¼Loe P )- , tl s H a.J� f 1 fo-r 

.- A· p7�0-J;� u1 t}-{v 2 r'V\Q �.S L

ru1-t � d-e�

P-1 ,

' 

' 
1 

1 



') 

L- p /

{. { i;�1,C.-,,'%'}J 

ro 't 
1 

··H .. t 
/ p-,-,. l �· (.t,LYG�-Á"t'(J1,1 

2 
_, . .__, v\__\f '-'\ 

' 1 
b o-i--t 00-._/

'--i..-€, 1.,u\.9-,{}-('., .ci,ovi 

• b&--.,._cLL(,� vUc.a-e

flt,"-'f '1 ��: \,VL c,t<,v,j

' ' 
\'-

t >e> tL u-' 0--1A cr_--(,( 

dO 

/.-1 

0 

-L

+k?p

1-crJLéc/4.f

E(cV 

r 



. 
\ 

- vL O \MA_ '\/(/4 [;(.,(A__ 

l 'G--e_ � �e__ v� � 0vvz_ l,LJL exd a__,i_ � 

l;v--{ 1--&__ � 0� Ot � U-�.,z v(-L <¼s

�· fw. ,:: �� 0f .J-lu IJI,� c{-,.e,,.,,.



0 

\ Q,,� eÁ/LA-� 

( (,,iA .. : v'-( (,,/{'-' C/vt.

'\/vl e

>-
oCCL!.-•v.' {---{ CM,, 

r'\IIA,t,v..t� e f-
c��t 

::; ; '"< <J2_ ./t,.f_ f-o-r� f e,_Lu-a,-j1' í l,:/!-r J iE- cf .s w,·U,_

V' F Z L!J\I P � ; ' • .1 d r 1 

i V''-'-- -- �'---S / t'vV iJ-e-í'<;,l{.{'. ·Ovi_ \f'0tC eJ(,e_ � l-r

J.. +-v t-l\,,ci t"Lk'.v) /"'\._.) L. L ? úru V f.n..;.,,f

vt.>2--y�-e�d i' ()�{ } rvt1 E, { � \

� -'YYJ �--� au_ W> t-7 !;c,-0 +
Űt,t-�'2�� 

�"l_,l"-. �,_)

0 + -� ·,t. 2, !.3 ., ,,, 

0 � L 3 

6 
--- 0jl 'P 

� 4- 4- fY) j 
+ - ,,_. ·-





l,i}lc,_,, � ,1-w-z:, rpiuS a_,«_ f f

--) o-v-�·d-"2Í 'Yt,u,{r� � �-e��

o--',a ü e.,,_ >F-f s ➔ ,dl� � �a1,1

(kA-e �L�J

·V.-,vt- rcho-i--&-.
0 --r-r-r-r---..---��------,-__:::::-,,

4 tt-· io-'" [ m] .3 

1+,s- ' ( ó
8-

4�)
:i

.t1 

Me.- i+�l--�

3 J� �s

e n-"' 1s ) ,_ � 1 s (,ffv,,_ r- [>t_,,..oÁL 0l-L é -eM ��

\"' � (9--{' v,,.: w ()J-,'1- � � HL fii 



UJ)__L f-_,� �----( ��84 o(- (;vo·lM,O � cl; a_-Í-ü 
@· ( 

JVL-i,.(_'( i'/,UIJ 62 wlf.1 

_ 63-As dM-- is 6�ls 6,a,, *.2:; TÍ,t;f.,lp őg}p
-'A 6l_2 

H.2.,-=t=- . 1- ••
1/� 2p p 

2,GfX

Hi 1J, 
4, 48 

We
f-

,,'l tt 1' 31A 

H e.i fJ ti l11dol), 

Ll;i., tl /) J, 1 '/ 11 
1 ic 3

Be.z. 1'J tJ tt tt iflmvb, 

B � tt "t,i t� .y t1' .. , 3 6 1 

C2- tt 1i t 
'1• I lef ·1 1 � �

3,6 

fJJ_, 1'0; tt 1'i 1' & 1/ t 1 1 

1 \j W
;1'-i 1 \J/ 1-i 31-

02., ti 1'J 'i \� fi 
' .J; t1' JA, ti 'Í if' 5, og .. 

r-
)_ tJ 1t 1� -tt 

k ·r 1 1 1, (:y 1' \� 1'1\v1i �g 

/Je J,, 1'} tt 1'} 1t 1'IJ' �i 1\k 
11rt� 1J, �b.,

T 1,'--'- n-C,,,; � � wK � s>�� '1,1-h /.l. ú, C-í-€am, t<f �11

- kPlLu� �ol : � @ c:lv-,...u � /--le "rl"' ..,;k q-7-cu_ _sHM(

w.:, ,\--1,c lv,; 1- r6 <M-. i:: L:, � � Jw,e_f¼c H,c,e !JM-<-Ju 

1o�oté.� <?�s ---,, _éA>� l:,c,_,,,,_o(_ 

� 'Lx�-ou s , E 2- , 0 ,_ t t "pv-, s / � \)-7,,< : 11 'ffT-�yf,- � 

\e v-Á- � 2 J.L � f { V-\_ � <le,o,ce o / h); dv, e_ � � Cl, 

-/-kL Q;,,c,-i-,: f �'l;UA---OÁ-vt e • � � L t ��- � tJ rl'--' �

eV) �,,: v,. s- 1' t � 11-12,,,w--01,,,,d c,/IM)� e w,,oue,JL -> f O,,tQ,� e

- � 1 is e ,_ \ eJ/U--a.R rwr, tf � e-,,,,_ d,;,, '1 (!,vvco( "'-1,, <t-,' t.,-s--,,, cl<' '"1 

qyyt, � � ---'7 � <)t,,.--/t 1,L,,,U- e� i.2.,, 

Vv -� 1 0), ( t-1 1 �9- ( oU,s 10D u' G..-- f-, e;,.,, ehuv-r� e ,ddYL/!,,i,, i-:J

dJ-� w,cf/,1,,é!f,rvclo�� W w,u_ fi-('. �lel. &l� u ( e,

� �--"-' w/ ,\, <'hA alA' "'íÍ cv,u). CL-t,Á l, ln--L � ug r' Oc-Ú f 

.{,f s { 2- 1 ,,{ ( 0 

-



� e__,,� 'LA,ULeÁflA_rf '1,u_7 Lz_�eJ 

� - � · +í CQ I C 0
1 

AJ i:k (1_ __ , • 

t/\..Jo u� o/ .s1 0�'( !

o ,�n � \)., ( cr--1 u , d i _ . .1 /1 /l '"' c:e_ e fJ , /' r - .d... 
10 L---"-' V- • v vv \ � 1Á. (,.� l,V\_ VVIO---{ L 'a{,( .f1 

y_J_a_ �"'vL 3 OVL � LA.-lil J{ �<Í i:� !, F o-.if-i ·u� ty +-&e b &u J ö-u6j

( , '½'. tvQ_ __ cll UQ__ : { { e_ . U_ _,- -l ?-e b vvf--
1 

cP '?AÍS L. L WL-l_ � � .r � í I t--lJ_ &uJc?-c of c,U,i tfTZL�/1Jl--ü d �_rJ/_ 

.e � V( �- �--vd ! IJ 0--_ .f d , : 6 g cí!_ 1 e t'. s p

·1 l� Vl,U-- � � �-e a,Q__;_+f2-,m& ::Z. AJe =e. { 1_ 
1 

-� � 1 ·'?-

-� � !);�_t1,Á,,·ue_ �e ��_s ��af rf;uí U2
·-2 q 

r� �,U,, --.;, c&-<ÁYL'C ol,'('\K,t_ � ; 3 'f Ü C, U<.

;:"í {- ¼--e_ e.f_e� v t Ua- tVM s L,c�a€ � f-o f{,.,,_ 
--2 0 

\""" p{, 1,-{, � "f c,,e e. e 1, ,6 ' [ 0 --{ 1 e_ d., � z' i-- 1 0 ,-/';,_,, e e,( =- lt , ( 0 ct u,

r--:i T 1,,__, ,,f.u� o � AJ ,1,_ e OM k � w-,,l te ?- -C �o f '-" VL o,{,,u l,(Í 

d tJ--w l0c0 P--� � � co•{ ct

� Tl--w-j � W Cffl,t, Eh-� t' in,,,,? 0Q,, +- i ej!_ -

'lYQ Jv_ t oÁJ-ro-J,: CAA 1 ", L<0 ,,,,;__, t L, e, u ct 

T lu v.J-vJ-e�cÁL-�

� _::, lyyq + Á 4b

yw aul d y;t-s c:i-�L

�-e.,,�c4'-- "cÁ„G ! 

A ➔ � --d--�ll,�

\1)1 IJ_<l '9- � �0,,- � uJI /'_5 I k>'-'1/<-d ' ( � �

CV\Ad ' { � é /,o (l-1,,L o{



.:S v�é'-re.. r fi � ( �'--�, 8u'1 t1t .. ,-v)�� / �'j v�
✓ 

/

Y·o-i...'----< e�� s Ű'--<! (� u_c/_ bV-U (f__ tp_Á--uu�. �l""P) �<. S' ci

� t.'.: V\ � olc,,� c.1-(, -tr1A ·1,11-Ífuz.rc: 0 U� 4

x.,,.. 

� �e_ vv�v-Jc{--ut,u..c,{Zou_� [s; -�-� 

s p 
L 1-,1r,1J., t 1' 

kn 

·� h.úV ½ dof/4(/ S"'

llta_��\,t,(,� � 

z 

r 

2.... e..Qc,� J f'Cf &"'(7L\.l J 
'vlÁ-'l..LS't-- (;_0--<,<-(?__ d,,.__t(-e...t-&J-
� k �( : f' X J f �

(_f ��11__r 

Tµ.  l-° �· �s tJ( J--t-ú_ <JL·-.s.

r?oxy�Ú/4 ev-r-e.. 0--0--j�-"'1� hc.

� &-t J--&Le.. H � 2

---;;, e� 1� �� 
�- > C\Oo { = {O'r, 1-o), w_ui,�

H a_f-e-i-vl � ·�el. e,(P...._� il)flu2--r 

:3 l,v'Í-1_ (...,ö-./l-vt� ('C�i I' r,i_, L(

.p e,Í,f,,� 
p x ( r r; l P2-

Z +f;:; '. 1S' e.Ju_�.f' 



lt '2.--('.>,,,,v� U'-c,Í.e.Á.Á_,/'
t 

U/"00 C,füL«. L- fr -o·11 �, 
() 

P,{0--1,'--" .tL e. '\..'2',,/4').--/ c::.-e-ve-" \,-,.., LI.AÁ. 'c'.it, 

t9 J (,,,''( p X I e 1 / CU..,A..C{ f2_ 

LF 

== J1 3 z

( 5 + Px t P� -r Pz ) 

( - \

1 S + P7 PAf - fi. 1 

( 5 - P x + P t - Pz. )

i iJ =- i. (s - A -r, t- o \ 't'Lj z_ X 1 I: 1 

l .J -C:1.ú _,: C..1.,t o{ if" ,-,,C:'z:,,, ._fi-to--u. f (iC+.{:__ 

z 

\;\,,('.::; t· <?. LY'vtA.. s''C--t ,:,JJ..,/ f.� 
e.)__, t: rr(. e. .f,_- Ct,( ,.e{). 5-·;J :)15ÍAI.tÍ C { V

i

. eti.J 

CH4 -� 

'? 

.<;;: p ";, é{ .l.'j i,.u·Cl.l.' }{9,{). ,;�

�.b) BJ:/5 hybrkli1,e,:l v,;,p:;_� fund,:on;-, 

cÍ:J? �� (,,,--,-1-� �\.(),S"" 

E khtu"!R,, H 3 e ·- e 1-f ?>
� 

{ 1 ..f-·(t;> c_.,.,{?--{/1.,�{,;_..-e_

e.- é bond, ()y1tL 0v� of l::u:;,o :!Jf'!i ,lvy-,h/')")dJJ : <:ir bo.fUL 
!-l1wno0.�Q/4Ó,u OCCl-WJ a;t o� o-;/;J.{'tak; { eu<_c{ ü� MiJ.Ut.<J ) 

OI:) wdt_. f.kc0 � : �� ccd0,- :f:w'IYYabh . 



>
P

2 - ��LLva.-h®-..,.,

S ( p X: r f q tv-J (YVL' f(_ (,
1 

).e_/\ 

'f'it occ � ( s dz Pxl
�L- � .1 

- V3 ( 5- � Px -1-vt pif )
w., _ . .L ( e: .4 a [Y 

)l .!.J -· -{5 
J - fi rx .... y� ft 

\/·\ = Pa, 
S-�� � '. e 2- H 11
'4--/ C=-CM 

2... f 
L

� 11' !-? o-vt..cl 

(j �( .f-w1> t�'2... - s
--. 
1r h--tJw--ee..vi twv p .L - ..5 

JI '. w-eo.... líU +-k.Q,L 111 0-

(
J 

'!
i 

be-v.__c-l � ,Í' d-i, H 

C,.,(Jvt,L vlA.iYt VL--€,. 'flO � 

Ovfu LM, of. .f-tLL L= e �

- s p � lvij hvc d,c U!Yh; C10

\.{';l = p -x 

"-f L _= \p � 

'-f s = s:· + () 2 5 � r-7 lWJ 
� of-I'

lylf � s= -- pz. � 

fr ct_J4 �LA.-- r t. 2- H 2

,H C-:::=. CH 

�2.TT 0G-Uo!l

Cf' h�� Wt> sr lu1W�

U V\ f_, hfa'i:',{¼__ r X - <; Q,,VLD( 

Pi-� 

+- f:z

z 



/7;
-----,_ 

-------"'".........._-......__

-�

I 
---.__ __ 

' 
,_ 

__ ( p L {,t,j LJÍ� �-� P'1,,i

e C\ lvlM s· vv\. }f,� cr

, r � J z... 

ih) 

\.t'"l <;V'- St 

i't'.' .A,t.,t.alÁ..t,,. Lt f z... e,Zt c,,,f<'ö"l/1 S - -7 l{-- \,;,()·izJ t.� tt� }t\.<' _ cJA,;;;1..1,,1

cfi.ve·u s (_\.__.,-r--e l,\,.,C f fo C,JG-eA.·l=Lt0 
1 

H/J.. '-J kl©Vf r-cr,, l� 
r 

l. se.

- . ,, 
,S L V0A .. /\,.. [/4..D --f 

,, .. - e :::;-e - e -== e -e =: , .,

\Yl t� ÚY'\.VL L;;-'l L•l/:;.-f-t' ·Í9-'V' 

cnrt..:, -� fd s
t-r lN\O,,{t-t.-ftM.-\. cA -L&ht s 

� e.A-.A.k.--<)---') i!_eA,,--<,,,,e � 

�; L,.,,A 0-,,J� 'l e� •�� e/Le.t;/_ 1
2 o-.rt f?/4,t.;_ r kd /'\_,":>

1 " 

c,'\_l_) r �Á,.:th/l Li/ f-� v-L· i L l-J!Á_ 

• 
-, -1.._,) 

(9t:�>v,r 

Z- n.. 71 »u.;0awJ I Z ,� �C/11- árt/;1J ()(7Í U 4 n �;(). � .



fo) 

·o.",.....,
,,...__,�-

-----

'----� 



v'v\__0 h 0Yvt, e{ cJ--t-uA:; � f--lv_ �1-{,&ú~ t�J C-\;/_ {,fo�� <�

-,r--f:___..,�G----t'. ·-\--1'.J � e� o�G-a-__ __ _ _ _ _ _ �- _ � 

\b cf,__·$,.fo_-vot l\.,l ��b---1-
jt � 0ll.,LC0ul '\A,,{,/'0/Y:) 

. ..,.__ l_ 

M,;o cA,� o J L\ .. u2-r '"' a.. J_ -)1 r 0

L'Z... /_ � l,� '1/(,'vv\JV�/..,_ � 

.a_,.L? t� Q/\A,,1íJ,f__ � ; t r· - c....r 

� ..... h�� 

t? v- -: ll
2 

�((cf-f}
2-I.

� GQ� J,_ C?-v! 

-- 7 __ b b V '---- _____, 
� 

\)._:_,�9'1/\ 

L-2: "Gtz. l { e-r1)

-� f0 p-P�' J ��

k., e...tw-e-e..,(/l Ct � lo

L'vs--(l..A./VO-l/l/L- e () � U-' � r o-f . 

S v- 2 (tr t-- L)tx w-0- -z. 
�m' 0--0 -,� l Dv ::·t- .,{

-�vJ� rv0 1 {-D
1
�-eV t...��

e ]) :.. r/4{_ .s ro t,'\_'{{ -h � � )

'l.. 

12: 0 t <' -\ l:: V- f -t- v C: ( \f + t ) t v--'o -/ i'.i !._ (e+!) f t; e 

e e_ � t.N� -0 \- d-w � � ri-c--4-e



/1 1 

E_q__- Ee

·�----�� v'' :::J
v"=Z 

v 1'= A 
v'' =0 

·v�- 't1:cK.. 011. 5

b0,v.,-,_o{ s- L VI. Jí2M �ÍJ! d---r(jlA.A,, Q_ .f,ccuL �� (Pus

r � J� 4rl-1 ryi,t,,,l.L r 

,LJ Q _;=_ 0/k /( 

DS:...--:. 0 

\_/ L. vnJ�-(Jfl..G� (7.f,k_e_ �-' Ovi fit� ,4,.,

v'---i--e,.&.v, s-c VW'.)_�./'vt...(;_1..li>--t,,1. '.l eJ!.t;__ c.�u< e

/ - - • n --hr�l,1L ::S'l., h ,>L--, 

CA.A---"--6/l-'"- V"\., t,{\..,-�\..- Q-1,t.-oX- 'I ' 

� (-v-cr -
r{k, 

l (Vv'-L 0 I � V . e., -WC( �1A. n /;_e,,.,, 0/ /1.'.) N (_ 1 wt.i & 

·1<{Az_ \)-{\,.,ti , � po( "- 1 o-· < ss e D ( .sf/&-w) �>

� 0i. .:_b Ol<-'::" y,�c, e,,q,Q, _ '. !-t'.c.., f.cou h h c.v , � u..w ,J-

t-5'·\c,GLcQ,,� J l;Jf 1,_QNl rt,LQ � V'f1)0-l O-tµ,J!

() Se,( Q_,Q,\A. c11,i t.'� C,L� v1t.e. o/- U--,_<;.

e)L(N'-llAAA-Í'..,/) ) ()_,.,,(,;l o{ {-,Gv_ L �--r'O,ti3UL (_

c/lL( �6vt,/<- e co j J----lv ,( v_,;_ h af IZ!AlJ

,JÁ, v\A'vl ?��) r üv-vL -e.. •. 9-lt.---o-� -

V --� 'vV\9--k�: a\, 5J \A,�� &Á'\JÍ,v�� e

,.---

e tF 2 � L u-� J-() te v'-7:
t,, 

B(Q��-Y-�

_:'_����� �i-
- 11',--

j 

� 

/V �  V 

Cí� \2.Ai-t,AA O\___q_ -· ------· -· •

'V o---

\J,sc:::.')) �Sé' p_")) -Vv- :. • Ysé :: )) +)J� 

��� ' � .fa-�vv-

\ \;v-l,-0uu:.,t,?ú-r,,Je cfJ-e

l --re� 0--1 u--í. r f-,ilA?X)



, <-'�Ár.· s·E • IJ �. A"'' ... -. ' IJ _.,, f'\ � 
,........, � c:J;::; \, \.// vv'\9--nll. M_ ON � � f'' '·-r-v ,,. 

S'Cf'� � ��- � o/ �,��S 
�- J;�� du;i-;,·?,,u-h-�i.. 

e.,, • � , ,{ e /,k 0 � l \.-. l;v&'"t,Lva-0 <:.�-e ) '.-.__/ 3,,,, (D P-1 •VVD ez_� .j, 

])c__,9�-it---ko--vi .<P/ v�h °1A � � �-J_e_ w 

7tt� o_s;· e_ 1 cLv:i� �, M/<. of p -as::rC L.__Qy r � r a{-. d-&IZ ��rt-u«_

DvlAt>'l �v ry-e,.QtL{!_�U(' ���iL_'ft.es 

>�- � h' � �� L hvi ¼(,1__

�� p-o.---/h ·�S:. E
11 

·t l. .... _ p ö � s·-� l,__Qe �'tó s;: (e-k_ ? � )� 1 u(e_ 5'
( &,�l,,� S;. ·-9--í ÓÁA. s txe.e.,,f / 

1 V\. E� 3� rY\ e re-rí-{"�{ 

iu-= z� vi:
1-

1/L � �, \
J

1 é t L \� ��)11 f'J r}-{,u .r� g�t-

&'4 � � 19'1/L ,, l vu/---L��c� 0-\A o J 1----l� p �- JlR. S C'\9/Ít C-JL

� -:vv{-,o C\_c_�- wi &L, O¼\- oJ-Zr--11__,��

'p � �h.' (t__� e e � E i:: + E i ct..ve_ C � e �) 

lQ_,u, �� � � t-<.-V--1. l lÁ_ � (.,&v\_ � f- J lo ¼..J

-�� +-o J---t.v,_ c� uk "0t-.. ( e - s, �en_ \J1t) et r16-J-�·J.(s

�e_ i., tt_ol._»v-{ � � c.Y_g_ s J;� f-(,� r �J-a.+e_g "y

{ 'l/) 1 1 .1/l '2) •,__ - S e:: t liA � J � oYL � "O'u �L �

3 °'- cl,,:_ >' <h_� VtLL h {!-1---1 Vv-u Ut iGt�� � \'<ni'O h-·'Ö.- � lé � :
t

Z 0-12f p :__ �-froud2 4-o J.-tv. ��·c:ih'uJ. 00t�ktyt'·Lll,t.._

\)\) e_ �ccl. � f cir!A'.J p � V\/V.Q...V\--os; � (_ �h �e'.J

[,,o-vL t,� �'-· l!-lo( �� ;__,(-. 

O"- � �e,c��� CVNJ v\.Jk {') f 1/1 � f f 6 � c}{,k t lt.�

/\Jvű. 'VU;o_ C/'t-10� 6\3� � b CL,,_)E'._(\f'Q... i� .1?�-f{-c.l .





Marica
Beírt szöveg
-x

Marica
Beírt szöveg

Marica
Beírt szöveg

Marica
Beírt szöveg

Marica
Beírt szöveg



t� \J\).,ID �A- r'° � � s"O-V� �h � 

?� (°"r�o) 

·- 2.. ! 

t1..- == i }:J, l O J/'°t telf-L \j,t,O,U,LV U3-tt (Í-o,it./-
( 01c) 

l ;:_ �¾�!�-e

_ N d (- -/3 Ei) O 
- 'i:, dr0 ��i- -e 

=

""- � �! = - N d� ( 1'.nJ ) /id

,U '= � NT
;,, 

d� ( 1 ,,_ J:)

dT 
d!2J = - - r-7

iiT;., 

4t �V'- � "'f "' t "4 • t/4_ � � 1,___ T td � e,, �

0__ � '1-'iJ �� � fJ f � f' <-j S fuu,_ L v _s; f-a._,f._ � (h., �

����'o-r( v'\,u\._ �e{<;: öl--\ f{d__ �rv-t--é' 
� 

0 � tt� r-� -ch s- 0-- k o{ � � e <lvt...t fi_;� o{ �Le_ 

<: � f�WL (�) 





� Ot j' ¼A.,C Q__L-- � s

� , ')"O h.)( �� �ie1

� . � i rv'o--h �- �s 
�---v.__ ex. V\.. �- 4.

t, 

1-- ·
4_ 

�� -e.-� e;_ N\A � 
DE [�V] )0O °K 300 a J( 

40-4 o, S81 0,93, 

s • ,10-�! J · AO-z. A,S· o-,4

3 i 3 . 4()-16
/f 8. 40-45

& u .:. 'i_ L �� C?J-C�)o{ L
400°K 

0 -/\) 
--C 

ol\._All_ � _2 fi E ( Jz. ,f..) k í 
di F (?° kT )3 J2.

f 
( lr \/1. t>€,�c.XA.--L 1�-U----f � f yt,L.-OJl,'J • ) •

) !Vti / ryz� 
/JOOO °K 

0,519 
S,6�.10-' 

g.l()-16

'D1-·rd--vL�'etA -� �C-G� 
0 1 iJ 3 1t 5 G Cf-- 8 

E cm
-i-
�vr

'<,}AQJ!Al� - � � �-J � � � \ OK)t..--7 �� � -{v..,t-z}
ct.. C c�i � � � 'tru í fft.--t u� r-��< 0t. � • �

'
E 

é C'�/4 t . \2-e_rl-v,_-� �J' VQ- c-)�L. it,vcvGL<YLvt.· l--..'.l

4{,t_, G(L �.---(\0,Á-vt, v-e r \°'-»l o/. -&'vlí oLu1. v: if-i • e. j �
\-10'0!.-��h� - /,,/ ar.,-L,{·(;�1--( Wi� �k�l-�()�w�



g'f--eÁ-i, -� �· a_Q_ �ÍN w j[ ,

�½ f{�--it j fi V) 

� CA2.-.JM 

,{ ' ���·o.__,, rvcuu� -f. y� (A...,lLkf'--{�e -�<juMu\,�
--') �..l � 1) L h1uS s:hz_ f _ � O,t,(j 

2 - s_ �( � � u ú'. u{i {, "'-,---, & 1� C: 1)_,rQ»�vt_, LÍ'v 'é,U / 

__, ::> t b 'é?: - L L � s! {·-t:>� g' -f,.c:,x , b ,oS Ó7J J 

We fo0? � fu /4:s{-��· '¼A 0>� ��tchto{ �k 1Hl-l u.u."-
C \tuP&\t- r�� oÚ <;!fy ,_) 

;{ , �1- - - b1-· :-� e �--.e fyi,''lrl,lci � 

Ya,�·� llv.- (� �1 Jr\.-{_ {e--�-��-) 
q Z., � � Vvt-v� tp f � � tJ- �� / � � 1-it

e\_. � (J =- � v�J___, (0 � �L,�(rU(' � 

Ct?'VL 6,,� t- ._: 0<,LP� VJ7.'._ l-e,JO u,,{' V� � � o1 �

�\.L� \Ou J)0tLu_�(7rü:_ l i_ _ e_ - '.

-lvt_� � ��
l • � , e i_ i � � � e.(_ � eM

---) W � fi-· LLc·s � � t \_. r �s

(n-1 

el L� z· 7_( 2e1--1·) 
� -� 

j • f Gv/-.. '1e_ j( 'J L d__,._:- � {f J' f.A-e ,: a,v-,,,,_ e'.,_,�
2 . yia�cft 9J � -1 - \( - _ U,--. -u-

·� \;l t,. � tovvd--t' � S t(,,LZ..--t �--e_
G_J L ( e; L --1) · - - ( 4 i - \/\ -í 'f- J �



'v"\ � � C °"0 � - V\ L ) 1,

��.v� od ���'-0-vt \ � V- to.Arf • .1� \

V .--__l � L \ o. �---[ 5 . � ,1 - A_ ;: ��°'L 
l -;::. l -- 'f'V--.. Dt\ 1 (}l�/L,� O{A._J'\JYI l 

l n\· � (°J�-uJ i , , 
� .t1cu é � � WV"' � 1.,, � af l-fu_ � 'Yl � � � s tv, ¼,uÁ\, '<1<i

\M__ ,o sd- (í'Y/7� }.;t1 fY1, \;i.u,,kaw ( 2. ,h,:t - � e..'. \rv - \ ----:::, f' � 

-. 

O(__ tG t • { • L + 1 

'l 

- -�� �1í 
( { - �, L0 L-�1-1( l \, �.,,--(�) 

ÁL,t 

CJ--L 
T-=0 

11 i------=-..' 

/2 0 '; YÍ'\,� h -1-tut C>l�MctL'fV\'�k 

.__---'-..:i..__-=::::::::,..._� E \} 0-.A----tw s· � Vv1o � (\.4 � � rM-{

h � � tt <.1-p � tii� �� _ -6 � 
n. -{/ � _,L • , ') (fi_-f,=) { 0 ,-. e 0 �- � Uf t0 {:,--=- • L, F ( tvli

. 
"�;__ . $.,T 

. 
• e{,., -cp �

, ' tim Jl, -== ,A • 

f_ ) <Í2,,= � ( 'Vlí =0) T ➔ 0
-'- f.s-6 > 0 

(ti>-< � -\\erU-,_u, 1 \cccO V- �k ú-e �J1U 7)
1 > D �{ Le T�c 6]=" � ?o f\AA},N)�- O'\A t>d e --� 1 

� ,f----0 t te- � � ) oJAw_ <;tv J-(;u, �('l,'O{.,,

�"Y\,- '-1l ez.}� 

·{) t- � t c= /l - �;___ �//��
( � � e: G VL '1/v._.� ( B:F -;::: 1 () t

1 

\0 (L ) 



�"""'\''.ú-- � � O't,-1 c,i--� !YL�.i

�� oeh,,v.,1,,1'.Htt (,�\, {..C{ �--i'vL-\,,,{,, �

,? ( E / = ;� (E) =

� 

(E-é;=) 

..e, �T +1

f(t) 
A +-+--------

qs 

Di6 
C4 

0/., 

{(f) 
600 

500 

400 

3CO 

wo 

400 

W 4-0 iO 8'0 -100 

E 
2,-fJ 

MB 

if L 3 

dn 

dE 

FD�X �-

I 
4- s 6 L-i::T 

T=O 

I hnv iY�mp, 

----+-..:::-.2:::::::;----::,., E 
tt: 





■ 

(Le_ e�� Q--- cr,�· <.. v'<?---c.Lt cuk --é:n,1

( L- \A a.__ «-.,0..,1,_r{ %1 � V\ �t..� 

-C��LtNvtA--'--"k wi� � U.�r � l-tu? �i,fi_� (��·(_ 

e,, (;1,v:.. � \--fvvvv'V\ 1 Ok s.� � �� .Q/\/l,tA-'J' Ó, � mJe 1 6 [ � (A,�

Ovt-t? ( � • c._J_ ) 
r . /J t , -�- ,.��- , / � � � 'lA,t/4:l--';/L''--'1_.q'\ L 

� � (.,.{,, • � /v1 (Y\.,, 7 • • ó1A... 6'1-L • • 
l '

l 

�� Ou/..:e-.-1 { !:Ú'---<C �) 

LJ,, ul,� � ('._ -..-Q oÁA � ""-' '· � � ah s � ou_ �

� ' �-<;;(_,� p,o �0 �o---v-e' $' � 1R r,-ű-l}i JQ. J

e. . 1 ":;, .L . R.,,, ;· '\ lt- a{A.'S h '\NOLAL r&LP�ft 1.l.,.A',� e f,,L Y I 'v\A,)Yl,vu...-,,'I V\ÁA, 1.. ,A 1 1 K 

K) ,1, f. I "'-· (' . 
0 , 1 /} A" • L r u.,{i � ·cl.e. � \J, e,.,'-" tD" v � � � � (,v\_ @ � 'l,,vu'v'\ � L, � W- Ul- 0 I" • • 

1� � l9{ � a---i---n,· cJ__q_ r ,11vr{ � �i l1--4t -�� �

� '° ('e--t,L S' /e?�� �--,f-vu/� � 1 { u· �e \o e-f. �)

---0 v� e_ <2-L ��� L v. H·._f 0v�- � rf== � r I . J: C u «:.

� �f r � fl'vl..J e_0,-.C, !)-{ Qfa� J �

rj_ 0-..---,� � .� �-V' 1 L- 1A � � 1A-,t- l�-� , w- (Á e é)

IVL '-. _.. . � l 
e r

e

(, /i.L 7 _ 1

Yo S:�{ kXo � � ( �..J Lo--v-Á7
„

\A.M--0U{

� 1. -� i l E )ol t/

,WMG�� bf r�r 

°Jlc\o-1.-t -=C,(µ):(v 



J 1,1. Ct � �. W"'t .. : Jl u�U--C V Kt-u vv� o �

\)/1,, 1---{,'l [ � Ci -'? � � L. � \D d- �/2-P J

� (_ l:-) -::_ '-1 Zf V {2-w �) 1h ,_ l/7-
J 

� 

lt-t 

r _,,.fz!¼c = k
)_ 

� (Y).: l,f14V '))2-

c_3 

éi_J!_e �-r0-�· 1- \J-'"9--(,� - �vlref.r -e --:> 2 �e-{.&--/\,' �e 1J11:s

� L b )o{ -e .:: � r y )ot v :_e � VV -}J 
1 

('� ir> WL {-l '1--lu· 0
e.. 3, 

ct Vl -=-� �-y
2-

oP_y

e -1 
e. \/iv}rT_ 1

8v� o f °' p/4..-u:i 'H)-'v\ t, v ( v-q� o f t� � e ; V

'\\,\..{ �� e�<'�� � ( V ).e �-Y oZ. v\

-J \J o) v

éé__ ( 0 ) :.- � V
t 
i v � � -V ee-u e:� ',;- Q.0-A.U � J--t--<?

e 3 
lt-1-v 1-e_ �, - h& i,J)_�e�

1 ��o,0..�¾ 
--------------

CL 1 vvf::L c1,a__, "L � � e...lle-�----yvvh. e. -y/_(L-t:ÁA-' 6--4-C_'

CL� 9=-JJ'�4-u \9( f_a..,,,{-ic.� í:' '"�J-2--� �CoJ'e- Lv i11�
"' 

s�-� ,ht-? w-t l)ci- a.__ r1,e.-cÁV1lu"-- ��.lvt_o'Úttf 

+v �\A�� �J' �/ 

(? ( V) 





0,e--vv- d_,\l.)_.,( �-�,' rJ_ ( Vv� J 8 
J' �-Q CA9--,v\' � ö, él � �

� � �ke úLP-11---i;_ 1-i) /( '"'---A�-j\CL cÁ-L' � l!Vt- {-{_ ,f . '\.u_ . \� CY0\'. 6-Ái' �

1,; Ll �� (Z_�F � k �- V\.,vv\ e 

\tvw olJ'... ; 2 s.� � � 

/2 ( -::: t: ;, - t,l 

t\ v �- 6 z tv'\)--�Vl ?1 hóV �

7- � 9

� ( V ) ·::: � A _Q _ _-11-:i - ✓? • • • .4 - ---·ss� �lVL .,_.,� 

f\�o±vrh -----f�

N
4 

o±orn

-L� oJ;;; ,ró-í{,h·� ��-vo\,,�Í:,�·f½ W�ef -\{W

tS ,(2..- cé),)) 

61 2.. 2 w ( 1 -9 2 ) � Sh'<h' � �'t'.) f,.UÍV[u ú,'� y..e--r u__�·d k" '"u,tz

� o.P. U/vvt, d �/11) t{RAA YÍ., • ¾

'] v+vv--o 
� � vv-{, � r-�l-fu 0--Á �« t ?._

�.1,�� � /'1�1 -� 
::: ·-p t'.A.D,'l,,1 a 1 f � !



S, 1.-e¼ Á- -04l. J>iró�.
::r kc;(, (l.ÁAA,_, r'\)\p b (�' 

-� ·v... c.Cu... ('� c0 v • (, q-:e-l,,(_

( e:.,( e �"'7tl ,.' e: (Jvo--u s-�1. <lt, 0.0 -.s:

.,( '-.A G41__ Lf_,cl €.,v\,c ' l"·{;z_ '� 

( <2.. - S ' tl/vt, , (,,r('-� 'l1V��{ )

( � �·- C f¼� f-t· v9VJt 

.rv, , (.� 4? o/1:-e t,e �l-.-t) 
L. S SYr, '. (-e· 00-{,uf 

:r t.A �L � e,Wvu:: r t � r \0 t"'° r&lA_ q,e ;L,�4 t'i/'l._ {1 e .� «� 
(t,"P O�é-1 CAu..,e(_ rll,()_ f-€ ,t,v-{ f,{,,\ d{.t_� 

L \J.. (._:_{.X_Q r-l<-a � -;:> f--

'+?-ne k, _ e_A,u,e i;: 3-1,' Q,,l.,1 /'vvL�J-- i1. U..t.,

-e"'Q b oJ,.:, Q. 0--1• h: �'l-7 /oÁ-G·-· J f( uzo

=- [+t L I t b,z1( �( JJV] L 

S-r-i .€e).) J J\J1

-� - Í ,,/ t f-) :? ( 
) \ • I ]; L 11 ([_{ )))) flj� 

:::r .f +lu r � r k,,u � «: �. J ;_ f l/l,.,,f- L '-< �� "i' a.,et'.: lv?vÍ "'1
, !!. -, 

[V L > {V 1 1 ! (j-)OS S, L, lb /\:,_.? eÁ,U..t ·sr z' �-.,., > 0.. 1;.:..ü
t
--{r--f

1
.. o-i,

(LV vv1.1LclL\tt;___ {J,,vJ._ \ � � J ffu2_ ( � ·l/4-< _ 1f"{2_ oú'cvf-t • �

fV L > Ü 1 L, \,( \f-f_! s;: e_ / ,ro / t,t,Lu '
(17/\ E- ÍJUl fü_ U€Í-·f_(u_a(_ � u_,V-,l,( ) l '-'(S

�tl � 'G� - e-�

H w.-r"'(L__ � e,,-1 t f-e_ ol i.1 e,_(� :::. DS u._ IT-»-f-LCL..f

-�--U,-{_ ��&; � ö�-l cd_ Yt Je-vcd-o-í



� 1 1 � 
� � r 

t 



ftJ 

-, ·-r--r-- r�➔

t,i +n.-r,t 

J ' 

�í',cw� : He. - tJe_ i CO
z, 

". 

't_ 

'Í 
-

u) z..

'Se)(J_ ', Í\I d '. YA&-
I 

Nd : � 


	Screen Shot 2021-02-01 at 11.30.39 AM
	Screen Shot 2021-02-01 at 11.31.57 AM
	Screen Shot 2021-02-01 at 11.27.32 AM
	Screen Shot 2021-02-01 at 11.32.37 AM
	PhysC3_ENG_full



