Tl

M\‘,Q'Wm wﬁ ﬁ&&}m&f\ WQ&N\E @mﬁéx P \‘k f\ ( %: \f;//

m\& L8 m&f«*«é (ﬁ&m wy{ ﬁ%w“%"{iﬁsﬁmﬂ\ p é@g»fg ok A
. d . . w : R
LVAPR o G e NP o0 NP Rk et "«amﬁrﬁ&rww«»% Comn i hr
: %

| { Lt o ¢ ‘ v
W"Q{ﬁf‘f‘%ﬁ& SURALE AL sj\ 2 ™A N SN R p Lo erwes | Koot G *-W% t
\ \:,

i

£ ,g\ - (,,J’vm%;mmsmmxmz ﬁ@f&m ,@QL& . wﬁ, e \@gt, o Al { o A ‘,@.@M

. . ‘{ < G
LWM’"‘%’ V“u@?ﬁﬂ%;ﬁ@f% L T:Q'*mmﬁt T ey
i\ i

- M“"M’»‘ﬂ?‘ ‘if:"‘:»@mé‘;«,%m \gfgg, hﬁ.& ,gz%m %Jw{aﬂ%ﬁ «:&.@»wiﬂ&i @%k ﬁmz% R “J{%‘\NJQ e
& & o g

o |
»{3{”, vymf;% Fi g™ f giww\ S e féw,g gﬁ, M@%}g%&m’%wm:mﬁ%

— gﬁ%{ﬁmwm £y A,:N ‘\;\t"ﬁm(ﬁ\ '%é‘ﬁ@‘“%i By W%%&M o n%,étﬁ N - P g’“w LY ol

(“Mélﬁ/ B ﬁbﬁm‘”‘g 'gg“’?"" “mf"‘w’rp’g"ﬂ;ﬂ%‘dﬁw\ s T s O ’gf‘ﬁ"“\ ‘*‘z«-@ “u“é"ﬁ e A J\L(ﬂf\/f\/\mﬁ%

- ﬁ)tﬁf\f‘@gé&m o8 &% LI SO S e ﬁ,&,m ik 5‘2%%3’ /%%"‘k A ya m’% ,'Q«@W,@. Pt y,i L \7 a
{ & i |

dors Motrt 20l @ teuout G’f ‘@g’” N
b B i of 4

/@ﬁm& OIordhn G et s;}ﬁg@ gg N {E

=

o ores

- Nwa/{r@wxx, “\@Q/@/LJLA\,‘ Lo lx‘\(ﬂwg/@ Gredn 5{2 Lotmtn ( Moot o cnme
{3
AR Py m@w& rT;w wwm%« wmﬁjg f@m ﬁg"» ‘W; Mf Qm %’""»@W:’"ﬁ :’w\{w
%m:&g’{‘ - «?;PLAJB,A &‘*@h&i

- eneedhe /& }2@%&5"5
e xgjm{ws} fwé ’Q@f oy ( L éL ( '?L,/ ?@L e {Lf\ (adg(éi WI?M%\
We SRS vl O (ﬁ»@m@,niﬁf ey /UL,V W%\Mkﬁi ool &,@«mmm ﬂwﬁm
(?\fﬂ fﬁﬁku@



5.2

Ok/ %\r‘;,ﬂyi (\/U»gn /;\,/) /tg( W\/k ts ,O“w.,c/gﬁ TMQ { IE?}A\;\)

Q\V‘f\fﬁ . ’;ﬂ%:\“’e {:9 “'( M < M;(g:f\u( T {%ﬁ\é .
it

—
P £ £
e s oo M

& e &5 ,:gkf:f\ﬁ»f&/“h%

B

1
OB ﬂ\;&%@& e CpITAAE

L t
4 3 i Yy . o
s N i”iw.,@ww (AT PG

o

-

P

[
A

f‘gm/?i'"\w{‘/k -

.
-

. g ti f
AN U op M ’?’“"3

- 50 '
Ag««é?v’? Then, WAL ek S, L 3’



%7&@/\«&» \(”‘“GQA L Q)‘“w«., f\i@x}f; B o & Ty

e

F o - P ) . )
o %@*”“’g - N” i E\gﬁ%\ 5{\ ({ZQVJAR jc:?} AR, ;—'é;fm}

PMP wldbacles Cot NP

aiAn Dl A

" A w;:é\

e N?




o

[ -

o - ’

%
/A
!
e 4 S,
" >
rd -~

{

fud
\1‘«
N
ht

RN ) ) oo
J“L%"M s&Q\& (\\/@@Aﬂ%é‘l»vmxw\m,gf};@ ¥

A - ’ / 4
)Y \/Li: Qs %J}; s’%ﬁ“‘z o L e, *‘\,\)"é\ﬁl g:’gisﬂ Zon.

\/\ . G
@J\{, /'(J‘{"\Qf\.!?; M(A«f“v@/g Wiw;wf”‘{ifé%&_ I /Cﬁ‘wﬁw(j

¥

Loz




&z

A ; / 4
Qm@&&w& locloo. %Mmmﬁ%@@%ﬂﬁ

LA K be o

r%i /gf%@’gﬁf&wm WL f: &,)’ f{fﬁﬁg %w/\) (\/\EA{ % w«-M M{,{)

K‘::« Kq\;) .- v) Kﬂ

M fQL/!: ?‘W ;th (=9 (\YA& ENW . EA - {i(,«:. %h (“VW}Z{g Tl }i/ .

Vet P=3X Vi, I

N SRV » - ,
_ 2 \&\*) & 5” [\ €. o y w-\if/;@x /{jgw;‘xig Qo
7

)  feide L o ol
~*?r\}: . - - \‘if/

W/Ww ﬁa}g Q{«M{;ﬁhm n
) <o ng P ( QRE,D
-~ b 04 Yo, § -
Ly &M’Ej\»ﬂfg {, AJE_‘,}:{%-%W{ m,{ré . o
i
t . - 3 [ -
Meros s ol @ grnmtnd ds A ‘“w@j&«"w\;ﬂ;ﬂé} '~ e K fo b
3

. . £ -
A ,

Mene o

e e

-

N

%E
?
{

& - P § . X e 5
i - 7 |9 - 1 P .0 ;
\b v Why o Sl ié) PPN DN NS A




) —

£ R g g i
Ms\\,e;v £ @AnD  dnteme  Eraennedd i R

'S Lo ot [ Q,ix A ”imvev@“fi%m PP PHO o Lo roboedd j\?ﬂv}*
4

o TM (el s oF

i’% I O ¢

= L 3% ANV & -3 i ] - % ER . :

% - [ s 3 I % an, o Q"‘i» {f g“w’% ; {{1‘ AR SR E\} H f\’% %?,%f‘g\ & é;g, o,
- K Y - = ¢ ot

+ /I " 4 X
Q/& QWJ&; -t (R v (2N I N (\?ﬁf{a%ﬁ“‘m‘w&ﬁmﬂmms ,‘i}ai?
\ X ST

}\‘.

- . I ;
f\}x., ™, Mﬂrﬁwi/ {

_ L ﬁ
Mﬁ»@«&%@wﬁ,« Ay e:;»e’/ Q

— ﬁawk;%wi\ NNt
R

&

S P b, s [\ & Q:j jé\”(‘

- { i Y
(P W i‘\.,,uwwwfé}/“t;«. VAl

\; - Y H

and ROAT £

e |
T e el dafine MPSPACT

v e A
=Ty

o (N {if Coveee NTMOON gt
VO |

e %mj Mf\&ww%ﬁ @F&% %

NPSpace

i
M

L



' 22,/‘?2«/120353*,67
Delebonnliy Ledveen POSPACE | NPSPACT  ond B AP

LASS ¢
@vaﬁ%u, P CrsPa(E
NP € Npepace

B’«e%\m) {’\7‘“\ e }%’QE: “&J o« (M /'(ﬁ\,w% @(2% &2} "‘W“&f*@ PL“»
&&W ol Anrs  Cpe_amp gfﬁ;% g‘l?{ am‘} ki\(& A

Ce:
Mole : IV ¢/ &%Mﬁ%\ /«@ (NBPSV@‘\CR &W A ﬂmﬁﬂmwM«%’ /(‘wagf"

§

MW"W o ; & = : fi 5;
ﬁﬁf. Lpen, P e, o W%ﬁwﬁ M’lv&‘m o e 5 4
. ) I D, w‘ A, Eor: f -

M‘ N X

mmwtﬁk g ﬁﬂ%mwi N
W e éf(M\ v (\\( e

w\e.m, W &,C«C‘Q%{M A (e L - (Al ad.

/{{;?X Dy, £, e, ;»Q%{,q,;& % -

. {; .

M Y

W W

c Loy (e

eccg.f%i?: Al Mg, oboe (3
o o nhin,
(%C{”{ %X&mcwu

[remee

J
SV TN % N



Sk k=) o= Q|

, : ] N

ot o*wﬁ-a .\\( o) Luf*“ ekl RS Bave b NG §
)
K= N «%‘ {m\) ) 4{ ﬁf hns %ﬁ&‘ﬁfm* %ﬁém
AN

wLoln o e
@@Q,% 4 :;m%\w& T(cw‘) %hwmg}:%ﬁ
X

Jeb L= ”{7"‘?“’3 @omd oA

3 4'6?»{\\«,\} (o fg\fm\
(ken) - kU 3—%" (e ¢l < -3 K

[

N L £F %ﬁi’m ban, QL W{) *‘Gﬂ* «C,«ax,wewﬁl Q. f‘ﬂgﬁk " g L8 TM ann ki

'S N b
LW 3 @iﬁ_mk E,@%‘f; ﬁ,g Is¥ mm{ S, ﬁf"ﬁ{g «@’@W@ﬂmi&;ﬂh« ML@“ Wm»@%ﬂk ﬁtﬁg{g P Py

?%MM S db L e (NYPSPACE
A b
/bé»a«& 'w_w@w; &Lj, woh "C,C\(M %%4 { {fﬂ Cparead Wg&ﬁmi A
an 4 pronnnad ﬁ(f’%\: O(%\.(NE\),

MJ @f’“ MEB fmwﬁ ”W.fsm%@?wa ’éﬁw’é‘}@%ﬂwwﬁ‘ sarf, &MW /&\Q}C %,Q\QM Ma o

| ‘ . 1 g (1nnl)
(MYTM A aceipbong srirqnr e Lo ab ek T

Ndeo © We cenfincd %WM M o :’&"W M M 2 et Bon
O Comn S “:‘*—u Bone L %w 2 Lrnd (’y%:sq%-a W& MMQ rbaton,
UL@ A VL&Q/(/@\Q/:, C//l{ T(i% \) IO% x(x)vv 4 M mWﬁm

‘f:\é M L Q&?m ﬁm"‘ %ﬁ»zﬂ* {; é'{%\’g w?‘} ’X&.ﬂ.}%{»ﬁ\} {:Q\.gom Q_‘g{m ‘g 3 ,Q_{'R@;%I.m

£

%i i.g & z@zmw«\,@j ~ et é_@m £ 1+ ﬂ% (o m@«f—wi ™M «@/C@Q%“’g"‘""*f . i‘ﬁ‘@f* ?\ﬂ‘

%\w *‘W{ﬁ &,%»zf vl M E‘ | | &&gﬁ - %i}gergﬁ
- f("Q'%M ’l el vond %v{%w&‘) RIS N

y&@ﬁ REPS RPN 1€ 4 (i) ey (e Moo Brons -

I ’ Lo A N c’@?@‘w} )
g(z@‘\m{.ﬂwx ‘ngw@ s@g% %«—ﬁmf% A L



5 i
ﬁ;: NS -TVVrVs Sy

M 2 S T . T {.ﬁww& Q - 4%5 { w\\ﬁ ﬁ;ﬂw—gg»& uﬁ@’a
\U\ 3 Dananss m X}w«;« @vw&ﬁw ;3 w« jfiﬁ& w"wg E;M .¢€ M 2'

VNI O!'({;C’K\”V(M‘)51> < /(/‘él(“'”\ ﬁg_\ q(%\ = 2 (E‘fi“*\ € Ul\ .

-

i

D g, QS

We de. At M 2 (iﬁ @ Q : "é'@%{’“ﬁ N?Eﬁt/%‘ My

‘Q«‘%"’“\wv‘%m &5 o PS& DAQ % é:: ?\{ @ ﬁ Pf\ C &
R e o R - VNG

SM \szv’f:j v’?"&g Mgi .

NPspAace |

ALVVVNG YL VNE- oV ﬂE’%\ N (M [ wm,,4i§g~~ ﬁy’g’w@ LM Mﬁh /\Y ( fm\

%, iy M D — O gii*’é%\ éfm‘} \)

n.ﬂ.;“" o8 V - * g~ . ;.
%%5& @ deltniitic A NIV N o {»«; vl o
o R

DTM D lhw, 20

D =, =

< O
> <

5"” oo Suracdh (“5;’ (D (“’”\3 -
- . | :
8t

ir\%l w{ f%ﬁ‘ 25&3 o iDQ | . %g}
%}@w . W%\.M’"m}‘}@ S
we (D, (D, )z (uech (1>, 10,

gbh %

%} —
€ng ¢ 53‘}% ¢

Yo el |

mjgé’} ?JF?
e —
- P



le
MNele - oo b colln :xweg NS 3 /W/ nee Koice <>

N - ok D
?f“m gl e M& odncednois @"ﬁ
!

&

Bk = offn o 1Dy we it med Ko Sopnfen o B

(o d o, won Sl anmed Lo Jonake M% ﬁ@ﬂ\

- &% ﬁm& emﬁgfs %V . ﬁ;ﬁw‘fw Dorirpen . g% %ﬂ Lar &; :gxw 4"‘;«%

B B

(\«Dw M /(jant &i%‘@\ % *‘%, VMMMW%M"%% fM«ﬁQ/& ‘?

N dotn ack  aofie Mo T

LN
=D Wt cdond it em o (1

7 W il du o < g, F 7,

oo (Seifd'n Waeor)  PSPACE - NP<PA cE

Voot e ol mad b oo Npopac L € PsPace
. U

o L= N o NTM N e opeet Brovd § ()
Mo L= (p) f~ e DTM
EWNG N o)

e

%{ rm,% Oyposts

LR

ﬁjﬂﬁ e, QA0 Pl xéﬁ»%f& M Q@(—%ﬂ{:@ Mjm < (C}.ﬁ % ("“\)

f %@%’”E A~ ,%W% e{%
nsr § =N . D %%,M&Lmi,% ”C.&-QQ@ %o@\ 5 g@% ”)'i 5%“\
o Mo it

%«m«i B A

q N o @,ﬂ,ca,‘%&mg 1) W A oot G0y cally

— e o CM (A

gﬁw@s\m Sy Mx‘:\,%\ﬂ g
whhony - 1B

E% o@? E\*g RV ﬁj{ﬁg {'V'”:\‘
~ 1D



D e MM/Q,%{ Lo Ke e e ol
%@% 2ol Socannit coll (Al qetn e M ale
D, ... e (Y{m\ el
!bé‘ T R TS YA
woltrnmednoke (D &9«@%@\ whidh Ko tnaimarad . T (s

. cells
e eddilion e Lo conlin Bl ot -

Ko%}m N ﬁpgé e Of e NSEPIR

é‘:ﬁiﬁé Mf

e fokod Loy {Aﬁ @j Ko
g}f%_:mg—g 1) 7 3 (e g (0)) = Q{%fm; /A

a

PSPACE - con, (Leleniay

(\L\'igﬂ LR e, 0!\,4,,‘? ;-,-a.xw Pi’x P/\( Ew - gm%m’&k a2 Y (umﬁ;\ Pi\" QAC E

Y b
AR, @"‘“b‘-&m&«&ﬁd‘wé&% E
i

Vel @ M%Q‘? L & PSPACE - Loy 4 4
L\ € P&PACE Gl /&.wwe (LQ;»@Q« Lf‘,i <
L~ PSPACE - Co il A{ :

1) | ¢ PSPI’\C% , @y
2V L v PSPACE - ey

L.

Moot Mo vh{rnmhm ranen M QM Qrnde o M“\MWQ Wmagwmﬁ,
“awcz LY & w@m\,% {jg (L

A rlo .y.\«\ Ae“\ o ‘i B (TJ\J@ % N gwbﬁf".} W, ’{Y@”\ N % e %j&%\&é[‘ﬂ#ﬁ@



202
1 3§ Le & {,fi:@@%, F=PSpACE
1) 3 LeNP, dben NP= PSPACE

Dot We slom (). U, A A R

Lol o 2%?\9%@ L' € PSPACE . Wz Mo ot e P.

j«/;\c{, L ngf'\éﬁ - ‘W{% il K\_:vvz. L’ < Lo
[ a

Sk e Ty Bree e ollon B R and 0 R fofe fos @\(M\,

o M é“é:mm’»& AAAQX»V# A

Pg@é {ﬁﬁw G gﬁw« ﬁwm SV VS tﬂ*«wf@ EF {M\

Snce L€ ?)-'Jt
Lok 8

lonidon o %M% WS 6@m bl awt vl Lo Lol Al wee |

4 fi Rlw) e L
See R fadhes £ ol(iwé\;g IR <
ebg;g o et Lt RO-Nel i A (1R < r(q(!wl\)/
NS ')"’%WJ O

Wemce

u%é’sw‘}

ot B o gl - b @,Q%N R S
O ﬁ&a Lok PSPACE ¢ p.

We lun diirs bl on Arnonn
0
Hilros
,@/‘:.:‘:’4’&&““/{{‘“9’“\_ Booleon LN N BY Y

e el Hi aﬁ%m%w« ?;fg G&F AT,

;t ST /a'\n/\,bz,% ggg@«x A e/g\ TP A Y > w% Al “
Q. Q BF - o Hrox TR DQ&_;&{WW Py, %x«”ﬁmgﬁ W’ﬁv@iﬁéﬁﬂ ﬁﬁm‘\ lrol sapm,
(\»Wﬁ,g}% "vw% «@v‘ii Ggw@m%wﬁ @:.@m% .



f},.mm@,ﬁﬁ% e QBF L, fqm;wa w;.a%mcﬁlm«fﬁé o fllows
= O (e fdaed) emd A (g b)) e QEFA
- M ﬁfm@i?/fgﬁ moa &&F

-~ B oed oo QRFs Al
B EAF

(

s g

EvFE

!

o T oo QBF Mot daes ok wlcbds o qrombfrestio of
Vool x

M no ane

Ve (£) . 3 (8

e WB Mol A Qw@f& »‘:‘g K m E.

w& W /“’ﬁ {oftm. wla XA}" $a\ %ﬁm K@,Q‘. -
. 5’-@!\, o “:‘*r ?"' C""’%\ W @\Q/\rﬁ /(/@.9’\%, ‘\Mt (tw ﬂ’fvﬁ st rﬁg»%:""ﬁt
Or/%tvﬁ {&jh.@mx} e, a%fzwq Mg gy rw& :ﬁé’é , mm Q\_O% w{i

Lot %TMM“@»\,F@ s LTS AP /N P I %5 “"*“”‘W%

-gzccwsv&z Y« (3\8”(/\»25» v V=2 é{’l‘K v 2‘3\)

AL . ‘ . . . . .
_«% Q.. %«ﬁﬁfgﬁ ® LAV N VN {%mg;&«e mw,{ﬁ %gﬁi ) V}( e 3 x /{ﬁq&*w Vt' an

We welis pg{s e WBF W .. (@7

L8 “f‘@v‘“\i\‘@ﬁ‘fﬂﬂ étw"‘i @;g\ﬁm Q L "i N
Whe o WW e ~olae \r(F\ % k. o QRF F % w&m&«(&w

SN (A SN o N =1

Wone o (F) =

Nele = e wtrnenal fone Fo x Cowee K ovsndd Lo frce

TETTRE L M B S Mk Mo Foand e cwan zeokacle

by mdncbon 9 v (B0 s (R0
S v (EY= 0 e v (F):1,



AP
F .~ ~ El ¥ :&:QJ/\. fﬁ,ﬁi& E P | E ' e {‘yﬁw‘*&t@’\ &\% FQ
FINY: WSS N SRS v § “%i@m .
B E)o emd (BN A, M o (F)
0’%@,@@;&@ S (F\) :»@'
- F = E A4 E 5 f}?\rm&ﬁ&&
- F= Y (_ﬁ\
AU E, b dlanid pm B by seplevir el Ly O
- Lt E, - 4
Yok - B, od E‘_ Lo oo %wu oranne fiden
- o Ll dlohan Moo F
PRI trvehan ek B, end E,.
Mo (EN=1 ol v (B, - ¢ ;e G (FY= g

chonie o (FY. 0

- F‘EK r’f,g.:\

C‘Ax’\:*m,«:ﬁ@%

AvEN-0 0l W (E)-0 e v (FY:

WF =0 F | Fo o agr frrmte mnlbont e corafles
ek (FY = q Y -



(C 15
e OBF £ PSPACE =

Niea (MRS @f"‘lr Ll Mo ctmmmne  pvokmokion yrrordmne ond
(}&“m é.ﬁﬂﬁléjl eu K Z m

L ETNE A ﬁﬁﬁmgﬂﬁs@fwne m»éwﬁ;”i\ ’%"‘% o ngs\% \\/\ /H;wﬂ/{, ks ‘ EY
STJQ»@@ i wﬁi i %;é .y a . |

M MT“!} PRI VN i&wf«e e ook . ol crcend e{} Mo o de mtnmn
o (@WMJLQ, amd . vdoc Lo He wfgﬁmﬁ& Hock M an ,wm%m}
3%‘\1»%, e “ecod gm F o q(fzp,@,@x o

/iwéﬂ.@w "%@Q/La@a .
S@ F= EAE!

2y ®. éﬁwﬂfﬂ@”wggﬁ% FICE S vONE o

29 *;f ~(EN=0 | \
s il O an o (F)
e %\»&aw o vwcod 9%
CU L, tveoncte E
Uhprne o EB an o (F)

[rv%g(ﬁaf‘"‘f“’ggl’

X/E F "SK(E\) w M WM oA %}fgw”ﬁ
1) {}u&m}f%@ E

fﬁﬂg, @‘agi,@ M,M; Lok, ot ianrmeang
erh '\‘rz@u’ E. s o s

cod Lo e wu%eﬁ 3§ e oy éﬂ v
2 @wwm ﬂﬁ% okl t |
D Y BN

{{ﬁ\ﬁw\ IS

AR S, "\ ey S (?‘WB
&J@‘W %’_’,«ﬂ&-@%:& t " ﬁm% M&f;xy%&wﬁ»w@ ﬁ lé; Ea E

%%ﬁxzwf Ml e “@W\,@L@i E. LVK&L vt ,% E‘E
W,{,m,f‘mwa% PSS NS O = |

| "4
*u,@\wm, - { E%\ @ (@X



| | Y
U canen %3-\ F‘&»WE F=~~E_\fﬁ( / F:—\/K(ES

WALt lon. [ Dcen cing ]

Ve F20 o Frf  Ham F i ocbenned L lilidy,

B E: £ I e &
<WV§£N@M rlotrrnp o Jaribon e lend |

W Ve cecods Lo fle “Lefk of Mo e §>\ @ @mwﬁaw E o fo
frosten ok 0o dofin oo E

D Wear koo aubiocpmrnmons hane Lo Le pvidmahed o e
cores EAE ‘EE%‘vE‘ et I (BY | W (B)
Mo fase W&QC,TM@M are tvalmalid wn %Tw%,%( oA
o Lo ccomdn g’x EE Y (e E., E,) @ weven

i
¢
b M cpe Lror o Mo m&ef&%

} gﬂ‘@?p%o /¢w€ /h %? g = ”"‘t A ons. AL %gf ) "Wv—%’%‘f b weConds
%

[ - e

y n - I/ ] e I
G Al %ﬁ& Ui ok g 5 S . e K iﬁx U “‘f\f
, 2 SR . S W % <2 W & e

&

(}{QA\% Lafiﬂ, ned W A ok sl O{mlﬁ :

o A PSPACE /&%M v{g Q&F Wt Racsdg e
GCo phmee TMO M b o Gep

«mng,mia iau@\m

I g w@ﬁey) )(3 & & (tg Lo sl aiﬁw% f{«

O"LXMM fow. qg&'&'\vbm % %‘5 mgg&?mm e - ﬁ: @;»\ A 'x
Ty ‘&Zim g §
/‘g aﬁ#&% f’&&”‘w&ma;g -y a,ﬁgﬁmrmm ﬁ§ & T‘Vﬁ% f%;frwmﬁz w? M m iﬁ??

ol % gk

mé’m i%@,@,

é;’sw

{
% N &%ﬁ és,s%“g) M m ﬁx@%@uww mm§ Bl

&%@A @;«mi A m}é‘f\ w@mw% «‘m\ﬁnﬁw?jﬁ“
BM N W Ap Q(\,\QW\’ \A%\w%wm

fs Ol @ vanlale wipnene | s
/\—\U}e«v
‘CKA f(i{fm&m \7 (Lg_\,\/&«g\m g, (/\ Gy | MA%



- 1 { b
Usonern :© RBF 0 PSPACE ~deod u/leots (@)

Loridsn o Lonprege L€ PSPACE and b M £ o T

ot {gﬁ&):’ki emd £k M @l e (o) MRt

QEF E ot e \rormichs

%
-\ o e e I(MY.

amd g Wgﬂwxgawm;aﬂw v~ o A ‘NF

pIS LR &wm /UL@K Tone M o IW\.\Q&AJ o€

%ﬂ/& Q Wf\p;{)f\/\@ M.IZ»@W |
4+ ?( .y
¥

(CLORE MY @a@%id Qan aéwwﬁ’ @g f%wwﬁwm ~ O

- gﬁdﬂ& M . ww-/‘y’{&m/{ Ww !‘ {,a*‘w{i(vf{w w&fim W{v‘ﬂlgf"ﬁ‘é&

D € Qe 25 code MCK @CJKA&\M% hgmrm%m% L e WEM LN (mk,»
t\fx)mwﬂﬁ@j‘im

- ((Q\W% *‘;Kf‘»‘ o ek g e tﬁ M’Q?ﬁm «Q’S éi& - ‘Qﬁ,ﬁ% N
{ g ‘ H

v, mg&j}‘){ A, fﬁﬁ«ﬁ&

vrare effen

=D Wl (o emcedt padh fzﬁ%&@&ii% &mwii

. P RSO
“lee ad T 1Ds

=> W o ﬁkft tmcodt AL c% tLaum gxfﬁﬁghﬁ?

Lehlion ave MWW"”t n, &W%& r\rm,\,@,@fﬁ% e
”‘*‘*‘;ﬁ» ot %«m@m&»% w_a (_Q/Qﬁ "'\ﬁ_q {\ﬁi éﬂr@,%w@% »%

preomlirg em Do andal 1",

Wean Lo da vonclle 1D nepvomnted by we Ea

weene AT b el Tk S e
A = Rty R LR VN

SRR £ S YV



We comntrnck o QRF ﬂg R ,g;.ﬂw
©

a1, 32:% (sA F AN
VNS

- EV; e %a@%ﬁw& ) WMM@ iﬂ‘g W.fk%ﬂ«%g E&

-5 was ‘ M L J\'}Qc%g
{;:,Q- Io ar Mﬁ? «/‘wmk/vQﬁ lb '\959 M (\mr\w A;»%?y\vt N

e ot contly

f\u! Im% & Qoo ;ngﬂi\w ,ifgg

- N rs,wg\ " o2 WMd%k

&«f' M R Ay %«W I@ftﬁ Ig

-

3ch(~u\g @( S{ F{ MO

- oasda M@,{Q«@ S o M aen o Bt M‘“”‘&g Mo oorchlen PT

g e

e M e B el B Ay,

ik A M S

— [ .

=> \Sg N: brson o /r(eJ

— M aw,mi%: F on e OR ,gf ﬁQVL f\rozvuygr&/\ \6%‘\ ((/Z.,,of}em W
Wone \@fz I {2 é«w e cd A WJ%M P Y e é% V, A«{wj{\,@
ek ety )

- Ny L@%@L}éﬁﬁi N :A K’WK\L LA r’tﬁn& W&m.r'”wgv:w& QT'@\X{(V\;& -»'—*")? f’%ﬁ“{ {C—@"’M‘V‘Nt@‘t\,%
: \ 8



: AR
= % nomall IDNa T anfl cancalln DA

J e Lo o EZ\‘A‘

. - o fF Ce f( o < ‘\}
S oamne Y =Y (t:r <S5 EESAVEY § 1 {;\Ax\’(\a‘\ N ‘Zég\> v {/\33‘5\ N ‘2;{}4\ ‘>
¢

= Ve tombrmet NI 3) fn A=A 86

8 T -
o A &?mw%‘é%: L e AN

% %Lk @\u “U\QM/'@QKQQ/G e{ I\(«(Elj\gx Qi s’w«ﬁ’}ﬁ ﬂf }T 23.

e N (T ) vor-dy oMo =3

o S

4

<y

to- Lo Q"ﬁ’é‘“@“ :g %\M 3 . “prf C, ?W{fé i @A {m /@"”Q Wwé
‘@/é *C:mgj ) %.Q’\M\

%Mﬁhw DN mw@\& Nﬁ E\é’:. éﬁ 3 \) {
o & £

1 from. M.

qf\‘uﬁby TS 4(42,,\,»%“ g
M 3y = AR (NG kY A (K 3))

IB“’»:Q ;éﬁ\f \}\%ngﬁ {fixwﬂm&zﬁ@& %@M& “’%‘f Lo W {M&&ﬁ%
g [y on ane s !

W { Wi ommns A ane Mﬂ-& AN (uﬂmé «Y% N,L tts hach
bl N(T kY e MK,y e

there it o 1y e conl Hook ﬁw,@f wvonolls Da P Q:

(PaV=(1 Ky .~ (P2 = (K, 3)

=> 0N, (I 3V. o
L (I3

@i d)mIveve (vlea)
{7 (P:E N B=K) AT {P';K noQ WS\\



Uhew N = ™o (f[@, Ié) ( alarg Ol AN M e ok
; 4
, A€ (o
Qoo nit oy ,aé z Kfﬁ&iﬁf‘ e &Mv él% i(: € T( ‘\} R
¢ ¢

e  ocrmantren @% S G At @?x} K ddtmmmme N an
é&g g (/Qf 1 9] ~ n
@z( > = O ! )
EQJ/\ C\LWP@—\N& {%hz\ f%é‘g‘em t’«;w @{T {”"‘\%\ . ”?
e Oq )Y

=2 N Qe f}%‘ rc;@"wf‘zv;‘g;mm.—ri.f%,i;%h pom

T, (SAFANY  fay ~olme
§

- PR N
%@ W £ o {"%\ﬁ“\

D

4

n



[ s :3“* J
5AM Moo Y‘&”i“’w I Mront  pradl frpeeel, Lo g"ff‘}“‘“ﬁ‘“’* oty

3V E"}\ )
N L@ Jgawﬁé/{“» il
Y

-:~~ g «um”‘ Qgﬂ 3 Eﬁ

We fone -
RE XPTIME

e IN o e w o frn Sertd'sn Ueongn
R EXPSPACE =" NEEXPSPACE be e

~ g « . Y
OPNCA LA D miﬂ. Q{\

Ao,

o,

£ -
o Q * g 2. A 2 P
LI P B 2 oowy oot ¥ 7, {
BT S VN T *«,&j’iﬂﬁ w)’{ D
SR F
4
(v A"} &
s %’K | [ENI .

B = ANY N B
g) {;‘; » g\ g %3_ ij; §Z3 'Y %:} N %{’ g;ii’ i: ag;; {” 5 :J? AE {\ﬁv‘“ng iﬁ\ f«;;ii»?_ A By

\.

a ﬂ
%ﬂwm\”vuw ﬁ;mx l‘yé,me, N "‘&\ f“k s E L }



