. e r>~ =Y
gﬁtﬁfjﬂf % )’ o TLLQ C}@«bg 3 S o€
TN e T S T e e e T e e T T T —/‘*"‘_#'J ,'.’--’“—:"_.'f,'.'———‘\’:};::.:_—_::.-_——.\_’_u_ e
S e i
SEACE W\ ¢ kind 676 Vike  tiwe Comnplex, iy . e ibot spece v velse 4
3 e ——
(Qgij:{_r Y Yescvibos fue  MAX A 56 Jope cells e =
\DOIKE a fa Ny L,; o “[‘ N\ .
55"}/ (ﬂ‘é"i - Tra tuart thecteg = T he 4opg Sterel o boe lean V(,\..ftwe)
whothaor wa %,«Pui’ s o€ EY{ ﬂ | (¢ od¢ nembers G F guean ruan bae
0nl? G&C\) e ’ V ﬁf Tlgn M ogoany the ')Cal?‘-’» ; withon (’.E.\lg):
T P \ te Fing e OO0 TE 4y 9o e8| RE:({(T)
/i else ACcep T
T e
J'- n f\,ft 1 i

A -

(S'A"ge:\f\\) o P

tloe S*‘r-'lmg .

5‘0 M L-J}I\ 5 Con “ll\’ircau(b\\.r\ [ B N &

I3 T
nocg AL S X . " '
// ‘(:/ vio fung LA G PO O (,,\) !
Tape LA S U S S @:;"
= S Y M. <N B e Y S = o S - -
Jost Hile dine - (omplewity cosses , We heve
v

-

g{ﬂmﬁuaﬁej éer_;c)eé ‘1)7

SPace (gm) .

& DT

NSPacE ({(ﬂ))

s NTM

[

AU G S Jerided Ly

> . ‘ o oy s .
Tbu* gnlile Jr«N\q - Lomplfau*}; Clogses " g .
“}Desﬂf‘t Teclv'«‘*ﬁ o Evponentiel (nccense H
This 35 shpeen u‘;’ma SCLUH(__\A. s {heocrenn .

fﬁ( ‘i,)é,rﬁ\,; E\{"}‘DAJ
ey
T M Tur f'm:j M oo ne
DT - Dedbrnin 34 oc

Tu r'(r\j PG Ly

T e N 5@‘%'€,f,@-\f\}g Yie TJU ,(,‘N:) A C\EC\AU\/E

;

T 6({@»)) sf:@ra;

P A O ({ (m)) Spose.

N T DA

O

ug:r\ré



A NTM ugi‘lf\fj 5(“‘) space - ‘ uga\ns fL(V\) Space [cm Mosg t J

Foe mny funcrion  f1 NN uere ((n) 2 log o o NSPRCE (fe) £ SW%C?((’%Q)

The idea . Recursively tegt  the \yce‘\&&‘v \u‘vf ?f'oble_w\) . ,Jf* Crom  due

S

$TwwrT o ACce eT (engiju cout o D'( o TV in t Stees ‘Ej Fi‘na\‘nﬁ

- . . L
PN LAY COV\'Q\?JLN‘&"\\G-/\ tA /9_ Stepc.,

¢ t 3 ——, -
e N ST
c A . e paor lewe ) j z{') I - S
o L > C—l 55( avels o TAL pPACE
-L/ + i’. b ' = O { 5 ( "
Gl R S (f)) Olee)) » O fee)
Feo e
o = 2
- Clngche @atin st 5 (‘5(,\)) O {f (V‘ ) )
4 L wven oo reoen t= .
¢ l —-.,-149 s v o C . la» ¢ Fl 3 ' Sre o [EY-RIVR RN ’ /(_/\__,/\_/\' /\/
i (o e u{c?\*\O-f\S /
. e e e

Now  we hage 1he Spovce yor stons Dﬁ P Tl € pad NP TIME >
PSPHCG_ - U geox:e (n“) f,o,r \C\wﬁv&jﬁ,s 9(’.((&@{) (g Pf:;tyr\om\o_\ SPoeg Ly o. DT
oy :
NP SPACE = L;i ggcxce (V]k> “Cur \Q}J‘,\ﬁuo\t)gs aQ(]c}ea LA ‘Oa\\jr\t}nm‘\a,\ $pece ]gy awn M T

Bot by Savitawk Thesrenr, o loaguege gecided n fny space by an NTM
(o also be pecided Lj o DTM n f%\f\) Spoeg

A golgaomial  sgeered 15 SN e palyusmian (7 sema “N"“‘”‘?"\‘j

e . S S — P
B T SN i

plsps A TM ueag fim)  spoce Y e S ‘
fin) - ?OG’("‘)) goss wle COr’\g\'ﬁu‘r‘-@\‘\”'\'a\r\g ) o e See e ollo w.\/\g

Tlr\vf; o Y T T

@,
/ SOfir) \ -
o \/\3\ 2 ( %Qﬁ\/\s! [un PsPACE \ EAFP Timce
AN A ‘ )
5 o B0 £oetn Ué\ﬂfj EXPTJME B \ N , — MPSPACE /)
* PV Fpau ™ / pd
: 7 t_,) IME (; /,s e -

fn) spect
z \,I ff \:/‘, \é\ Z?ér\%\:g;‘:?\)

;;,,Jf

e

MH]N PIINT ~ Nondeberminiam  might  3oNe Hime bud yiod ceatly  space

M ——————

e (‘CO‘ polynomial cacvors)



