CSE491/596 Lecture Friday, Nov. 13: Completeness Under Logspace Reductions

[The first half of lecture finished the time and space hierarchy theorems.]
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+ If the input tapes of both machine are right-only as well as read-only, then there is no problem:
the output y = f(x) of M is streamed to M” computing g(yy) = z and never has to be written
down.

« If each machine is allowed r(n) left-to-right streaming passes over its input and y is a stream,
then the tandem can operate with 7(11)? passes on x.

* Butif M” can demand to back up to a previous input bit i7;_; at any time, then we need to allow
M to be restarted arbitrarily many times. This can be implemented by storing the current
demand-bit i on another Iog-sized tape.

w;;;yg;r’ f/;/l ;/pm/; b MM 5 fc—:f pead L Lef), M resals ﬁ,if e
]jc /:’;'M/Ir’l anhil 1 W"/wk i iol o, whilh s ﬁ&:‘”}ﬁ'{h :
7 s /df MT&@'&’J CWH'F’/ c’ﬁ;}ﬁ:jfﬁ i’ii _(f‘??‘f whin 0[};«’7/;4!};/_‘{

P P m.'

h"’”‘%”f Y veducw g Jamikie « A48 5702 45,12C ¢

Jr ﬁ Z €m"!’7 Sn and “{ 1A féﬁm /7 e (eride b &?M/cf//
hton a \/ 7 m{ w&/ﬁm m’" eity the ﬁ’//fﬁ%ﬂr N alf Wﬁ’ﬁ?fy f‘ﬂ?/




H@Z/WV% o g 5,,;‘7 Mﬂé&h:
¢ The ﬂ}/}c/j it e Wﬁﬂ/f a7 fﬁf//;//ﬁ’m?&/ﬂ- L9
" S X i
Go= h/Es), Ny = Sy T 15507 0|1y, 35 N
By = { ~enfof---f ek Aouily f?v’fﬁ%?/}
¢ The /;?&//yﬂﬁ/t/q’/ 1Fems M,fmf /9 }wﬁiﬁ//;l/, éﬁ el . 4//_{ ﬁﬂ;}]}’ (;/M'?;’/Zf
¥ Olloy o) ssted label sua av el nombes 2, clge # -
0 (7 (wfe;f%ﬂée/f (ocal /Q’dfeﬁj & e %‘ﬂ//ﬁf ﬂ.}/?(/ /{gﬁ (e 7”?'/\
diped only ar aa) fealhts of phe Scinte 2858 fes, Gy

. ’ - , ” " %f
"M S 4e g[z[m/ Wm@ﬂfw‘//{e vy { Y, W) » W1 o
_ 5:1;4(} £ nodts ,:':r Thrﬁﬂf@f (j{ eximl.

+ All the NP-completeness results we've shown have been valid under < },?g .

- GAP is complete for NL under < 98

« The language CVP of the Circuit Value Problem: given a Boolean circuit C,, and an input
x € {0,1}",is C,(x) = 1? is complete for P under <

« The language TQBF of true quantified Boolean formulas is complete for PSPACE under
log
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