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EXERCISE 6:

a) Show that the following languages arddB8PACE(n):
i) SAT, i) Hamilton, iii) Clique with edges listed as adjacencies

b) Fixk € N and letL € DSPACE(f(n)¥) with n€ 0(f(n)) andL’ := {(%,0%") : xe L}.
ThenL <p L’ <p L andL’ € DSPACE(f(n)).

c) ProveN? # DSPACE(n).
(Hint: Hierarchy Theorem plus closure under polynomialgireductions)

EXERCISE 7:
Totality is the question of whether a given program termesatnevery input:

T = {(M):vxeZ: (M,X) eH}
a) Prove that neithéF nor its complement is semi-decidable
b) but its complement is semi-decidable relativéito
c) To everylL semi-decidable relative td there exists a decidabRsuch that
L = {X|3yVz: Xy, €R} . (1)
Hint: Recall the polynomial hierarchy. ..
d) If Ris decidable, theh according to c) is many-one reducible to the complemeiit.of

e) Conclude thal is not semi-decidable relative tb.



