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EXERCISE 6:

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

b) Fix k ∈ N and letL ∈ DSPACE
(

f (n)k
)

with n ∈ O
(

f (n)
)

andL′ :=
{

〈~x,0|~x|
k
〉 :~x ∈ L

}

.
ThenL 4p L′ 4p L andL′ ∈ DSPACE

(

f (n)
)

.

c) ProveNP 6= DSPACE(n).
(Hint: Hierarchy Theorem plus closure under polynomial-time reductions)

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

T :=
{

〈M〉 : ∀x̄ ∈ Σ∗ : 〈M, x̄〉 ∈ H
}

a) Prove that neitherT nor its complement is semi-decidable

b) but its complement is semi-decidable relative toH.

c) To everyL semi-decidable relative toH there exists a decidableR such that

L =
{

x̄ | ∃ȳ ∀z̄ : 〈x̄, ȳ, z̄〉 ∈ R
}

. (1)

Hint: Recall the polynomial hierarchy. . .

d) If R is decidable, thenL according to c) is many-one reducible to the complement ofT .

e) Conclude thatT is not semi-decidable relative toH.


