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Math 136, First Midterm
1.

(a) Give a flowchart for a URM P which computes the function f(z,y) =z +y.
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(b) Give the sequence of instructions which is your P from part (a).

<Ta,p8) 5@ 30O T L0y

by

R

CEN L s e L LR




-

2.

(a) Show that the function f(z,n) = z® is primitive recursive. (You may assume that addition is
a primitive recursive function.)
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(b) Let P =(T(1,2), J(3,4,1)). Recall that Next” (a, b) holds iff & and b code computation stages,
and a codes a non-halting stage for P, and b codes the next stage dictated by P. Show Next”
is primitive recursive.
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3. (Use back of page if necessary.)
(a) Define carefully: ¢&™.

(b) State carefully the Enumeration Theorem.

(c) Let K(i) iff i € W . Show K is not decidable.

(d) Explain how the significance of the result in (c) depends on Church’s thesis.
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4. Let f be a partial recursive 1-ary function.

(a) Give an informal description of an algorithm which computes a partial recursive g such that

Vy € ran(f)(f(9(y)) = v).

(b) Then give a more formal proof that there is a u-recursive such function g.
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5. Let {A, | n € N} be a family of infinite sets of natural numbers, and suppose A, C A, for
n. Suppose also the predicate

R(n, )& reA,

is decidable. Show that there is a total, recursive, one-one function f such that

Vn(ran(f) \ A, is finite).
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6. Let A(e) iff WiV = {0}. Show A is not decidable.
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7. Show there is a total recursive function s such that for all 7, z:
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