Lecture #16: The Arithmetic Hierarchy
Lecture Presentation

Closure Properties for X,

Closure Under Union

Question: Letn € Nandlet S, T C N. Isittrue thatif 5,7 € 3, then SUT € X, as well?
Answer:

Proof:






Closure Under Intersection

Question: Letn € Nand let S, T C N. Isittrue thatif 5,7 € 3, then SNT € X, as well?

Answer:

Proof:



Closure Under Another Operation

Question: Letn € Nand let S,7 C N. Is it true that if 5,7 € X,, then S\ T € ¥,, as well?
Answer:

Proof:



Closure Properties for 11,

Let n be a positive integer and let S, T C N.

(a) Isittrue thatif S,7 C IL,, then SUT € II,,?
(b) Is it true thatif S,7T C II,, then SNT € 11,7
(c) Isittrue thatif S,7 C II,, then S\ T € 11,,?

Answers and Proofs:






Closure Properties for A,

Let n be a positive integer and let S, T C N.

(a) Isittruethatif S, 7 C A,then SUT € A,?
(b) Isittruethatif S, T C A,thenSNT € A,?
(c) Isittruethatif S, 7 C A, then S\ T € A,,?

Answers and Proofs:






Closure Properties for AH
Let S, T C N.

(a) Isittrue thatif S, 7 C AHthen SUT € AH?
(b) Isittrue thatif S, 7 C AHthenSNT € AH?
(c) Isittrue thatif S,7 C AH then S\ T € AH?

Answers and Proofs:






