Theory of Computation — CSE 105
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Chapter 3: The Church—Turing Thesis
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Exercises3, 6, 7,8 — Pagel4?.
Problems9-15,19, Pagel149.

Chapter 4: Decidability

Problems:10-22,Pagel169-70.

Chapter 5: Reducibility

1.
2.

Problems9-16,Pagel95.

SupposeL is recursvely enumerabldut not recursve. Showv thatfor ary
TuringmachineT” acceptingl, theremustbeinfinitely mary input stringsz
for whichT' loopsforever.

. Is thefollowing statementrue or false?If Ly, Lo, ..., arerecursvely enu-

merablesubset®f 3, thenUs2, L; is recursvely enumerable.

. Sketcha proofthatif L; and L, arerecursvely enumerablesubsetf X,

thenboth L; Ly, and L] arerecursvely enumerable.

. Shaw that thereexists a languagel so that neither L nor L (the comple-

mentof L) is recursively enumerable.Canyou give an exampleof sucha
language?

. Show thatthe following problemsareunsohable. For a Turing machineT’,

L(T) denoteghelanguageacceptedy T'.

(a) Givena Turing machin€l’ anda nonhaltingstateq, doesT" ever enter
stateg, startingwith anemptytape?



(b) GivenaTuring machineT’, doesit accepimorethanonestring?

(c) Giventwo Turingmachinesy andTs, is L(T1) C L(T5)?

(d) GivenaTuring machineT’, is thelanguagél” acceptgegular?

(e) Givena Turing machineT', is thelanguageat acceptdhe complement
of arecursively enumerabldéanguage?

7. Shaw thatthelanguagel, = {(T')| T haltsoninpute } is notrecursve but
recursvely enumerable.

8. Shaw thatthelanguagel.. = {(T)| T' acceptd) } is notrecursve.



