CS 215 (Open-book) Final Examination

SSN:

SPECI AL | NSTRUCTI ONS

This is an open book exam but you nay only consult the textbook
and |l ecture notes during the exam

You nust answer the first 6 questions with 60 points in total.
The 7th question is optional.

You may use any results given in class or the text book
W t hout providing a definition or proof.

Al'l constructions can be described informally.



QUESTION 1. [10 pts] Givenalanguagel, let

LT = {uv|u,v € Z*,vu € L}

In otherwords,L*~ containsall wordsobtainedrom eachwordin L by dividing it into two (possibly
empty) piecesand exchangingthesepieces. (The exchangecan also be thoughtof as a rotation

operation.)

Prove thatif L is regular sois L.



QUESTION 2. [10 pts] Considerthe following problem: Givena PDA M, decideif M will ever popits
stack3 timesconsecutively on someinput. Eithershav thatthe problemis decidableor prove thatit
is undecidable.



QUESTION 3. [10 pts] Prove thatit is undecidablavhethera TM loopson aninfinite numberof distinct
inputstrings.



QUESTION 4. [10 pts] Prove thatthe following variantof Vertex Cover (VC) is NP-complete SQRT-VC
= { G|G = (V, E), G hasaverte cover of sizeatmost /|V]| }.



QUESTION 5. [10 pts] Shav thatDISJOINT pr 4 isin P. Here,
DISJOINTppa ={ < My, My > | My andM, areDFAs andL(M;) N L(M,) = () }. Whatis the
time compleity of your TM algorithm?



QUESTION 6. [10 pts]We know thatNP C NPSFACE = PSFACE. Prove thatif ary
NP-completdanguages alsoPSFACE-completethenNP = PSFACE.



Optional QUESTION 7. [10 bonuspts]We claimedin classthatoptimizationproblemsanddecisionprob-
lems are equialentas far as polynomial-timesolvability is concerned.Supposehat the language
HAMPATH is in P. Shav how to find a Hamilton pathin graphG from vertex s to vertex ¢, for ary
giveninstance(G, s, t).



