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EXERCISE 3:
Consider the DTMM = (Q,Z,I",8) whereQ = {s,01,02,03,9+,9-}, 2= {0,1}, T =ZU{>,U}
and transition functio®: (Q\ {q-,q+}) xI — QxT x {L,N,R} as defined as follows:

(s) =(s>,R), (G2,>) =(G,>,R), (s0)— (d1,,R), (02,0)~ (d-,0,N),
(1) =9, LN), (g,1) —(gs,UL), (sU)— (G+,U,N), (Go,l)— (g2, UL,
(qu,>>) —(o,>,R), (gs,>) —(d3,>,R), (0,00~ (0,0,R), (g3,0)— (g3, 0.L),
(,1) —(a,LR), (03,1) +—(os,1,L), (qu.U)— (G,UiL), (gg,L)— (sU,R).

Determine the sequence of direct successor configuratiodg on inputs010101 and0011.
Which language do€el( accept/decide?

EXERCISE 4:

a) Formalize the DTM foPALI Nfrom the lecture by specifying its transition functién
b) Analyze its asymptotic running time.
c) This DTM contains a bug: identify and correct the error!

d) Using the ‘programming techniques’ from the lecture,cdibée semi-informally a DTM
counting in binary the length of its input, i.e. computing flellowing function:

(X1,..-,%) — bin(n) € {0,1}*, where  bin( 375y +2) = (yo,y1,. .., Ym 1, 1)
Analyze its asymptotic running time and the length of thepatit

e) Describe semi-informally a DTM decidif@®"1" : n € N} C {0,1}* in time O(n-logn).

EXERCISE &:

a) LetM =(Q,Z,I",d) beaDTM andwv € =*. Prove: If)M visits, on inputw, at moststape
cells while making more thas |Q| - |I'|® steps, thedV runs indefinitely.

b) LetM be a DTM accepting. C * in spaced (s(n)) wheres: N — N is computable in time
20(sM), Describe a DTMN decidingL in time Ty (W) < 2°6M),



