
TCS 2018 – bonus assignment series 3 

 

Deadline for handing in: March 26, 2018 at 23:59 hr 

This assignment may be made individually or (preferably!) by pairs of students. Don’t forget 

to mention your name(s) in the assignment. You can hand me over the results on paper or 

put them in my post box (BOU 8-10, secretariat), or alternatively send the results by email 

(as a single PDF file!) to: uiterwijk@maastrichtuniversity.nl.  

If accessed as sufficient, you earn 0.33 bonus point to your final mark for TCS. 

 

Turing machines 

Note that a  in the following tasks denotes a blank! 

1) Consider the following Turing Machine M, described in our macro language: 
 

 

a) What is the result of running M on the input abab? 

b) What is the result of running M on the input abaab? 

c) Assume that M = {a, b}.  Give a short English description of what M does.  Don’t 

describe how it operates. Describe its result. 
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2) What function does the following Turing machine M compute? 
 

 

 

3) Consider a two-tape Turing machine M, where M = {, 0, 1, #}.  Suppose that we want to 
simulate M with a one-tape Turing machine T using the technique described in Section 

17.3.1.  How large must T be? Explain. 
 

4) Write an unrestricted grammar for each of the following languages L: 

a) {an
b

2n
c

n+2 : n ≥ 0}. 

b) {an
b

m : n > 0 and m = 2n+1}. 

c) {ak
b

m
c

n : k, m, n  0 and m  min(k, n)} 

 

Complexity 

5) Let M be an arbitrary Turing machine. 
a) Suppose that timereq(M) = 3n

3(n+5)(n-4).  State for all of the following statements 
whether they are true or false: 

i) timereq(M)  O(n).    

ii) timereq(M)  O(n6).    

iii) timereq(M)  O(n5/50).   

iv) timereq(M)  (n6).    

b) Suppose that timereq(M) = 5n
3n

3.  State for all of the following statements whether 
they are true or false: 

i) timereq(M)  O(n5).    

ii) timereq(M)  O(2n).    

iii) timereq(M)  O(n!).    

 

 

 


