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Name: ______________________ 

Exercise B1, 2/11/05 

Part 1: Universal TM (UTM) 
In order to convince ourselves that halting problem and infinite-loop detection are undecidable, 
we need to use the notion of UTM.  The following tasks may appear complicated due to the 
involved nature of “universality.”  If you have questions, please send them to the instructor.  If 
you still have difficulty for any of the following tasks, explain your situation. 
 
Task 1: The essence of UTM is its ability to deal with any TM, including itself.  Thus, it 
becomes possible to discuss circularity.  Come up with and explain examples circularity not 
discussed in class (no need to be in computer science).  
 
Task 2: Recall how a UTM can be organized (see the slide on UTM Specifics).  However, this 
may not be the only way.  Analyze whether the following two options are viable as a UTM 
mechanism: 
A. Instead of “interpreting” on-line, “compile” the given TM specification off-line and run the 

compiled machine. 
B. Identify all the possible TM’s with a unique natural number.  Also define the UTM so that 

given the ID of a TM, it can simulate the behavior of the TM.  Then, instead of the formal 
definition of a TM, provide just the ID (still along with its input). 

 
Task 3: Read the attached chapter on “The Halting Problem” from “The Turing Omnibus” (see 
our reference list for more info about this fascinating book, available in the library).  Explain the 
role of UTM in this chapter.  In addition, describe whether you were convinced of the claim that 
the halting problem is undecidable.  You must be very critical about the arguments in the chapter 
and your own thinking. 
 
Task 4: Write up your (possibly revised) response to Group Exercise 2 (Unit B1), i.e., a 
statement involving TM(s) corresponding to a version of the liar paradox, e.g., “This sentence is 
false.”  This time, though, you can also refer to the reading in Task 3.  In addition, you must 
address the following point.  In Task 3, the use of the UTM was crucial.  If there is some 
connection between the liar paradox and the halting problem, we must be able to see the 
analogous concept in the liar paradox.  Then, is the notion of “universality” involved in the liar 
paradox? 

Part 2: Review “Module A” 
Review the materials from Module A, including Comprehensive, Review Exercises, and Group 
Exercise 1 (Unit B1).  If you were entirely sure about these, skip this part.  If you were able to 
improve your understanding through the review process during class and/or in this part of the 
exercise, concisely note the improvement. 
 
Survey: Time spent between classes: ______________ 
 
// End 






