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COL869: Special Topics in Concurrency

April 25, 2017 Home-work 5 Deadline Mon 08 May 2017

1. Read Milner’s paper on SCCS (http://www.cse.iitd.ac.in/~sak/courses/stc/Milner-SCCS.
pdf) and do the following:

(a) Define a specification of a Flip-flop as a process in the multi-set synchronous calculus (MSCCS)(http:
//www.cse.iitd.ac.in/~sak/courses/stc/RS-bisimilarities.pdf)

(b) Redo and prove the correctness of the Flip-flop implementation in the calculus MSCCS.

2. (a) Define a specification in MSCCS of a 2-bit adder with carry and use 2 of them to build an
adder for three 2-bit numbers. Give an implementation and prove that it is fine weak bisimilar
to your specification.

(b) Give a specification of a 4-bit adder with carry. Design a bit-sliced implementation with 2-bit
adders to obtain a 4-bit adder and prove that the specification of the the 4-bit adder is fine
efficiency prebisimilar to your bit-sliced implementation.

3. Compare the propositions 5.1 to 5.6 in Milner’s SCCS for strong bisimulation.

(a) Restate and reprove them for fine strong bisimilarity.

(b) Which of the above equations need to be modified and how for them to hold for fine weak
bisimilarity.

(c) How would fine efficiency preorder and fine elaboration preorder differ in their (in-)equational
characterization from each other and from fine strong bisimilarity and fine weak bisimilarity

4. Refer to the definition 11 in http://www.cse.iitd.ac.in/ sak/courses/stc/RS-bisimilarities.pdf. Sub-
stitute “v � u” for “u � v” in part 2(b). Let us call this new pre-bisimulation EP’. Now answer
the following questions.

(a) Is the new bisimilarity obtained by this change a preorder?

(b) Is the new bisimilarity obtained by this change an equivalence?

(c) Establish a distinguishing characteristic of the new (pre-)bisimilarity that distinguishes it from
the efficiency preorder.

(d) Establish the difference between this new (pre-)bisimilarity and the elaboration preoder.

(e) Where will you place the new (pre-)bisimilarity in the spectrum of the four bsimilarities already
defined in definition 11?

(f) If the new bisimilarity is not an equivalence, is its kernel the same as the kernel of the efficiency
preorder? If so prove your answer, and if not, find a distinguishing example and include it in
the spectrum of preorders and equivalences appropriately.
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