NMMB415 Automata and Computational Complexity Fall 2025/2026
Homework Assignment 4 - NP and space complexity

Deadline: 12.12.2025, 10:40 in Moodle.

Problem 1.  Show that CNFSAT <P 3SAT where CNFSAT = {< ¢ >,¢ is a
satisfiable formula in CNF form} and CNFSAT = {< ¢ >, ¢ is a satisfiable formula
in CNF form where each clause is of size at most three}.

Problem 2. Show that if A is N P-complete, then A is coN P-complete.

Problem 3.  Show that the language DYCK = {w € {(,)}*, w is well parenthe-
sised expression} is in L. For example: (()()), (), ((())) are in DYCK, but )(, ( are
not.

Problem 4.  Undirected graph is bipartite if we can partition its vertices in two
parts so that edges are only between vertices from different parts. Show that a graph
is not bipartite if and only if it contains a cycle (closed path) of odd length. Show
that deciding bipartiteness of G is in N L.



