CSE322
Winter Quarter2001
Assignmen®
DueFriday, Januaryl9

All solutionsshouldbe neatly written or type set. All major stepsin proofs and algorithmsmust be
justified.

1. (10 points)Designdeterministidinite automatégor eachof the following languages.
(@) {z € {0,1}* : 010 is asubstringof z}.
(b) {z € {0,1}* : 111 is notasubstringof z}.
(¢) {z € {0,1}* : =z containsatleast5 0's}.
(d) {z € {0,1}* : z hasanevennumberof ('s andanoddnumberof 1's}.
2. (10points)Considerthelanguages
Ly = {z € {0,1}* : z containsatleastk 0's}
fork > 0.

(a) Formally defineadeterministicfinite automaton/;, with exactly k + 1 stateghatacceptd.y,.

(b) Proveby contradictiorthatevery deterministidinite automatorthatacceptd.;, hasatleastk + 1
states.

3. (10points)A finite statetransduce = (Q, X, T, 6, qo) is definedby: @ is afinite setof statesY. and
T arealphabetandé : @ x ¥ — @ x I'*. Thatis, §(¢,0) = (p, y) meanghatoninputq processing
o € X, M goesto statep andoutputsthestringy. Letw = wyws - - - w, Wherew; € 3. We write

g & pif therearestatesr, .. .,r, andyy, . .., yn € I'* suchthat:
Yy = Yiy2---Yn,
To = 4,
'm = D,
(ri;yi) = 8(ri—1,wq), 1 <i<m.

Forz € ©*, definefy (z) = y if go =¥ p for somep € Q. Thestring fy;(z) is calledthe outputof M
oninputz.

Designafinite statetransducethatoutputsthequotientin binaryof anumberwrittenin binarydivided
by 3. For example,the quotientof 11 divided by 3 is 01 becausel 1 is 3 written in binary. Another
exampleis the quotientof 1101divided by 3 is 0100becausd 101is 13 written binaryand0100is 4
writtenin binary.



