_ :Nnmc"ﬁf‘t{ A - Mo.uf, {’hzm
StudcntlD 550‘1 15 ‘If)ﬁ .

cst8 .1'{: Wmterzow Midem

ill have. 110 mmules lo l.lkc th:s exam. .'{‘his exam is opansbook nnd opcn no(cs, hul P
‘ot used in this COrse js prolubﬂcd There are iwo questions and a total of _
,d lhc sccond qucs:zon h::s onc p'lrl worth 30 cxtra credit pomts‘ You wnll not-_; :
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We. wi!l pm\'e th followmg, pumpmg }enunn in lwo p'nrts

_ 'Lemma 1 F or ah' I“DI‘As F there e.tlsrs anne N .mch :ha: for all x € L(I‘} wuh lxj
5 Ihem c.wsl afrmgs a,b,ed,¢ such that x = abcdc, and

Vi ablede & L(F)
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"'_:c) (3(} poinls) Let an Bven-Flip-FDFA F be a FDFA where every cycle in thc state
-~ diagram of F has an even number of lipping states. Prove that Lemma l hoIds for all
- Even-Flip FD¥As. Hint: Part (1b) should help.

- 4)(20 pbints).-?rovc Lemma 1 holds for all FDFAs.
G No_te that proving (1d) also proves(Ic).
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'ng ata pusmon does not count as powering down at lh'll position. Formally,
={x] R.could power down at position x).

cn liﬁééﬁk(“;dh‘l_!nﬂ.}_c:;s a,b € N, specify a NLR for the loqati_:o'nus'{é._l :




oned. which ls shmilar in that you think you'te going somcwherc. nnd
U dumpcd buck at sqpuare one.
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