CS/ECE 374 A <4 Spring 2026

s Midterm 1 Practice 2 &
February 20, 2026

Name: Soron Dowgen

NetID: | g)owden 2

Don’t panic!

You have 120 minutes to answer five questions. The questions are described in more detail
in a separate handout.

If you brought anything except your writing implements, your hand-written double-sided
8'~" x 11" cheat sheet, and your university ID, please put it away for the duration of the
exam. In particular, please turn off and put away all medically unnecessary electronic
devices.

Please clearly print your name and your NetID in the boxes above.

Please also print your name at the top of every page of the answer booklet, except this
cover page. We want to make sure that if a staple falls out, we can reassemble your answer
booklet. (It doesn’t happen often, but it does happen.)

Proofs or other justifications are required for full credit if and only if we explicitly ask for
them, using the word prove or justify in bold italics.

Do not write outside the black boxes on each page. These indicate the area of the page
that our scanners will actually scan. If the scanner can’t see your work, we can’t grade it.

If you run out of space for an answer, please use the overflow/scratch pages at the back of
the answer booklet, but please clearly indicate where we should look. If we can’t find
your work, we can’t grade it.

Only work that is written into the stapled answer booklet will be graded. In particular,
you are welcome to detach scratch pages from the answer booklet, but any work on those
detached pages will not be graded. Please let us know if you detach a page accidentally.
We will provide additional scratch paper on request.

Please return all paper with your answer booklet: your question sheet, your cheat sheet,
and all scratch paper. Please put all loose paper inside your answer booklet.
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Midterm 1 Practice 2 Problem 1

For each statement below, check “Yes” if the statement is always true and check “No” otherwise, and give
a brief (one short sentence) explanation of your answer. Read these statements very carefully—small

details matter!

(a) Every 1nﬁn1te language is regular.

“| V] Fde beage Lz30': i s primy

(b) The language (0 + 1(01%0)*1)* is not context-free.

| W] Folse bweauce it s cepresented oS fegex =) cegular,

GV\% (Jﬂaes [\
(c) Every subset of an irregular lanﬁlage is 1rregular Lﬁ)@# O‘\\ v@G‘()bT \ fe

o | o | Fake. '{0\'3&{0 LY

LD,‘-‘ERI ‘Pr&

(d) The language {@a 1b ’ a— b is divisible by 374} is regular.
\/ M=l 3, m $:=0
e

] Tew! Qi i€l M, - 35 1. 3TXE A=D = frows

§(gq,") =g+ mod 371
(S.(Q.O\ g-\ rod 374

toNn
(e) If language L is not regular, then L has a finite fooling set. m\\& el
a9 ‘med
W ', ing_setfor evesyy Language 31

(f) If there is a DFA that rejects every string in language L, then L is regular.

Yes \% -'QD ) .rc,\bd& Q»Uu’f\nmq ,m\m th oo then reytrs S Mo erhre \a
C, oot wys votww adopt |3 L g %

(g) If language L is accepted by an DFA w1th n states, then its complement »*\ L is also accepted by a

DFA with n states.

A= R\A

Yi No Tewe tan uek Nale Mm' = (Q Z E_S H“\ \)\‘Lf&

(h) 1*0* is a foofing set for the language {1 oi+i1J } i,j> O}

s 101100 havt no %2 =% o" "‘\

M|V »«ee»—/tﬁ-oe*w ot,s‘rgt.sh.n?z"c

SN

Scom mo‘w\ oFA M= (g, s Ssp)

(i) Every regular language is accepted by a DFA with an odd num'bae<r of accepting states.

y)

o | [ v True , & # i S n
O ML o AW DFR with evens of ing ghades

aagp-li,a

() The context-free grammar S — ¢ | 0S1S | 1S0S generates all strings in which the number of s equals

the number of 1s.

y No on\ U %08 = ¢
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Midterm 1 Practice 2 Problem 2

For any non-empty string w € {0, 1}*, let Delete1st(w) denote the string obtained by deleting the first
run in w. Let L be an arbitrary regular language over the alphabet © = {0, 1}. Prove that the following

languages are also regular. D&td'a ((ﬂ) |o) = 10

I IsT(L) ={wex* d Delete1st(w) € L
(a) INSErRT1sT(L) {w |W7é6an elete1st(w) }

(b) DELETE1ST(L) = {Deletelst(w) } w#eandwe L} On ()(}(}Q, C@

\,JO«\-\' o a.pd!a Mﬂ"& M\)ﬂm% OFR
Crece NFA M to prove reL;uhrPrvé. Lq'wen,\ M= LQ,Z}JIQ' M) uhioh
o.L(_Q_p\'S -\—\@, \O"W)Q% L) u\\'(b\/‘ we \LV\'D\'J iS W'g{ .

m=(Q, s » &, 8, )

Q‘: Q’{E;O;\r’i’ s { La,n'\.'s
ok £icdk
uc_\m' tis \;'is ﬁ:\i bﬂme

S'=LS,E,\Q
$ock S,LLQI‘&I\")\\ @) * { (gl&) ‘3)}
m‘\"\m

oo, 8" (L0, =L (g,
R (g )7 (5 Loy

?:mbff;? & LLQ.&,«\\, c\= QLS LQ)O, o ,n'\s
<A

W d\ees Bedr pon oF 00faders widl Y deleti tramdions. Once Qe
Cun S 69.\09‘06 Yon conhines on Gle wormal-
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For any string w € {0, 1}*, let squish(w) denote the string obtained by dividing w into pairs of symbols,

replacing each pair with 0 if the symbols are equal and 1 otherwise, and keeping the last symbol if w has

odd length. (See the question handout for a formal recursive definition.) olloI\00 0 — | 1OPDOD
Lo

(@) Prove that #(1,squish(w)) < #(1,w) for every string w.

assume Sqpich works like ig

(b) Prove that #(1,squish(w)) is even if and only if #(1,w) is even, for every string w.

&\ Let w ‘ec o O\\“d\'\"aﬂs os\ﬁwa’
we %le ¥, ) ‘ .
T For macbm gring x€$0 \Y )
Guon ot 1 ), # (U, squein) e

I6: e vort 4o groke e orert
W de gushon Are for ool y
Shtwa, o ¢ §O1%* .

e WSA for ¢ome OraToLes O

[ y = \ S
agidn (L) i ;Q/U o (g d;'f, %’;fm
o # (1, 3guidh LD=w(\, )

280,0) 0% aw
*w=¢
< qgplw) = guigh (8D Qo dof
=e of 3ish)
e 20, s i) = #(1, &)
= #L\lw\ as w=t
° VSR , forsome WSS a,ly st odb
. g,w(s\AL W)= gq},ig\qLo.‘o\ U% ot
= of SR
« ;50 L)) = # seuidnla )
=\
« #(1,W) =\, snte 0t abESy
Se eifwer 0 OF © mustice \

« Thecefore 4 (|, spuicala)
#(\, W

for ol & ontinZ o peae |

b Leb 0 ‘eean ecbirany giving , uE£0, 1%
TW: For ety orbiteary acwvay xe§o\ 6,
ot Mgt 1 <\0\ ) 3 (1 sqpiga()d wod 3
=4 (|, W) Wod -

TS: Ue want to prove quesion & glenent
Foue for oCOTOEY wéio,\}*.
"Wt g spoidhlw) = ¢ Coy ch}.w
#*(0,)=0, s bota Wave aen pacity
s w=0,06301%, stk (W= sguish (o) =a,,
50 Wan W= squidald - ¢ #L\,'w\
1S aen , twWen #(\ suidu)) s aven
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#(\,W)= #0\,00)=0 L. g4mmh(w)
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ve ont Yo ¢V

For o<} o, (omine Yo @007
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Let L be the set of all strings in {0, 1}* in which every run of 0s is followed immediately by a shorter run
of 1s.

(@) Prove that L is not a regular language.

(b) Describe a context-free grammar for L.

o) Consdar in(‘&g(bo\;“% a0 F:{On 1Y\€N§
Let %\ V—Mbﬁm‘-\,b S’cﬂv‘s sucth {hgk X,\%GF- x =0 %;-03 ke 143
ek 7.‘-'\-‘ : | |
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For each of the following languages L over the alphabet ~ = {0, 1}, describe a DFA that accepts L and
give a regular expression that represents L. You do not need to justify your answers.

) \
(a) Strings that do not contain the subsequence 01110.

(b) Strings that contain at least two even-length runs of 1s.

*) o (\O’* F1OF IS + 107 15H1 0% 111 (wsed on DFR)

S L@®2 &
\‘6/\—/‘
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(scratch paper)
AD) undo e deee Lessertiolly et o TURD
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(scratch paper)

cWwseok, &t 5,0.\"6, x € %Og\?s*

+ g W) = ssh Laax)
= ggdaloo) dj?f(—‘l\ G
= squidh
\mgqp'\S\I\\
AL SO = 41,0040 sgoidkd)
= O+ ¥ spign ()
41, W)= U anod ! W
=&\ ,00) + #0) )x)
L A xr #\n
‘B%—[\'\ nce EUSW y WL ey
#(, ) 240 gpigh ()
* Than ) A+ H L\Jx\i *L\,g\@\l‘G‘I\LX})
\

\
so, #(L, W2, TN

Tn all wes, ye conc\udL
L2 L\,m\?—"”’Ui"’ﬂ’ig\"h"’\3 [

cw=elox abe§0,y X600y atb

e # (LW =20 ae)+# 05

= £ 0 (as 6o O
IR Motk e \)

» #(\, gishlw)) = # (), 3gpishlabx))
=80\ 39pigala))
+ 4 (\, squnl)
=)+ #0), squigir))
* By IM, since 141, faen we

hNJ\,\) “H‘-L\,x3m %=

e Than BN wadd = 143y

squisa)) wed 2
‘'Sp we CA“@ ‘i

#(\,08) m0d 3 = ¥ (1, 5quida L)
wod 3

Tn ol coses, we conclode
#(1,w0) M0 & =80, 590igh(BY) med

(n




(scratch paper)




