(CSCI 2200 RPI
Foundations of Computer Science (FOCS) Spring 2026

Quiz 3

60 Minutes

First Name: SO LVTIQOMS

Last Name:

RIN:

NO COLLABORATION or electronic devices.
Any violations will result in an F.
No questions allowed during the test unless you think there is a mistake.

GOOD LUCK!

Circle at most one answer per question.
10 points for each correct answer.

For [Show Work] problems, you MUST show correct work to get credit.
Correct answers with no explanation will get a 0.

Final Score: /200




1. Consider the sets A = {1,2,3} and B = {4,5}. Which function is an injection from A to B?

F1)=4,f(2) =4, f(3) = 5
F(1)=4,f2)=5f(38) =5
f1y=4,f(2) =4
D] f(1) =4,7(3) =5
@ None of the above.
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2. Consider the sets A = {1,2,3} and B = {4,5}. Which function is a surjection from A to B?

(A F(1) =4,7(2) =4,/(3) =5
11 =5, 7(2) =5,{(3) = 5 \ _—
Vi — [Erw=4752=4 L
Qandiors B 1051003 5 —
None of the above.

3. Consider the real intervals A = [0,1], B = [1,1]. Which function is a bijection from A4 to

B?

flz) =2z +2
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f(a:)=2:c+1 : = da - 1 g.[—-l‘ l:)
fl@y=2z-1 0 _
[D] f(s) = 22 T~

None of the ahove.
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4. Consider the real interval A = [0,1] and the set B of all rationals in the interval [—1,1].

‘Which function is a bijection from A to B?

[A] f(@) =22 +2
[B] f(e) = 20+1 Reals aﬂf
[C] f(z) = 22— 1 Ratonals
@f(iv):Zm We- l\_.S
None of the above,
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5. Which of the following sets is countable (recall N is natural numbers, Q is rationals)?

The set of all functions from Nto N A Pf\ #\ N l. k 157 NalZ Nt

The set of all functions from Nto @ <&
The set of all infinite binary strings

@ The set of all pairs of natural numbers {m, n), where m,n € N L s ‘h\’\J ;

None of the above
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6. How do we know the set of all functions is uncountable?

,@’ The set of all programs is uncountable.

@ There is a bijection from the set of all binary functions defined on N to the set of all
infinite binary strings.

/@ The set of finite binary strings is uncountable.
E The set of all functions is countable.
None of the above.

7. [Show Work] How many surjections from {1,2,3,4,5} to {1,2} are there?
—_— 3
[A] 10 Tolal # of —ﬁundﬁ‘ons: 2= 3¢
[B] 20 Oﬁ tHhze 2 oue not SuFJFCh'OnE

7))
& 20 = £05)- 1
[E] None of the above. -ﬁ(() T *;-7[(5):-" Z .

8. What is the relationship between regular languages and DIFAs?

There exist regular languages which cannot be decided by a DFA.

There exist languages which can be decided by a DFA but cannot be described by a
regular expression.

@ Regular languages is the set of languages that can be decided by DFAs.
@ All languages are regular,
None of the above.

9. Consider the language £ = {1,01}*. Which string is not in £?

[A] 11 [ |

BJoit O]
[c]owotor  ©f- 0 O

[0] 10101001 |- 0] ©ot-0l- !
@ They are all in £.
10. Consider the language £ == {0*"1*3" | n > 0}*. What do we know about L7

(@/ﬁ contains all strings with three times as many 1s as Os.
E L contains all strings that start with a 0.

o do 0 N N
Ttz is regular. EARA

b is finite.
None of the above.




11. Consider the deterministic finite automaton (DFA) below, What is the language decided by
this machine?

£ = {0,00,1}

£ = {0,00,1}*

£ = {0,00} U {1}*
[D] £ = {,0,00} U {1}*
(8] None of the above,

12. Consider the DFA in Question 11. Which state does the DFA terminate in for the input
string 00107

0 0 __.L,, 2
[A] & 90 7 ¢! > 7= Te ™ 94
[B] 2

%
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None of the above

13. Consider the language £ = {01}*{0}*{10}*. Which word is not in £?

~&] 0110 Ol 5 - 10

011 ol - 7
Psiguly ol- 0. &
@"‘5 €.c6.¢

They are all in L.

14. [Show Work] Which of the following languages cannot be solved by a DFA? 7
L = {strings with at least three 1s and at least three 0s} K e 3 0[ l g a

L = {strings with at least five million 0s} ¥ Ox 0-~ %0 ¥
L = {strings with no 1s and no 0s} < » s
@ L = {strings of even length} 300 ) ol, lo 3L 3

@ They are all regular languages.

15. Which of the following strings cannot be generated by the CFG: S — ¢ | 15| 05?7

1001 '\ﬁ

0011 all steng S
1100

[D] 1010

@ They can all be generated.
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16. [Show Work| Which CFG generates the language of all strings of odd length?

[A] 5 -] 150081 Al 2t gs oA,Q,m,rml-eJ Lg (FG ace 0dd-l.

base cose: 0 ol .V
schon [Bls—elis]os . |
rod e (@ S-0l1[1s0]0S1]050] 181 \ndMC{")ga: Eac; rule Joolks (1kc
Sep 13
S—0]1]1505 | 5051
GT\\M\,\\M IEI | 1] | - . kqs gh"rw der v/ aton .
. None of the above
/"‘FH odd-—f@r@% Ctr o nas gg,neﬁ,;gé by e Y
Base ase: Qo 2. v q €G!
17. Whmh of the f0110w1Lg regul%gpressmns cannmnénerv{ed by a%%‘(} =O0wyd or--
Sy l/hd"'fﬁt?non wp |
[A]1x0 i \oujroﬂu&s
[B] (01 %1% 0)*

[O]
[D] {0,1}*

@ All regular expressions can be generated by a CFG.

18. What is the relationship pushdown automata (PDAs) and Turing Machines (TMs)?

They can decide the same set of languages.

TMs can decide some languages that no PDA can decide.
PDAs can decide some languages that no TM can decide.
@ They are the same model.

None of the above.

19. Each TM description can be written as a finite binary string. What do we know?

The number of TMs is uncountable,.
The number of TMs is the same as the number of infinite binary strings.
@ The number of TMs is countable.
@ There is a bijection between the set of TMs and the set of infinite binary strings.
None of the above.

20. Which statement is true about the language £ = {w#w?® |[w € {0,1}*}7

A DFA can solve this language. A 'T'M can solve this language.

@ A DFA cannot solve this language. A PDA can solve this language.
A PDA can solve this language. A TM cannot solve this language.
@ A PDA cannot solve this language. A TM cannot solve this language.
None of the above.
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