cse 311: foundations of computing

Spring 2015

Final Exam review session

YOUR PROTECTS ARE
DUE ToDAY BY 5:00PM.

WAIT. I DONT THINK. TVE
BEEN ATTENDING. T MUST
HAVE FORGOTTEN I HAD
THIS (LASS, SHITSHITSHIT,

W)

OKAY, TM GONNA FAIL.
WILL IT HOLD ME BACK?
T JUST WANT TD GET QUT
OF HERE. T THOUGHT ID

FIMSHED MY
REQUIREMENTS
ALREADY.
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N FACT T THII
I REMEMBER
GRADUATING.

WHAT THE
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FUN FACT: DEEADEf} FROM NOW, WITH SCHOOL A DISTANT
MEMORY, YOU'LL STILL BE HAVING THIS DREAM.



irreqgular languages

Let ¥ ={1,+,=}.
Define L1 = {x +y=2 : z,y,z € {1}* and (z)1 + (y)1 = (2)1}. Thatis, L; is all the strings
of true statements of the form x +vy = z where + and = are characters and =z, y, and z are strings
of 1's interpreted as unary numbers. For example, “111 + 11 = 11111" € Ly, because 3 + 2 = 5.
But, “111 + 11 = 11" ¢ L1, because 3 + 2 # 2.

Prove that L, is not a regular language.
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irreqgular languages

Let ¥ = {0,1,+,=}.
Define Lo ={x+y=2 : z,y,2 € {0,1}* and ()2 + (y)2 = (2)2}. Thatis, Ly is the same idea
as L, except the numbers are interpreted as binary instead of unary. For example, “111 + 11 =
1000" € Lo, because 5+ 3 = 8. But, “111 + 11 = 11" & Lo, because 7 + 3 # 3.

Prove that Ls is not a regular language. W F Q\GIS —
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convert NFA to DFA




design an NFA

The set of all binary strings that start with two one’s and end with two one's.




design an NFA

The set of all binary strings that start with two one's or end with two one's.
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design a CFG

The set of all binary strings that are of odd length and have 1 as their middle character.
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design a CFG

All binary strings that contain at least two 0's and at most two 1's.



relations

Let A be a set. Let R and S be transitive relations on A. k\
(a) Is R U S necessarily transitive? Prove your answer.
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P A relations

We use Z* tor -. e set of positive integers.
Let R Qx (ZT x Z1) be the relation given by ((a,b),(c,d)) € R if awd = be.

Prove that R is reflexive, symmetric and transitive.

Rellevive ((a,(y], (@6})4 K VY (4L ) A
ab= Eﬁ

ST S L), (¢d) €k =)
Sé vy CCG ) ((C)d)) (q,la))é/i

& ad=bc = CIQ:M v~
Traess (L), &) ¢ & o ((¢#), (ehV) € K

= (), V<R 2P
— aot,laaxx f=de = af=be




DFA - REGEX
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Consider the following DFA, M:
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For each of the four states, g, in M, write a regular expression that matches exactly the strings that end
at the state ¢ when starting from the initial state.



strong induction

Let ¢ > 0 be an integer. The following recursive definition describes the running time of a recursive
algorithm.
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strong induction

Define f,, and g, as follows for n € N:

frn=2fn_1 —Afa_Norn >3 gn = 2gn—1 — 3gn—2 — 2gn—-3 + 4gn—s for n 2 5

Prove that f,, = g,, for all n € N.



recursive definition

Give a recursive definition of the functions max and

min so that max(ay, a2, ..., a,) and min(ay, a», ..., a,)
are the maximum and minimum of the n numbers

a,az, ..., da,, respectively.
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recursive definitions

Use structural induction to show that /(7), the number
of leaves of a full binary tree 7', is 1 more than i (7"), the
number of internal vertices of 7.
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structural induction

Use structural induction to show that /(7), the number
of leaves of a full binary tree 7', is 1 more than i (7"), the
number of internal vertices of 7.
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A= 2. / §é <A short answer

If a set A is countable, then every subset of A is countable.
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If a L 1s generated by a context-free grammar, then every
subset of L is generated by a context-free grammar.
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decides whether P halts on x within 2/*! steps where |x| is
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If P(x) is true for so £ X In the domain and false for others,
and Q (x) is always then 3 x (P(x) > Q(x)) is true.
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MmN ™M -M‘\"’\
6 | o\ short answer

If R and R’ are relations on the same set and R < R’ then
R’ reflexive = R reflexive
Folie.

A relation R is anti-reflexive if (x, x) & R forevery x. If R Is
anti-reflexive, then R? is anti-reflexive.

27—; ( (@\/%\( (X, Cl) ’) 5& FQLLQ N

R = { (G,C\), (5(()() K)
If L i1s reqular, then the language {xx—+—x€£7}has a CFG.
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Every reqular language 1s decidable.
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