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Computational Models
Quiz 4

1. The following grammar generates all regular expressions over the alphabet {a,b,c}:
rexp-> rexp Urexp | rexp rexp | rexp * | (rexp)la|blc

a. (5 points) List the variables of the grammar
e P
b. (3 points) List the terminals of the grammar S
c. (30 points) Draw a parse tree for the regular expression (cb U a)* using this
-grammar

(¢ b
2. (30 points) Find a context free grammar that will generate the language (ab U cb)*

L abS!c\oS\Q

3. (30 points) Find a context free grammar that will generate the language accepted by
the followingwﬁ_éﬂ. Use procedure described in class.
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Computational Models
- In class assignment

Team practice

1. Using the information provided in class and from yo{lr textbook pages 140-143, solve
the following questions, =t
a. If M is a Turing machine, what is LOV)?

Longuage vecognt red by M

Whatisa-iW”OftTqu tape <on tent s and
Covviat  Statd
covread  \ead \o Ccr‘-\ Qv
How do we call the behavior that may never lead a TM to a halting state?
\ 0o ‘) } n 4 '

What is a “recursively enumerable langunage™?

\waﬁumbé Hhat a T IY@C@%N‘}QS

What is a “decidable language”™?

\aw wadqe
What is a “recursive language™? ‘ ]
Sameg —As Y (e )

What is a “Turing-recognizable language™?

Savne as (w @) }-W‘

—_—
. -yl fa“ﬁ’

fhat « TH de_c?cie_j

Which configurations of a TM, ate halting? -
Al e mg o reject)

Draw a Venn diagram that illustrates the relationship among Turing-
recogmzable context-free, decidable, regular, and all languages.

see flgure Yo page 113
Are all TM deciders? -

No

ce de;d‘afree

5 Examine the formal definition of a Turing Machine from page 140 to answer the
following questions, and be ready to explain your reasoning.

See execcide 3% Page (b@ a— L 162

Can a TM ever write the blank symbol on its tape?
| ~es
Can the tape alphabet be the same as the input alphabet?
no
Can a TM’s head ever be in the same location in two successive steps?
NES

Can a TM contain just a single state?

nC
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