
Closure Claim Review,
Turing Machines

CSE 105 Week 6 Discussion

 



Deadlines and Logistics

● Test 1 this week
● Do review quizzes on PrairieLearn
● HW 4 due Thur 2/20/25 at 5pm (late submission open until 8am next morning)

http://us.prairielearn.com/


Closure claims 
for regular and context-free languages



Closure 
claim 
summary

Week 5 notes, Pg 11



Idea (informal):

● DFA flip accept/non-accept 
status of the states (week 2 
notes page 7-8)



Idea (informal):

● DFA “parallel computation” 
(week 3 notes page 4)

● NFA construction

Sipser Figure 1.46, Pg 59
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Idea (informal):

● DFA “parallel computation” 
(week 3 notes page 5)
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Idea (informal):

● NFA construction

Sipser Figure 1.48, Pg 61



Idea (informal):

● NFA construction

Sipser Figure 1.50, Pg 62



Idea (informal):

● CFG
● PDA construction

Week 5 notes, Pg 9
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Idea (informal):

● CFG
● PDA construction, similar to 

the NFA union idea but need 
“stack clean-up” (HW4 Q2c)

Week 5 notes, Pg 10
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Idea (informal):

● CFG

RQ 5.7
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Idea (informal):

● Counterexample: 



Idea (informal):

● De Morgan’s Law & proof by contradiction: 



Turing Machines



Turing machines

● Uses an infinite tape as its unlimited memory
● Has a tape head that can read and write symbols and move around on tape
● A Turing machine may loop on some input

Sipser Figure 3.1, Pg 166
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Formal definition of Turing machines

●

Sipser Definition 3.3, Pg 168
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Conventions

● State diagram edge labels meaning and abbreviations
○ b → X, R means “read b from tape, write X onto tape, and move tape head Right”
○ you can either use ; or → in edge labels
○ b → R means b → b, R 
○ a, b, c → L means a → a, L and b → b, L and c → c, L

● You can either use ⊔ or □ for blank symbol

L R



Conventions continued

● The reject state qrej might not appear in the state diagram, and any missing 
transitions in the state diagram have value (qrej, □, R).
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Conventions continued

● If the tape head is already at the leftmost position on the tape, and a transition 
says to move L (left), we do the transition and stay at the leftmost position
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Turing machine computation

●

Sipser Pg 171-172



Turing machine computation

Trace the computation on 00

Sipser Pg 171-172
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Describing Turing Machines

Week 6 notes, Pg 3



Implementation-level description

Sipser Example 3.7, Pg 171



High-level description

●
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Turing-recognizable and Turing decidable

● Deciders are Turing machines that halt on all inputs; they never loop; they 
always make a decision to accept or reject

● Call a language Turing-recognizable if some Turing machine recognizes it
● Call a language Turing-decidable if some decider decides it
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