
Midterm Test 1 review, turing 
machines continued

CSE 105 Week 7 Discussion



Deadlines and Logistics

● Review Test 1 score, schedule attempt 2
● Do review quizzes on PrairieLearn
● HW 5 due 11/19/24 at 5pm

http://us.prairielearn.com/


Midterm attempt 1 review

















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

Toy examples for recap:



Multiple descriptions



Multiple descriptions



Properties of languages

1. Regular
a. Recognized by a DFA/NFA
b. Described by a regex

2. Context free
a. Recognized by a PDA
b. Generated by a CFG

3. (Turing) Decidable
a. Can be decided by a Tm

4. (Turing) Recognizable
a. Can be recognized by a Tm



Algorithm computation



Vocabulary check

1. Are all decidable languages recognizable?
2. If language A is recognizable and language B is decidable, is |A| > |B|
3. If M is a Turing machine, what is <M>?



Representations of algorithms



Turing Decidable Languages

Recap : Turing decidable languages are closed under complementation



Turing Decidable Languages - Recap

1. If a language is decidable if and only if it is co-recognizable and recognizable. 
2. If two languages over a fixed alphabet are turing-decidable, then their union is 

decidable as well
3. If two languages over a fixed alphabet are turing-recognizable, then their union 

is recognizable as well



Last Wednesday’s “lecture”...

Computational problems:


