
 

Lecture I O Scribble Midterm 1 Review
chat moderators Taavi Vasilis

Topics to cover
Redactions
Recurrences

Context Free Grammer
OFA formalproblems

Etm Cms f M is a TM e cars 0 is undecidable

Reduction Example 1

EQin Km Me f Mi and Ma are TMs Lcm _Karis

Prove FQin is undecidable

Proof by contradiction

R
accepts if LCMD Leary

rejects if Lloris Lloris

Assume a TM Me that always rejects Lane

S On input8M where M is a TM

9 Run R on input 2mi MD
2 If R accepts 5 accepts If R rejects 5 rejects

EQtm is undecidable



Atm MoneyfM is a TM w is a string and M acceptsw

We know Atm is undecidable

Reduction Problem 2

RegularTm KM I M is a TN and LCM is a regular language

Prove Regulartm is undecidable

Proof by Contradiction
Assume Regularym is decidable

pygmy
ecepts if Umd is regular

rejects if KM2 is not regular

If Mz dya X Lanz Our notregular
R rejects

Mdx On input xp If Meaux card E regular
Raccepts

f Mdnaw l If x has the form 04h24 accept
M2 2 If has any other form then ruin M

ou w and accept if M accepts w

p µ reject if LCMz is not regular
accept if 2 Mz is regular

5 I Construct TM Mz
2 Run R Cours

t
3 If R accepts accept

5 decides Atm we know Atm is undecidable

Regularim is undecidable



Recurrences

Tcu _2T c Ogg
OGS h un

De Oca

2.02 7

1 thousDna
lol 11

Tcu Oculogu Eulogu

Generalize Recurrence

Tcu rT few
n flu

F r find

f f an f fC r2fC
l l t l od

If fcn r f Ye 8 refCYer
TCH Off u

If flu r f r2fC z

T.cn logon f u

If f n L ro f Ye rZfC 2 C

logan n logs
F

Tcu 0 I n'oyer



Context Free Grammar
Describe the CFG that givesai bicklisjek this language

First solve simpler ease

aibickfi.sk 303 5 as Is e stole
as a Sb m a Scb E

s as I set 8
Bbl E

L ai bicklisjek

s as I set 8to61861 E


