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4 . LIG) is a union of two languages .

The first language L , consists of strings of the form

0
" #Ob #O

, a . b , c - N

The second language L2 consists of strings of the form

8" #02d . atN

To show L(G) not regular . We use pumping lemma .

Suppose it is. Then I an integer P ,
at .

&P #824 = L

And 8
* #82P = nuw

,
s. t . /ur<4 . (v) > 0

and nviw-L
. then nrrw cannot be O

" #22d
-

This is a contradiction
.

-



5 . Design a context free grammar :

S - RIT

R -> 80 RI/00 I

T -> 8 T11/811

6
. To show his not context-free

,
use the pumping lemma

for context - free grammars .

Suppose it is. Then I an integer P .
s

.
t

.

w = OP/PE L
.

w = nvxyz , luxy)cP . (vy) > 0

sit . Uvixy" 3 EL .

Case 1 : vxY is in 8-segment or 1-segment
then evixy's is of the form && ,

P2
,
QcP

.

or yP/Q
, QCP2 ,

so not in L
.

Case 2 :

vxy must straddle 8's and I's
.

2
. 1 : if V contains only 8 and y contains only
Suppose IVI = C and /y)= D .

Then p + D = (P+ c) 2
for avexyz =h)



This yields D = 2CP+c2 11

And P2 D = (P- c)

This yield D = -2CP + c 2 (2)

(1) and (2) give C= D = 0
,

a contradiction
.

2
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Assignment 3 . part 2 . Some parts of answers are

omitted

1
. See the slides or the textbook : (

2
. Let F be a boolean formula with a variables

XI ..... Xn
. Let C:

= 0
.

For every B = (b 1 ,

- -

, bu7 = 90 , 130 ,

Let Xi = bi for i=1 ,

--

- n
.

Evaluate F on this assignment .
If the result

13 true , then Ci = <+1
.

If C = 5 , then return yes
. Otherwise return no

The above algorithm terminates in finite time because

the For Loop runs in <" rounds .

Other steps ⑰
run i polytime .

So it terminates in finite time = decidable
.



3
. Use Rice's theorem .

Lis a property of TMs .

11) Nontrivial : M accepting everything t L
.

M rejecting everything &L .

(2) Semantic : Suppose M , and M2 are two TMs
.

Suppose their languages are the came
.

If 9 1 , 11
, 1113 G((M1) = ((M2)

=> M , and M2EL
.

If 9 1 ,
11 , 1113k((M1) = 2 (M2)

=> M, and M2RL
.

Therefore
, by Rivisthm ,

L is undecidable
.

4 .
Let G = (LUR . E) ,

EELXR be a bipartite graph .

We construct a weighted directed graph H = (V
,
E

,
w) ,VEN

that G has a p . m . 5) H has a max flow value of V

Sketch : You will need to describe below properly

by setting V = <S . t3 ULUR , etc
.

I 3 w
: everyedge-

I has not 1
-: => V

= x
M



5
. (1) LEC -ARRANGE

=> (H
,

L,
--

: Ln ,
P

.. ..., Pmn)/ Li , PjEU ,

i = I- --

,
n

such that 7 ait Li , Letting A = Sa ,,..,, an) .Xj =[m-n)
,

AMPj = PY

(2) In NP : guess GiE Li and Verify Al Pj FP

(3) NP-hard : we reduce Set cover to LEC-ARRANGE

Set Cover=3 /W ,
S , ,

. .

-, Sm ,
k) / Si 2W , I T <[m]

ITI = R
,
VieTSi = WY

We construct a LEC-ARRANGE instance as follows
.

u = [S ,,..., Sm

↳ =. ..
= (n = 4

X weW
,
Pr = 3 S : / we SiS

.

Claim
.

(W
,

S
,

--

,
Sm . k) & Set Cover

E) (U
,
4 .... Lu ,

Pw : wEW) -LEC-ARR

Pf
. (=>) T = [m) is a solution for set lover

Let T = <i , . . . ., ik]



this is just Sij EPw
-Y

That is
.
X we W

, Ije[k) ,
we Sij

So we select Si; from Lj for je[m] .

we have Sij tPw .

This means that 9Si , - ... Sin] is a solution

for LEC-ARR
.

(E) -

State the construction , correctness proof , and

running time (poly-time) bared on the above .
A


