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4. L(G) ® 6 union 6} tWo lomyuasen.
The first lmguage L vonsicts of hrings of ¥na torwn,
O #0°#0°, ab,ce N
The sewond languisge Lo wonsists of rhviags 6] e dovn
o' # 0. aen

To thow L(G) not vezja\»r' We W pumping lemmns,
Swl)])\’h.e T, Them 3 o wiegesr P. st

of # 0*F ¢ L
Anct oF ¢ 0P = uvw,st. |uv)<P. |v]>20
wnd UViw €L, thar UVV W tamnot he. D% 0“‘
Thiz @ a oniruaiction |



&E. Des]cdm a content- Free gmwmw:
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6. To show L 3 not rontext-free. wne e ywmp‘r\gleww
fot entent- free AR
Suppat it B Them I an mheger P . s
w=OF I7elL.
Ww=uUuvxyl, |Vxyl<P . lvyl>o0
s.t. uv‘x7"g elL.
Caned: vxy i m O-seqmenk or |-seqment
thenn UVRY L B of Hae borm o 17 @-p.
o OFI®, Q>P* 50 not mL.
Cane 2 0 vxy mwst stroddle O'¢ aumdd |5,
2.1: f{: \lw\'\w.‘Mo'r\b.&O amcd ¢ Lortang o-nba,l
Swppme |v|=C wd [yl =D.
Then P%+D= (P+¢)",
(for uvtxy's €v)



This yields D= 2CP+¢* (1)

And PLD=(P-cT

This yiels D =-20P+c? (2)

() omd (2) 3N~e, C=D=0, u onveditton .
2.2: 4 Vo Y ontans both O amat 4 /]

A«?fj'\w\wﬂ‘ 3., ‘\cw'\' 2,
I. See Hw ¢liken or the texthook :)

2. let F be o hovleanm fovmula with M variables
X%, -, Yn. Lot 0.
For every. b= (b1, =, bn) € 10,13,
(et ¥i=bi foriz=l.=n,
Evaluate F o i ascignmont . If the reswir
3 WUL, Hhe (i O .
if C=5, men vetwin yes - Otnerwite. petunrn wo
The obove alporithm tevminates fnite Hime he Lewwne

e For boop Twns m 2" roundn. Okaen stepe -
Tun M poly TR, So it termineres vh Fnite e S eGdobls



R. Uge Qiq's theorem . L 3 o Propeviy o'; TM:s.
() Nomtrivial : M accepting W‘fd‘\ﬂ\\% eEL,
M vejecting everyaina, &L
(2) Sewontic : Suppore M) amd My e two TM.
Swppme their lenguages ave the dame.
2, 0.y € L) = LI
= M, mmd M, €.
£t m§ ELim)= Limy)
D M amd ML ¢
Thenetere, by Riw'sthm, L R untecictuble.

4. Let G=(LUR .E), EC Lkazo\btth‘i'e ﬁmj’l‘
We wonstruct o weighted dive uted gqraph H= LV, E, w).vew
thatr G has o p.m. S H har a max floww value oj‘ v

= w: everyedge
= "Gt



5. (1) LEC-ARRANGE
=1(U, L, L, P Pen) | LiL By U,

i=lL---.n
Cwhthar 3 Qi €L, Let’rima_ A=?G|,*‘a%].Vj €(mn)
2) ln NP :

(2) NP-howdl: we veduwr Set Cover o LEC-PRRANG €
Cott Cover = 2 (W, Sy, -, Sp, k)| Si W , 3 TS m]
T) =k, U,‘eTS\‘:Wb
We townstruct o LEC- ARRANGE tamee, oo follows .
U=15,-- SM‘]
Li= - =Le=U
VweW, Puo=1Si| weS;).
Closm. (W, §,~. G k) & Set Lover
& (U, L~ L, P wew) € LEC-ARR
P'F.(:>)T§ [m) 3 o yolkion for Sex Loven
let T =400 -, ik]



s 13 juwy §55€P
P
That 2, YV weW, Jjelk), we S;

So we welest Sijfom Lj wa\jet\el.

we hawe ng € Pw.

This meawns thet § Si,, -~. Sic) 2 o Soluton
&r LEC-ARR.
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