20,
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(e} (AB) _{(aé)  k2o} = sel of Al sfrm s of any
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(e) (ﬁnB) (Q)* = {43} =  sef cons:‘sl‘(/}y o £ Oﬂ/t/

g fhe €M/)Z/{V sfrfhj
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@) (ATvA8)A v 38" = fa Jabial v 83t = sel o/ N s ,,,,473
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m any ar/er and folpwed by an a .

(A) (4* UAE?) - (48)" = fa, aé} -2 = sel of all swm- emp/
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EL @ 2% = =2 & VP =y -
@) Alvg*- At @ (oA = A”
@ (Bumt = A ) (Xp®) =31 2
9) (P, 18Y} - D= (& 581 N {83} - {8} = {fe}]
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wEY X - B* = @ () 2-{@7} = (-3} =)
e - gt o ORI
E3 @ (oun)' 101 (oun)” 6 (v _o_fz)¥- @) ()
() (0vd). (.we.ov_a@)f(ev&)
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Hevce  A@AY® - (AB)*A by ()4 (2)
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a ¢ (AB)*. So (:43)*# A*BY jenera/_

) lake A- ida} B;_{db}J ;an&/ C=15b}. Jhen
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@A) Llel g e AB. Then
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| I A gl ,B;;_’) k)20, Li)zs |
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7o llows Thal (/?*3*)*2 (Aud)™
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/?ﬁl/f W, = baba and W, = bababa .

Hirs  cease W, = (éa)z and W, = (éa)g-]
lel o be The shovies? 5//;)::7 such hal 4,
arw{ ey ATE /m,ue rs a/ /7 [_ for -r.”/xﬂﬁ/’ﬂ /e’/
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2 /Mu/fr of A, ,§0 we o wit) 7&f
Wy = w7 Jhere 7 12 Sore mé}ﬂ/,
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Sond an FSA M swch thal Z(M)f-L. Zel’ N be
7%6 swember of 57-(22‘25 m M. Then a”ﬁ”el dna/
so i must be acce/o/{eé/ é/ N g  Soflews

v ‘ .

a’s 3N b's
/‘_—\_‘\ﬁ—"—ﬁ
a a a A b
971 - - - g Sy
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Since 7%6)’6 RTE N+7 sﬁ:fes . 7%[ 37“(ﬁce fe,‘ ':)ZV

and M has oﬂéf N stites ) }/ 74/_/0503._740»7/%2 'Ejeon
Hole /?f/'ﬂcf/b/e Yhal we wmust have

7: = 9 for  Sowme
€ t< f's s So The situaloon aémfe_ /s 'feaé// AS Shewn éeéw;
E ar M ot -
Oad i j; % = %'v{"f_? Go ™ '”1%"{}}”& T2,
Dive .-7?"!
& By

L e? F= j-i. Then F o and i we Fraverse 7& Xa? r
76)4459 we see  thal ' |

2%’ a7 4" L.
Bud when r=0, This tels us that
<" I LA AL Al R SR
Srnce poo hrs s a /ani_‘[rd%'c//éh 4 because cmch
stving in [ has 3 Limes as many bs as a})_ Hence

L s no{ A n_‘gjw/ar ./a"(ljnaje ;

#) SM//OSE {édca): 606{0:’}*}: L /s r\éjuﬂrr' 7Zzpn we

can Find an rsa M 5:444 Thal Z(/‘f.)-—-[,.. Lelf N 4e

e stumber of stale s on M. Then oVc o e [ and

So /7( ma_le be dccz?o/ea/ é{v M as follows -
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S;'nce ﬁéfe are NF Sfa/e.r o %z se?uencc g‘” -y g”
we 44/1,,(321 have (ﬂs‘ m 6.]{@)) Qt. = Zl 747‘ Sonie 0:1'::/‘.{/1/.
So e sfwalion above 7’65{/{;! Jooks as Showrw  belw

f_,' o ‘i_’ - e > e —C—? 'f;' T "o:"
ia ?; o O/ 2" ) Z. 1\0 Z/'f’ Zv ZV-H g"“
2y Y-t

o\,'

Z;-‘fa —
o

[e,ll p—*j-i.
7 hen pzo and 1f we Fraverse He /oa/o 7 Zimes we see
That .

&i(ap)rﬁﬂa".c oV e L) . Bul when r-o , e Fells

") ns Thal | . _

03 oMoV = VTN e L.
Srvice p=o Thie is a  contradic Fron (éecam:e each s/n'nj
in L has the same number of leflers before The ‘e as after
fe e ) Hence [ /s not a —reju/ar /amjnaje.

E7 Su)o/oose L= {a'é: b is /Dr)me} /s r'ff"‘/“f" (/V.ofe :
0 and { are 1,1 prime ). Then we can find an
FSA M sach Thal ((1M)= L . Llel N be Hhe number
ﬁ[ stalec n M and et Y be a prime number = N,
Then  a'e IM) and so i s accepted as  shown
betow : .
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[.é—f S = J-L .

Then s> o o-m/ // ae erm/c’rse 7?& /M/D » //mes e
see That -

2@ 2 e 1)y
So 2’2 a2 g% 2P0 L 2P e

We claivm Thal His Joade & « éom//d//'c/zbn_ 7 here

Arve Three coases -

Case (/) : P-s=o .  Ilo this case P=s . If we Fake r=2z
we see Thal a°’ apﬂs = AJPGZ which /s

oo /V‘a%'c Z(/'&n because 2P ./'_s wal‘ /Primf .

Case (i) : P-s=;. /a Tars case ) o owe Jake v =o we
sr  pP-s
ceg 7hal ‘ a a = dj e [ which /s a

wn)lraa//'c//bn becaumse 1 rs ol /Dr/'me B

Case (i) + Pszz. [a Bis case i we fake 7= (P_g)
we see fal TS L ED ) Ly
s a contradrclion becavse (s+1)(P-5s) 1s  matl prime.
[ 6#) 2 2 becanse s>0, and since (P-s)z2 , we £now That

(s+)(P-s) cannol be prime.]
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E9 () *nan-mjyt/ar () non- ,ejw/ﬂ,
ICD) Tej"‘/ﬁ'" “)  non- refu/a r.
Eg?(a) {w: we X and wﬁeY} = {w:ng}n{w:wﬁéy}
: = {w: weXjnfw: wev®} = X n(Y®) .

Since Y s reju/ar) Y& is reju/ar by thie Lloswure Yheorem
B/y The closcure Theorem agam Xa(y®) /s fﬁj“/‘“’-
i(h) f&d: we X and a)'?qi.’ Y} o= fcu:wéX}n fw:wﬁg )’}

= fwiweXa fw: @fe ¥z Xajwiwe (YO} = xa(r)F
| X’n(}’c)R /s :}eju/ar é/ The Closure Fhooremr as o &),
(© {w: we X and wf=w] need wnol be -rﬁ?u/ar_ Take X = o%10”
Then X /s 7 u/ar) and foo: weX and wkzw} = foklok: k z 0}
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F

E;O}a)yeS- L= §P0"@1"R : nz1]  Take P= o0, Q=1
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' &) {O”/ Pnzit} < _Q*Ql L* < {lkomlnok: k %0, mns1}
, C4> 0 .!.*Q S {okl"ok : k=1 nzo} - a*o 1*00*.

En (@) A-8 may be ?‘?j'u/d?‘. Take A =B8=12"6" nz1}. Then A-B =g
by Av8 may ée:: nyu/ar. Jake A = Z‘a”é”.'rzzo} and

| B= ja 4V i#§; ;ﬂj?,o}_ Then Avh = g_*é*.

&) A8 may be fe“?u/af‘. lake A = fa,‘a: P s prz'me} and
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8.t A 8 = {am_?: P /'_c/pn'me and g ‘s ﬂof/;n'mej = gga*

| because any n22 is a sum of prive and a non-prime.

g =240, 3= 3+0, 4= 3+ £= 5+0 .
£ N2 6 and 15 even, M= Q1+ N2 (2 15 prme. n-2 s non—,onme);

W nyé andis odd, n= 3+ n-3 (3 15 prime, n-3 ys non- prime),
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