6
WJell —~<f’oma(€o( “nime tiB

I SWOrs
. Z‘:d_'.w weceAsmy fo wa/’“""é
‘ndmchion Pn’v-a'}aleg?

Eﬂ -M ' ’FJV" W
Formawetiow of F’Ojr:«o -
e, S -



A relabion L o asel A

there are no n'uf.'ui’re a(erceud{‘g

...(@m.(....(a“(ao‘

PraFoslhcm 6.1 b < € AxA
<£ s we/(-fouud@al
;ﬂ eve(g novi?-emth’ sbore € Gl < A

has & wminimad e,ﬁmwt m,

me R ond VhbLwm. Eﬁ:/@.

J
/.

I r“

X

s ___,_/”



( I
’ U
Mle!

Exa.w\ P {\‘ZS

W)
o
' No
on. rw)
m+l = n : (a
f m
2 < n
\JCJC m
n Ln
m

WmMme o
i l.n'TLtbu f
'iwaFo B
‘H .
|
L
A

_—
Bo'o!vgm pvep
-

le
N - @XQMA[’)
0

with. L



' «
For sfw'hjs w, w € 2
W' L w iff Eaéé; au’ = u.
deformines a  wid relaboe oo 2 x

Exerccse 6.3 "
There s no u€Z sk eu=ub for

Sﬂmbnﬂs a#b



Exercse 6.3 L
There (s he MEZ ..k, all.-'-'UL :For

Symbdls @ b

n"’o}- Assume there was. Tl

e 0 L - miniimgl  BiVehg s. .
au = ub.

But  Hhew

wouu



*

For sfviujs w, w' € “ 4
w < w I'H Eafé,é;; ag’_: U.
deternunes  a wafd- relabone o0 3 ’

Exerwse 6.3 N
There (s he ue2 st au=ub for

Symbdls & #b

HMJ[ Assume there was. Tl

be a £ - minimal W“\j “u
au = ub. €)

wuuu

sl



72\.@ FW"AC{F le 0,; we[ (—Jeound(\?o( L du.cf.‘cbu_.
To prove YaeA. P(a)

bt suflices fo prove that
dor  all aeA

Vb<a. P(b) = Pla).



Pr‘oFos.'é(ow 6.9

(@) lnC:F (M,h)f L]Cf{?ﬂ, n*m) m<
(b) L\-c}(m,n) = hef(men, n) o <

@) hek(m,m) = m

Recall
. hef(mn)

e defm & kln = R | haflmn)

m & heflmm) | %




A we”-fo uadseo( r‘e[a_,élbl/(; oW N b 4 N

(w,n') L (m,n)

#

(M’,Vlf) % (m-,n) &

mLm & w<n.

W \ =0 (M,n)




Euclids algoviﬂm Uc'”' ACJC

A reduction relation ___E> B me

(m)lﬂ) -—‘% (m) n—m) 4 wm<n

(m)n) —"E (m—n, n) ,; n <m

Theorene 6.10

r'mfa/(l m)ném

(m,n) —-—)E* (k(oc(m,n)’ kcf(m,n)),



Euclids a.{govi&qlu ‘JCO"' ;LCJC
A reduction re{a&cbpb __E> S W"m

(m,n) — (m, n-m) 4 wm<n

(myn) —3 (m-n,n) £ n <m

Theocewe 610  For ol m n e N
(i) —3F (hef(mn), nf(m,nl),
P(m,n) sk

P(Dve vm,’!é N, P(""x"‘)
bj wJEd. inducbion web. <L ENth




Bu/tafa(,'.&j wd/ﬁ-fouwfd r\e/a,ét'ous

Fuwa(ameu{’aj w—rsl pe(af'chus'
FFDW( (Md(th(Zl.VC Xef;'m'(:fbus

s
A s wfd ac A where

/
o L oo & fa) %5 $6)



Defin. by well-foumded induc b
CW?/{H:OUM(\%Q rl?m,mmw> |

Exdw?la

+ Defrn . ]% wabthd.  nduchon
SCO) = s
Flnpr) = rwe I o

lorgi(a) = 1
bug (AvB) = bngbi(R) +Loegth(B) +

Eibowace: ;S:vb(l) = 1} fb (2) = ‘f,

o (n) = Sib(w-1) +fb(n-2) fo- n>2
[Cf Comvse - a;f -~ veulues Mm&k}



ko <pu LewfdGbA, <5 wf%(mB

Reoduct
L s wi e AxB  where

(1) % (a,b) &, W& 0&bXb.
dA

-;_‘5:7<Aa o =0
L@Yl'ca/jmaffm'c. Pm/uo(: T )
< s whl o AxB where

(&-’,b’) ‘im (a,b) %

oL, a or (a’za. & l‘o/‘<3l3>.



ACIQ’F mMAhi 7 c)t\%o("(o'k,
acle + WNox W — W,

aﬁk(o)b\) = n+ |
ack (m,0) = ack Cue-1, 1) 4 m>o0
ack Cm)n) = ack (m-l, ack (m, n-l)) 4_

G ack(m-1,k)  where k:qck(m)n-l) Mm,n2a




chcfr I Vs Q[\wko{'wk
ack © W.x . — N,

Mk(O)n) = n+ |
ack (m,0) = ace Cm=1, 1) 4 m>0
ack Cm)n) = ack (m-l, ack(m, n-l)) %

E ad((m—b‘i) where k:: acfc(m)n-;j_\ M n2a

@ Mk |5 a(e,ﬁ'uea( LCCGMJ’Q
(wa, n-1) ‘<-¢¢x (m,n)

(m-t, k) 4y, Cmyn)

< lox. poduck of <ud< a V.



'Wdﬂ—{’nwoﬂ«?a@ recoson. 292
< wit o~ A

Cg’(x) W“‘£(xt)w§(xa) AP L EB

U\ﬂ/‘eﬁe x“(x i u-g'cz(&} e o

d&tha & e %ﬁx(/("l'ﬂb\.
F-A—2B

[NB. x e can be @ Fal'r‘)or {:que,‘)

1]

-

EXam{mdofe mm"’?rq'a/ = wéa,('fr lyeeq (e(furfof

//%a%i n’iﬁf R2( = shiles aualeble fron. comre
wel  page. sen.

/\/\W






