Pro%'cwm Cotvect ness

P_?_Ei A procgiaws S Cottect if # pcoolucss Me cottect
oot for evety possible ingot-

L?hj ole('iv\'vko&. we cawwot prove o ploggiawm o
whmitely many vaid wputs (8.3. ¥ne Buclidean
Mesoc's’c\nm\ is cot{eet \.-.3 Simply \-.,1;*3
Yest Wpuis,

L5 Even & Ythefe ose oﬂ'*j -(-'uzl-elj Wavy va\id
Wguts, i way still be useful 4o plove the
groqtaw cociect (e.«a, when Yhe answefs ofe

ot a\feoalj Kmoww).

Proving Poarewms Cocrect

@ T=C ,’Pad-io\ Coctectness™

TL the progiem termivates
Then ¥he costect answer 1S ptocbced

@ V=T (’Tefw\%na’feow“
TF dhe pooiow (E€CEIVET valid input

Then e ?'°'3“M tetminates
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T

Def: The wikial assection is o Nis¥ of progerties
Secibymg what const-itutes

Qe£ The final assecrion 1S @ Wst oF progecties
tot e ovtgut of e projfam weeds o wove.

(Yais esscutially detetmines uat 1+ weevs fot Wme proglan
to be cortect)

M ation: Given

q:= fival assetrion
4 S:= A gottion oF code

we wire {Sg ¢ Jo stand fof g 3 ouskially
M it (esqee* to twe witial asseftion P & Linal

assection ¢.°
RU‘CS 0‘{' !nie,(e“&

gfog awm
lS = {3, ) S"%) i .i % "Com'oﬁ\\-iov\ wie™

| . 15,80 V> used to bueak o Fhe
e proqiaw s J :WJ“ ot piovivg 33

of wo . —
!::‘;m:@“%m kS . iSit‘ cotfect il hwo Simplef
4 Yo sks .

S, followed g 32

5 Then (oA “-SSQ ”Co nditiownal
S (oA= ) —)‘1 State men¥s™
L etLé Then 83 a.
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I+ condidion Then ¢ o A CMJ'M"*){S&‘ ¢
¢ ese

E\S:' (P A "‘Con"u\-iot) {3331 Statements™
Sa - P{t" condikion Phen S‘ else 3431
I{L°°p Tovationts
whiée condition (p Aconden)iSE,

;{w\\\\e condition. S sc-TcomAi\io& A )

Note: Jo use Yunese wies of infecence, we wusy cwasgs
pfove gatdial correctuess of some code seqment

Some Basic M
witial assettion
Sactetial(n > o ) we tove
W N=0 then (etutn {1 e entife
€\se (etvrn n-}ad.oﬁa\(u-\) 9‘“5‘;“ oS

S \
tovipot is 13 &— {:nal assestion

@ We pfove Pisgt

?.‘ﬂ’."_:. We indvek o W

base case: W=0 i we (love
condition

PAA
(ﬁ/\“‘-’—o\{‘[{— Nz Then (€kuin 1; oo\'po\' is ol

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz


Andrew Krenz



bot Hhis is clear Siace ol=4

TInduckive esis:
{55 output s K!
Iho(dctiﬂ S\-ge:
Suppose Yren (k) Cactotiol( <)
18 retucned wiich @quals (K1) K = (km))
~—

bey incluctive
\,\,.390)(\0\03\3

Thwis completes e grook of patkial cotreckness [

Note: The above groot by induckion of the statewent

$§SEn! is tasically Yne Sawme as fue
proot using the “ik-ase” yle of inference

base — ( A ){\'e\-\nv\, 1.} n!

casc

\«Mwy( A Y §retvon . Factorial(n- WEn!
Stef -

{S SY\‘ < Fa(’f{a\ cocfecness

@ =S terminates

?toof'f we wndvet on U

base case: N=0 in Hhis case, Yue cde immeoticlely
eivs 41

Iuductive HygetesT: S teminetes with ingut
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TIwductive Step: \ywhen S i (o with japut

Yue progiam imwed: ately (@hons fochosial (<)
(P
ecmmates
b«s T

Thue we Mave eskghlished " Te tminakion"" a

= We Vave proven e (ecutsive foctotiol function
abore s cotrect,

Exescise: Pcove cotreckness of Yve {ollow ia’ plogiam

power( i o)
¥ w=0 Thew (e 1

Else felm a.-«power( e}
$output is oM}

T letakive Faelotial Coctectviess Procf

S Z 2‘;:‘ e Loop Twvatiant
w\n.\e $actotis\= 1.‘ & oen
S g = o+l ptook: & mplies
factocial := factotial ¢ | tnew ™ ¢l sV
(etvin faetosial Factorial o, = frctotial (44
= L () =)
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(oA c<)§S,8
S P fwhile Szg("‘( JAP)

C.leadpj’ ( ){S,g
So we have ( )zs'g
(pA c21)§S,3
- iu\n‘.le Szgc-‘L | A )

whicdh Svows (17 1)§S,55, % factorial = 1!
Hewce we uave estubliswed pettia\ cotfectness @

For @ we wote Mot ¢:=\ in S‘ So aoflrer WN-\

itetations of the wwile loop, ¢ will be qweu
e voke W = while Loop dees wot execvte

Goaid. Ax Hnis point the progiom etumns
= the ploqiont alwaojg ‘etmnet €S,
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The Eocldeou Alaorithm

\&ecalli (lesson \5)

Def: Me Geeatest Cowmmon Dimsor of a ’b
1S & PO 3itive wreqec A witn the ‘u\lw’:l’
?(operk'es

(1) dla  tie deon)
(:::L+€ons (1<) dlb e de D))
(Cid) \r’e So.+is(-3;ac)_ AFAH
dve
(ie. ol emax? Du(a)QQiv a,)gj

ga.ﬂ“\: , ;:é gcJC&,b) exists & 'S
unque
PQOOG'-

Nore: Eyc(j Fiade Subset
ol t\e waturals Vas a
lavgest Elewmevt.

Existence : L\'x. XsceN
= 1€ D) N Dw(v)+F

U.aﬁ' veNesSs: N ‘S b\-olj dole(ea‘
(in poskicvlad, W agL ¥ bdia ten a.—.\o)

Suppose €0l bovn sbisky, (6)(48)4 Liii)
¢ satiskies (1)&06:0) => C sl becavse ol 7 (iic)
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A satiskies ()& (i) > L3 € becasse € 7 (1id)

W follows Haet C‘-‘-A (cmj hwo things wth Yue progerkes

ot o 3ch wost be cuel Sa Mete S a vwnrque Sueh '?\Muaj,
whewn omne exIS{-sB D

'L:emoz ::# %Col(d-,\)]=b
Poaf: >/, , xlo = vlo 2 b=max § DV}

(ower)= A) (Do) ND W) = Divtal)

= %c.o‘( a,h)= 3"‘[(0& r)

Lemwa 1: ,

Pioof: Lesson 15~ Tdes: Div(a)N Divlb)=Dw (a)\Div(r) @A

Recursive Euc\:@_}(m
TWis is +he “Repeated Duision Maocthwd version Ciow lesson 15
ged (a,b)
Tf a=0 Then tebrn |
Else telen opd(a "('me‘ a) s
Tovtpol setisties (4)(id) R (iia)y 2 aoritwm

Claim: The cbowr pregram is Coifect
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" WV
IV\JMC ?coof—'. S i $ Then E\s¢ go"‘ .

Cose: Lewna O [TF 020 Then S, 4
case:

e
Siace bweod a <V L e 1- Eise S& 1

one dnpuk S eventually
ZE10 (eduting the

problewn Yo the aloove
cose

I“'efa‘l'm Euc\:o!m A\_?ﬁ'“\h (d\\f\&iov\ 1S fegeated Suuccci-ion]

x .: % ?egeal-eo! Division Alepdthm
j’ We tegeatedly

while K F oo Sblvact Y\e Sualier

t‘ )C<‘s, ‘\’\Aen \larqer {:“13- will oftewn
_ W appen t e \awey
S (3"3”6 w&a $lips \oem:i
else % b (il wany
-\{MQS) Yot we Row'f
X ‘f-?(-"‘s, Yoy untd =4
¢t which por vt Ywer
Qraved Valee 1S °5¢¢QCa,\o)
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befuce enteding the \op we Wave w=a & o=l
So clealy D;y(a) N DivCb) = Div(x)N Divly)
Woteovel Hie iakicl assection = v=Aa 7-1:—\9: "J.

Then, each retation of e loop feploees K ror <
\oj, a diderence of ’)c& y %o b prove ) actvally

4 \°°P ;mlat'cav&, we wmost ow

Dw(x)0 DN(&&) = Div (%) a Div (3—')6)
pioof:
C ek 26Dw(sN0ivly)  kheu by debinition

zle A %\7’ & JuveZ st

ug:x A V%:C} hewce
[v-ulg=VE-ue = 4-% & 3 Lg%
s z e Dwlx)Nn Viv(4-%)
2 . let we Dvix) NDiv(eg-%) +heu [

defmion Jgte7 st Sw=x
% -thté«'}c Haug (S+t]w’-"3"75"'75“}

0 WeDvlY) = webulx)a Div(y) -
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(pr**1)%S§
L piwkile S3( A7)

So e above ?tosmw\ 'S ?MHOl(cj cotfect
Sice =4 = Div(x%)NDivlg) = Div(x)
& ’M&&z Di\l(%)g =X,

Tetmination: ConSidet Yne vave K= x"'j
every irecation of the loop (educes ¥ne
vee of Y by of least 1 So Yue progow

Yetminates n fewer than K itesations
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































