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ﬁqcture P\Q.h mou‘\dag S ﬁabruar 2006 % é‘lo\ - lediuctton

o lntreduce  btepic @ lost woeell an asb=yc DA = a proe?.
This woede o rrakhed  to prove stolements PN for
all nezt

Remarl Z+= ixe?lxnﬁ&: IxeZ| x>,1}
QA = Ixe®| x >0} 7] cannok e cantten like D using .
RY = ixelR| X>oi

The_coell- orderiQB pﬂnc(&\& E\Jen:s hon—emP\,j aueet S e Z' has o svale
Cuoe.do nok prove this heve ) element.

(Okhor uooyy to sy this s Z s woell- ordered )

BM‘. Q" ond R" are nok uoell-ordered?
o subsds @Y and ixe@ x> 4l and ixe® :x >l hove no

s lest e\rema.r%s Thete are suosels P @ ond IR

(Some sdosety, lita  ixe@'( X% 7} doave o smalle elomonk haugh )
"Theorem 12 The principe & Mathenabical lnatchion (poge 20)

for 2em e an open. mrathoralical  stalerent dagending  on tha varioble

nez. \#

a) D) s l;nm/ anrd.
B cohenever | W hdds (rsore porticuler, arSitrarily choven ke Z™)
we con prove trab SCk+) s alse true,
bhon  SCA) s brua fer ol néz*

M‘. FalErs itez |l s %\seg. e Loarnt to sheo  trat F= b Laing
a preck By controdiction. L
e auppese. that F# &, Then F is o non-emply suoetf Z, so
F hor o smallest element m by the Loell-erdering principle).
Since 1) = brua, 1€ F ;50 m#L
Kow m>t 2o m- €Z7 Since mousos bre smallest elemenk P F,
M-t €5 Hence SCm-1) 13 trua.,
Ry ), Loe see thak SUn) alug, 30 mgF Centradiction!
Hence, F=gf , v S s lrue for all pez?

@;%m&&m [ sen A[V\ol Usda => sow)ﬂ_} = Vnst [Send
T xampe.: pro\p_ thak (or al ﬁeZ*I, z:i = Dg-\zﬂ

2 1B 1s the Stolermart f_ R
2osic  step 3 \/‘er\ﬁd 1) ey
?;_lt =\ ond = =l so SG) is brua.

Rob lee Z” e c\:r\::mvs 7I:_cmcl aspur trol the ﬁ;\bm‘ms lneluction ,.\:\.U\%; Rasis
olds e pERE L—-}z

Induckion _slep ¢ prc;/e brob 1P S is brug, Hon sois SCkt)
Wt ke H _
PARIESIES Th SERNE T S (2 -r(‘g:_‘m ) +Chet) = \@ + (s

e Cltt) L 204) < Qett) (k+2> L Cu) (Ceadn)
2 ir;

= 2
Se ¢ um“is brua
P_ud induaction, SCaY iyt ke brue for all V\67+
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- Exompl&: Preve Yot forall flc-,Zj E 12l = N e CSemy)

HaEDICHEDND) *

Posic Jep e Z.i2=l and = =) = DD is | brua.
1=

fob LeZ® be arbitrary and Juppcte that the %\\cu:l\r‘g |nduckion H\J?OL\N&S
hads 2 2 il= Ll let)

i=! é
lncuactcon step & Urder assufnEion of this  Induaction h«jpot\r\ais (2 ﬁ‘no\

iy W H
T e (T M )s G = Llandol) + Clepi)
ve!

Qurd a1 Callutidsn) 6
é 1T 7T = e Ut Calerr) 46’
= Clp et Xalt?) é
3 I = Cen) (ilaier) + 6
= Chn)(2h®s alet ki 6) 4
I3 = Clet) Cak®+le +6k+6) = i) kP+zl+6)
é 6
C 1 P D YRR
é

Hence SChtt) 1s brua.

%a induekien, DAY s brue for all neZ’

Corcra examde | A\ studonts bz e varre ooe

pfe.c.\‘sz :;ka‘cémnkt \ncumj group of N studenls (heZ?), all shtudents
hove thal same coe.

“D(oc?" Wy Incluebien

Ranie wlep: P \ hae a gfoap B 1 student; all studants In this
group Nave e | sorre osg.

(
fat ke Z” b arbitrary and assure  that tra followoing  educkion Hypethaxs
halds ¢ In anyg et of le students, all studonts hava tha Sarre.00p .
bnaickion step Assure te IH ard ot D be a b kil studanks,
xeS e o student  TTher S\1xd s astoP ke
studonts, 30 ol hawe the =arre aoe.
fat yesS arethor student. TThon all students in S\iy&
olso Yo bt ware agey 3 ¥ hes the sore ogeo
ol ¢ abhers
Hence odl studants i S hae tho sarre coe.
(.)«3\’\&.\‘ 5 worong here -
(.\_ Olnor poarming, Do aot fcrgel— o chee Ha oy step. Loithat o, o nigh ke

Prcuin% nonente.,  See example 8,
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L,ocaﬂh remenoering,.

The renules

tat e hove Prcx/ed are

—ﬂ:-md might  speed Up o Pregam 3

\:e%in | ) ocidl\k\bns
UM = o | n multiplicokions
ecr 172= | ks n do [
UM = 3um AT JJ
end |
\:tza‘m 2 additiem
Bamgz PN ) XN 41) / 6 2 mulbiplteakions
endd 1 AWwision

Ana H\Qﬁ con oflen e uled anile co&ca\q&mﬂ other things .

"There are 3-digit inlegers
A polindrome is an integer thak rercains e sawmna ﬁndcu reverse §
the order R its  Sugits.

(ot tsthae sum ol 3-digit pq\mfmm?

12080 onrd osib £Q.
=10l o +lob

Form 2 aba ot
obo = \oo o +\ob +a

Q"'d rula_cf procuac there _are g0 3-cugit palindromes
fo.&‘: coladaka  Hreir sum:

9 b 3 g
s (Z cxbc\> = Z 7. (orot+ ob)
a=l bzo a =\ b=o
9 9
:Z(Zlma) - ZQ.Z\OB
a=\ b=o as=! p=o
9 9 9
= RZ_| |0« el + t_. 1o -Zb
q 9
= leslols T a o+ . T Z|b
o=t o~ b=l
O 3 X
= \0. (o] " 9',_ +llo- 2—: =
=\o~181: &S 4 10-geuf = 49SOO

Cohest & fc\r\:um cailtn numbers L up bo 36, randaenly distributed,

Showe btk bhare are 3 cendecitive et
numlers Lotkth sw 56 or o, ,.-"',f\\L%

(= prowe bhis contradiction, o ossume it's notbrua, / |, 36,
foel Era pumier  n e tohed Xy Xaieon, Xa [ %
Then  Xit¥atXs €595 , YatXatX« €55 .., A ~
Xaqt Xas tXas €55, XastXagtX, €55 ¥petXi+Xa €55, N L '
Acd ol thizt = ] 2

3 Q_Z Y. ¢ 36+ 55

0
3+ 26:37
2

Rul then 2233 € 85, conich is false . So the stalement must be l-ru.n.‘.
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BOC\A. Lo  tndwction '0

A\

€xan\ le Rak SCn) ke tho statemont 4n < an-'})“
,,hAAMP/\M
Prove tralk Sn) & true frall meZ® Loith N6
(e can sill Wse induckion ‘r\afe} e only need Iko charge our
basic step. Use n=6€ oy a basic stepnocoi
Rose  slep: tb=24 and (6%3)= 36-1 =29 so SE6) is true.
fab ke Z' with k%6 bzo.rb'\&rarﬂ, and suppoe ot bt g:\\oualrg
Induction Hsee‘;‘&ﬂ& hodis W) tatrue (e ale < k*-3)
Induckion  slep: Assure tre  Induckion Hypothesis, (e nedlfo
prove  trat 4 llet) < Clerr) =3,
Clerd= 3 4Chdz gty < k3 44 = kP+q -3
= Wikt =3
< ket -3 =Chad-7
L since k7,6, Lrhave 4 ¢ k4
B‘-d induction,  S(n) new hads for all ne Z* (oith n% 6
Rerar s (,ohi\e the akove can Ve proved b‘-d incdluction, 1t & nat rea\l3
efliciert. :
Sherter | fot neZ” ath nv6.
Then n%3 % 6n-31 = 4n +2n-3 % 4N+ 12~ =un+S dan,
So if you rowe bo prove zome  stalerent  SCA) for all ne 7%,
think  Gohathor of net induction 'seers (oise.
&Qmp,\\;z;: Sum P ead | nUMeers

1l=1_'
Adtd == 1Y
|+%+S=9

L+ 34+ S +3-16

Con v preve thak Z:_ C21-1) = n? ? (for a\lne?+)

{
Rosc  Stept = -y = 240 -] = and 121 so the meh
ep £
. - s Lvm,ec:lr ﬁl_:_l
Noxolet ke @ be arbitrany and  assume tre fd\ow{vs M. Ty le?
tst

lnotuction  sleps Assw«\\ns the Induction HLiPOH’QSB; Loe sk Prove
e

lewt &
lee hawe E (24-1) = (El.izf—a) )+ Callei)-1 )

i L 2l 42 =1 = Wb d clend®

B\j induchon, Lo rows  wnows that < (2i)l=n for all nez’
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Cromnple:

For ne N, let Ane R toith [Anl= 2" ond  list tre elemeds @ An in escending
ovoor,
For neiN2 Forall Anosarove and relR, ue con delerming Lohather or net reAn
using et Most N+l comparisons o elevants o An.
Ranic._Seps Pr=o,ten | Anlz2°=1 so comparing 1 to | the unigue
elemont of An is enough to e i€ rebn.
So o nad 1 = Nt cormmparizon
fat lee N ahd assurre trol tha %\lom(n% THhads e %ra\'\ﬁ seb Ak e R (oith 1 Aki=2"
ard o lat R ks derhorts oxceralng  ordar,
Le  cor determina € re An Latin ot raent et coOMpPorisars.,

lnauuckion step Assure tro TH. Rab - Al &R Lotk \Au+.\=1k+‘-=2-z“

i
st its e\m‘oﬁtcs 0 o:;en;'h\rs ordar$
Xy €¥a & Xy L-n v € ¥2k<\5‘¢\5:< €M

De(?\‘nn. 3 = "L_X\,-.., szk and C-= q_%l,-.-,\-jzkg.j_hﬂn
IBl=tcl =2 and A, - BOC.
Ccmpe.u*e_ r by,
o B rey,, tron rdC ard e naadal ek L
cormmparizens to e I re® or rat, by It
o« 8 r3y,, tren rER and Le nad ab most Lt
compcu:rsons ko see i reC or not Lb% H).
Hence in ok tnoat | 4kt Clett) =_Cltd 41 compartsons to
aloronts of Al,_“ , e wrew @ refuy
Q’*—A Wnduaclion, tns proves Lre b -

\r\ch.m\vu\ can'm \/endu.segul Lo ehacle and preve Lhot o bt P Progmmm\%
(Lawng Lhile \oeps for exarng ) does adeb ks suppssed o do,

Our program ogs iopdt xe! , yelR and nelV; ond shoud compute x(y™,

while | n#o do

begyin
X=X *
N:= N-|
end

answoer 1= X

SCe) i tre pregram corfeclly  compules x(y") for al xefR, yeR and

bhe velua n.
Rarc_step 2 \Pn-0, tha pregrom suips tha “begin.. end' part
ond ey x. As xty’) x, Yra pregram
o correct hare,

fat ke Nord assura bk bre  inguckion hypetiees  SCL) hods,
Incuichion %}gp? L= krg‘i lo see £ S holds, essuwming the H.

Dince " Lel, b= wnees kit 31 o the “egin .- o por‘)
is not sluppes.

/-\ﬂerm round of bnts, we geb oinato valua Xy = X xRy
instlead @ xy and @ oo Velue My =n-i= Cer)-1 =k
wnstend of n.

By H, tre program new correcHy  compute xi+(y™),
Lhich 5 Cxwed:(ys X . Sa SChit) holds

Pk) fncduaction, Lhis prearam gquves Urw.rtghl- answers.




