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I -H\e,v\brevious lecture we stated The division theoem and defined

the integer part of o real number. (e groved
YxeR, 3! neZ, n<x<ned

and colled it the integer port o) of x.
So b <X < [x]+1.

“Theorem (Division theorem)

4 (q,b)erZ+, 3\ (qneZx<Z,
ay a= bqr...r
() s<r<b.
Troot  Existeness. Let q= | &/, od = a-b|% -
“Then clearl;a () hdds.
o -1 <M< % = a-b<b]%] <a
o<b = -&<-b|¥ |<b-a
= oga-'oL“/E_\<l:

= 6_<_r‘<'o-

Unigueness . Suppose Ca\ﬂ’m and (4, /%) soclﬁsvlf‘é (D and (2).
Then o= L"’h-\-f“ =b<h_+r,_
ogq,g<k

By symmeiry e con and ol assume  C<r

S osSn-ngb o "z-ﬂ=5(1\-$\l#n=rz

= oS <t ]‘—‘f =%

T el
Conllary. For ony  NeZ', amy integer con be aritlen in



Conllary. For Ony neZ any in{zaer con be critten in
one  ond only ane of the Forns:
nk , nktl, nk+2, ..., nktm-n
Grolory. N [m <=3 the remnder of the divison o m by n is 0.
Toot =) N[m = m=nq
= by unigneness g 1 the quahénf ond r=o is
the remainder.

&= m= hj,‘l""]@m:m} = h‘m-
r=o

Comllar_‘é. n ‘ay__o\‘ P the remainder 01? G\‘ JM'&.J fo3 n

I's eﬂw\‘ o the remainder 0‘% Az

JM‘J«I b«a n-

P &) O=nq+n §=> 0,= (ay-0)+G,

nla, -a= 6,-q="n Y =n(G+9) N

—) [)ta unic‘uencss C}?_=1+0h N “3\6 C‘udbl'en‘t‘ am‘

"8 He remainder.
CNaﬁ‘ce, that °_<q<n.)

=) G =nqmq r* 0\;%=“<$:"h>3=7“i°‘zqr

Q=N 2 12"1,62— -

“Theorem (Euclid) "There are in%‘m"l:d% h’\om(é Primes .
(Pma‘P- Swwa.sc, 'l?o ’Hwe Con'lmmé M ‘H\em avre Onlé —Pmrl;dé
h’wm3 (Pn‘meS: f))' , crz, ...,f‘)n :
LQ:‘T M= ?‘t‘)z... .fYn-Q—l . I-D'\g time 0&30 e USC‘S St_m‘a IT\AMC'HTI\

'l‘o (lbrove, 'Hm‘l’ O\ng q>a‘sf'|7ivc inveder Can Be, Cdﬂ%en Ad O\
| %



prosucy or primes. ougpoe y 10 @ prime une
¢ [m-
Since 9,3, ore the Oh’té rimes, P =p. Tor Some t.
So the remwder of m diided by =g i 1
(bat - shad be zem  cohih is o contrndiction.
Ec Foe that or any neZ’ there is meZ  suchtha
@ the digits of m in bose 1o are either 1 oro.
© nim.
Proot. Consider the remainders of 4, 41,44, ..., -1
diided by n So we got il icborers SRR

o S My -ty <N

‘Ba ?(3eorofrwle ’Pn‘nd?‘e— y '?OI‘ Some 'L‘(a' J n‘;= r:a-.

Hence n‘ 1-1_4-.4 — 4-10-0 . -
9 1 -t v

(Dﬁ%m"['\'on. OL‘ _;..QZ ha n ‘Q‘—O\l. (ooe, olso corite &‘qu(mcln))

(e Saa e(ﬂ\er Q, is Contamm't‘[b A, modulo n_ or

® fs o mod N .

22
Roposition . Let neZ . Then

YaeZ, 3 redo,1,n-43, Q =r .
Meover s the remainder 0‘?‘ QA clfvl'c'ecl L\é n.
Proo?. F:m'sfmce. Let o and r be the O\Ml:len'[r and remainder

0‘2 7 alo'viJe.J J.')g n. 3o A = nc“.r omo( r‘e?_o,_‘l,...,n-ig.
— n)nci,=0«-r = ansr\.

Unic!ume,ss. Swﬂ:osc, Q 'ns r od re JoA, -, n-.‘Lg :
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J-:} 193 ‘H\e o.[aon"H\m 'H\e_arem

1w

=>i Otznc‘d.r
°o<r<n ris the remaider of
A divided L«a n. h ?afl?\'m\ar/
s unio‘uc- n
>2
Com"ané Vm , M GZ VneZ m 2—.:7‘0 4 '_H'\e, mhr\a\fhcle\r‘
| 2 ) / | 2 o
ot m, divided ba n
's ea‘ml o the
remimler‘ a=f- ma
bc(('\n'c:‘ezl 53 n.

Proot - &3 the above <P\rcapasﬂ:\'cm
cohere rois the remainder of m, divided L3 n

in the above
?mfos«'{ﬂbn, ,

=g -

X:s. La the um‘c‘uemss

PV r}.egol - “"3

n
:-_mz . -

n
E m=n=6GzIm, — m
Cor‘o‘lana VneZ?Z/ O\n\a iﬂt‘ﬁsﬂf‘ S d“?’ one ond Olta

'?oma: nk , nk-t-i, T nk-r(n-:ﬂ

one o 'H\e_, go\\owing

2k , Qk+li  Por some fn‘l’«t«aef‘ k
Hence 2* m «— m=22k+l ga( Some Mtg%er k.

Ex Ané in'teaer s of one and onlg one of the -?onms

3 k, 3k+i' Sk+2 ‘Eor‘ Some. Ml?.a@r k .
Hence Jfm ¢ m=31:\:i for some. \’w\xaer 1.

( Lhal
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-Long +ime. 0«30 <(jou have ?mvccl ; \6our‘ HW o\ssignmerflr that

— — — —— —

nla,- %]:}-z n | @|+ L‘)-(a2+'o2)
n[L‘-Lz n | (allol) ~(aLL2_‘3 . So

LWM«. n n
| = Ll ]z_}i Ol,—t—O\Q_‘Eb‘-\-!)Q_
n n
qa.zl’z q0, = l)llz?-'
9 k 9
Ex. lo =1 - 10 =10x-..x10 = Ix..x1 1.
- 44— “~N—

k‘h'mes [t +imes
(s the m?mseﬁbxhbn ot & (‘)osrh'w, t'rrbeaer

Ex suﬂmse 0-'t Qk_' - Q

in  base 1o, c-9. -Por 12075 e have ao=5, a = 7, ®,=0, q3=2.,

k k-1
=Q a 10 10.a .
° k 10+ R-1 oo Gy T,

anol Q4= i . Hence O.k(l,k_(...
Using the ?mvbu.s e,xamfle, e have

q
= Q14,10

Zl;ak_' QT(O = Qh 10k+--~-rQ1 10-!-(10
So t find the remander ot m  divided by A, it is erouh +o
add s dn‘c()ﬁl‘s agm‘n and qaain.
3. Find the remainder of 120753045% divided 'o‘é q.

9 _
Soution . 120753045F = 1+2+0+745+J+0+4+5+93

= 35
953’1'5 =9
od 0<%<q . So the vemander s B ‘03 the

above (\)for‘)osih'on.
EX. Ané r?eY“PCO—b 31“&(& (s 09 the -Form 3k or 3‘(1—_1_ -f-or

Some  In r"l‘l.-
CR‘GO'?- VHQZ/ nzéo or nSE‘_L or nSEZ_
3 S
(



N=0 = nN=(N)(n) =)o) =0 = dkeZ, nh =0k,
n §=’i =% = () :"é MHH=1|. = Zkez, n2‘='5k+1,

N9 — n=(m® %CZ)(Z) —4 < | =TkeZ, n=Sk+i.
»



