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EXISTENGE OF ROOIT SGUARE OF SIDE SP‘ s FPOR ODD }RIII p.

e 5 oo 3 m 5
S Bxistence of Room  Savare »f gide 5p : where p is an »odd

nrime.
2k
Lemma 3,12 . If v irf not divicible by any Fk = 2° 4+ % ¢ where

V

k is a non ~ negative integer, then theore existe a Room Sovare »f sgide v,

f_)k‘.
Proof , Since v i not divifible by any r, = 2° + 1, honce by
the fundamenfal theorem of arithmetic, r can be written in the £orm
An Ao AJe L4

T = 0q Po eeecoDp + whaore p; are priney and Py 3 Ek

and aLi arc non ~ negative intcogew for all i.
. : ¢ T
Since , by theorem 361.5 Room Souvarc »f side By exists, thercfarc

by theorem 4.%.4 Room Sguare of gide v —exists,
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Lerma R.1e2 Roornn Square of side 15 exist.

Proof. We prove by displaying Room Square oi side 15.
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Figure T
"is Room Square is found by R.C. Mullin by using computer qcarch{“u\‘,
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Leumma ©.1.3 Let Fk = 22 + 1 3 where k 1is a non - negative

integer then there is a Room Square of side SFk for all k = 15 245 Byaesp

roof By Lemma Be1.2, Room Square of side 15 exists,

Since 25 23 o 3+ 1, so by theorem 3,145 Room Squerc of side

25 existse

2k

We may assume that k Zr\{LJ déé%gi,; (5.2 + 4) + 1
S T = X
w A5, 5% 2+1)+1/ g 5

It can be shown

2 , that R = O(mod 3)

-

Therefore SFy c fbx qomc positive integer s .

Obgerve TIT LR . FO + 2 o Hence

1

it follows from

2
\ 53 { = 2 ’13 - i
\jfﬂ;),i ° 32 -ocuoll{_‘] & 3
)

Therefore s 1is relatively prime fo all Fi s 137 0, Then there

From this relationshi

I
-l

(Fi, s) =1 fori; 0.

exists a Room Square of side s Dy lemma Belel o Since Room Squarcs of sides
s and 13 such that Room Square of side 1 is a subsquarc of Room Square
of side 13 coxist, hence by theorem 4.1.2 Room Square of side B

(13 - 1)+ 1 = 128 + 1 exists, thaot is Roonm Square of side

Ui

B
¥k

LA

exists.
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Theoren 8144 There ig a Room Sguare of side 5p for all prime p.

Pronf. Let p bPe any odd prime.

casre 1 If p can be written in the form

D = 2% + 13 where k ig a pogitive integer and t an »dd
integer greater than 1, then there exists a Room Sguvare of side 5p

Prom corollary 32,3

care 2 If p is not »f the form p = 2kt + 1, then by theorenm AL

P can be written in the form
P =2 + 1; wvhere-k is/ a nnn-=ncgative integer.

Therefore by Lemma 8.1.3 there oxigte a Rosm Square »f side 5pe

QelieDe

Thesren 3eleHe For cach paritive integer n >, 1 and cach »dd »rime

Ys

; n X
D, & Room Sgvarc of gide 5p coxiste,

Prnof. Let D be any odd prime. IHecnece by theorem 3.1.4 there

exiate a Room Sguvare of gide 5p.

n~-1 .
care | Svppore that p 4 3; 5o Then by thenrom TeleH a Room
~ . 1= 2 1 T
Sourare of gide p exists. Therefore by theorem 4.143 a Room

Sguarce of ride (5p)e ( Pn~1) = 5p°  oxistr.

ne1
care 2 Juppese that p ® 3y 5a



=’ n
12 5”1 23, then 557 = (5.3).3 =45 = 3. (15).
It is seen from Lemma 8.,1.2 that Roanm Sguare of side 15 exists,
lence by theorem 5.1.2 Room Sguare of gide 3.(45) = 45 exists.
1t 3™ = 5, then 55" = (5.5).5 = 5. (25).
Since 25 = 23. 3 + 1, therefore by theorem 342.2, there exists a

Room Square of side 5(25) = 125,

Therefore the theorem follows.

QelleD,

77



	Chapter Viii Existence Of Room Square Of Side 5Pn; For Odd Prime P

