CHAPTER VII

EXISTENCE OF ROCM SQUARE OF ODD PRIME POWER.

7.1 Existence of Room Square of odd prime power.

Theorem X»1.1 There exists a Rogom Square of side p # 3, 5 for all

odd prime‘b.
Proof. Let p be any odd/prime ;3 p # 3 or 5.

Since -p is an/ odd prime, sc by theorem A1 (see appendix)

b can be written in the/form (L) o = Zkt + 1 3 where k is a positive

k
integer ; + is an odd integer greater than 1, or (II) D = 22 4 1 3

where k dis a non - negative integexr,

If p can be written 'in form (1), then by corollary 3.1.6 , there is

a Room Square of side p. 4

If p can be wiitten in form (II) , then by theorem 6,2,6 , there is a

I

Room Square of side p wunless k = 0,1,3 »

k
However, when k = 3, we have P = 22 +1 = 257, and we know from

corollary 6.3.3 that a Room Square of side 257 exists.

Therefore the theorem follows.

QoE.D.
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| B ool n n.
Thonroen Tel42 There are Room Sguares »f sides 37 and 5 for n £ 1.

; : ; : L. n .
Proofe Me first prove that there is a Room Square »f ride 3 for ng 1.

‘e rhall prave by indvetion sn n )2

n ;
If n=2, then 3 = 9 and by Lomma 6.3.2 , Wo know that a Roonm
Sguare 2f side 9 oxistse

k
Aeecvne that there oxists a Room Scvarce »f gide 37,

Since 3k+1 = 3(3k). Hedce by Ahoorem 5.1.2, there cxiste o
k-1
Room Square »f ride 3 k 3

" g ' ; n
Therefore, there cxiste a Rodf/Savarc af Fide 3 for all 0 7 2.

- = : 0
Wext we rhall chow that théve oxiste a Room Sgvarc of gide 5 for nskl
Obrerve that for n 3 2 , we can urite
n o, 3 - . .
by = (52) (53 YB & ok ,/5 are non-negative integers.

2
Sinee 5 = 23

o3 + 1, henet by thesrenm 3,165 there is a Room Sqrarce
af gide 52. Therefore by theorem 4.1.4 , there is a Room Sqguarc
2. —a
af gside (57 ).
3,
Similarly we can show that Roon Sguare »f side (5°). oxiste by
veing theorom 3.2.2  and theorem 4.1.4.

Therefore by theorem Z.1.3 , there is a Room 3gvarce of side
o (. 3
28 3d n =

(5°)(5°) = 5" .for n y2.

Therefore the theorem follows

Qoo

Theorem 7.4.3 There is a Room. Sguare of side p°# 3, 5 for all odd
Drime D

Pronf. Lot p be any ~dd prime and pn#:S, 5



12

cagc Lo If p#3 , 5, then by theorenm Talel , thore if a Room

e

Square »f gide pe 32, by theorem 4.1.4, there ie a Room Sguare of

cagc 2. If p = 3, 5, then we must have n ) 2, hence by theosrom Tele2

. ; n. : _—_
Roci Sguarces of eides 3 and 5n BX1cT

C',.E:.Do



	Chapter VII Existence of Room Square of Side Odd Prime Power

