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Lines of Sa X 3a v'eru discttssed. A cosnpurisoi', x,r::; murle belyreen e*ctt !inus ir $s4u

us a resuk,for d o prime, lines y,ilft E (ap,a),) i:; isotnorphic kt fr (tt,A) .{or $,A $
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,t,,.1Kevrvortlsi lsonretrie Iines, fini1e geometries

i. i}:-TROIXJCTION

bases in Frnjte Hilbert space [1-7]. In tire pas1. a connection behteel liriite ceoi:retry and finire tlinrensior:al l{ili:e( spaces ha* t;sen
eslabllshed. Recenily, atteution is lbcuset'l on flnite geolnetry especially on near-lineai hnite geonietlv [8-i3]. For insta:rlce.tt lras Ciscus:ed

S)'stc]lrr.

riistircl1r,. :

discu.s isornetric lines of 3a x 3.i.
Syllplectlc on $, x l,,u,ith nurnerical exanrple is discusseil iu section V. Tire couclnsion of our work is in sectirxr Vl..

fln{i'i,i^'r'\etXandY befwosets,a:rnapr:X -+Fisanisometryifandr,.ll1,il'theibexistsabijeetionbetteen Xa-ttdY,lntitiserticie,
I ai,u t' rre iinite sets of integer tnoduio in d. It is clenoted by 3a.
II. PR.ELII\{In-ARIES
(i) A lleld of iuteger modulo d is derroted by 3a.
(ii) The number ofinvertible elernent is represeiited by E(d) rvhere

E@)=an\r-*)'d=piime (,1)

(iii) Let ry'(d) represents the Dedekind psl fi"rnction, it is delined as;

q(c,) = d IT (r + i); a = prim"

(w) GCD(1t,),) detrotes the grehtest corltmor clivisor of hln elements 1t and I in Sa.
(v) The uotaticn a =b rneans a niaps h.
III. FIIiITE GEOIfETR\' 6a = 3a x 3a
A finite geonehy is detined as the pair
$a = (Pil: Ld)
rvhere Pd and Lcl denote the set of points anti lines in 6a respectively
Pil = i (m, n) lm,ne Saj
and a line lhrough tlie origin is detined as

t U, il =',tkuit<t) I r,, i, 3u l, k e 3o
denotes set o1'lilies.
in this rvork !\re study Near.linear,linile geometr)'. In it trvo lines for exaurple inlersect only at the origin
Tliis is linked to the thct that Sa is a field of integer rnodulo d and all the lines in this u,ork are througtt
the crrigin. \\ie contirm the lbllowing proposition in ourprevious rvork of [6].
Prop,.rsition III..1.
1t1s(u,fi=r.@1t,p1),vp e3i :

and

L {pp,il)., P (tt,)),v p e 3a - 3L
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t|l.,t.inAiptlittilt',-ilAdcSlt0M,',.'l.a.,

rbline in (b4 if GCD(g"1) e 3a - 3a

A lirie.C lpp,pilis amaxjnral line in (9a ittGCD(Y'A\ E 3i' and ! (l'7) is a st

1ii) TiieLe are tp(d)n,r*in,ii'i"t* i;'il;;tit';;;;"v o' \\iii.t exactlv d poi"is e;icl'

Ic,'. !SO}'fETRIC I-INES OF 3a x 3a

Iirippo*e we dehue, r,,rit"c;;;;'v #[*ptJi-ttr earlier in equatiou (3i; Ir p € 3; then

2(p,1j = L(PP,PL\ .-:.-. - -a.h

ffiffifl"rflf;';'l;','',:!i,*::iI'ilfft'".retry 6a *'lter'e- cr is a prinre inteser

;liiii,f*?,f ':"?:'fi:lJJ?i;i*1,1J,,,="# 11* 
r,:"f i:.111-1::,,0::li:i* $4 is a neld' it';,ea's e'-ery

)rorr-zcro inle eer has "l 
i"'t* nni p ili equation (9) ls rhe additive gellelatol '
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Hence cotnPlete the Proof'

#::ffi of isornetr-v in 6a= 3^a.,!,ga is sirou,n heiou, as illustraiic* {or a- - 5'. using equatio, (3)'

; r0,;;;'oi-ot z) = 
'e.(o; 3I= ! !il;1)

;;r,,n; rjz;rii= s(3$) = n$;0)
;ii, i) = e'iz:Z)= e13r3)= P$;1)
;)iiti = tiz;ct= P(3;t)= e(+;]i 

r

;ai'ti= !d;1)= t(r.4)= 2$.;2).

; ii;;1 Z iiz'.3)= s (1;2) = '8 (a; 1). - . --r nrnnintc
irl.r-'ii""'tlqration (5i o i" 'e (l; i) isdefirred as sel of points

;';;,;j;iro, or: (r, i), (2,4), (3,i), (4,3))

.i,i.. f e j;; rir.n ! (2;4) is

i t, is =\1o,o1,P,aY(4,3),( i,2),(3. 1))

Y. SY!{PLECTIC GR'OUP oN 6d
lpr

Ylt to, il ,1,tr)

;;;;:;,; I;ritarv'lransrormation r'rhere
' tO Tt'

flr(o,rl r,tt)=\1 u)
lg:rl = loy-il| =!(modd)'where p'o'r'A€ 3d'uttbiniagto;;'r;llcdSl,rrrplectic

acriut TJr on ar! points 
", 

ii;:"o ,i ;;'i;"f;:i b, g.,,".Lr.r an rhe polnis cf rhe rine ! (ox+

-n, ,:."--"-.iin,trirvorkasu1(o,rl 1:0.8(-;J');- nr.),rr.- 1...;,rinffn"rr-
,.,,*.ruppose d= 5 andu'e substitute ?'1'l' and l ior o''r't"' 1ttc:';'

!tr,t')rrlicrex=0; ye !5irlields'8(f i)!neqrtatiotiil2l'Suppose d'' ' '.'u"-' uL'r.'-'"

,irrJ irr. t io, rl. "L 
ot'io;" ttr the iines tluough the origin For

;;.i. .4-1- r(x)=fri (0,1i -l,ti)!(0'll=! (r' N)'

tn 1h'.. *'ork, we 1x a rr,. til' iii = ilm to' i I -l;ul is replaced hY $l (i- 0| 0'/)'

lf rve substir*r. tt . ,utu. or-x- = -1, i,*'e'obrain cti rtie liires in 6a *it cbil:'' all the points

il;;;;; in equation(1{r) - (15) for ' = s; b € 3a

grcu1" SP(2, Sa) grouP

r y,7r+ 1t t).

,^1 qll'on

1.

in the

\{. CONCLUSION
This arlicle focuses o,., n"*-Ii,,.u, finite georrretry. Li::eg cli 3a x i,.-,,;:. lirehllly exar-rrined. lt u,as found that alihouglr lines rrray lra

diilere'r nanring systern bul ioo*,rg at rheir intemar ..,i*.t *Jtfi.v i,ii*o* t,r;;i::;1 ffi;l;;; u f ti*' so is a tield o1 integsr modi

d a'd alr iines of !a x ga parritioned inro rf(d) .rirri;;;il;,-we clisc.ver ur.i",-,'"i*-parrition-, tr'"re rxist' 'p(d) 
iines' Havirg critica

exarnined each partition, ie contirrn a one-to-one ;;;;;;,;;.... witnin 
"u.i, 

r"ep;;";i;;;i'l,t- 1:*t 
and other lines in the partiii'

Furthemrore, an aclion of the S1'mplectic rnatrix on ""h lines of 3a x '3a;ii#t"d;; otnt' ti"t in the same represeutation' Hei

iir.',] iJtr" .o,op lele isonietri c lines in the geometly'
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