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E-m ail ; (a) ab i s et rtiu@ y ako o . c om, (b) ade sllo lttd awd a@ y aL'o o' c om

A,,q[rstreet
Ltnes in near-linear finitr: ge.aiiietry vlere studied. Camparison were ms.de beiween sl':'.;,L: 5;;"

each lines of G(d), itqes L {c,;, o.i) y,tere obsetred to hat,e iderztical slope witli\, ((, i) i;:" i.
snd t, a relatively prinie.
Keytuards: Gradient, nea;'-ii n ear firnite geornetries

E. ur*TI?SDUCT'ICN
Finite geometry ha-.i - :cs,ived a lot of attention since ti-rne immemcrial l1]. Tli: t':'-.::i:i

not be u6con- nected to its wiii.,: area of applicatiandiscovered in reoer.rt pest.in morr.r ii'ir€i-jl.

times noa-near-linear fidir': grl::i:etr,v staded receiving audience &om resea.t*eher thir i':''':1c'

be linked to its <iuality witli ti-.: t;,eak mut',raliy un'biased bases rn firdte quanir.rm systcm: ;'itr'i

variables in 7,(d) [1 0-1 1 ].
, *?zLrles rn /L-G) hai ic:.eived much affiention in reeent times. The existeao: ::iia*

corffnon axiom whicli states ti-.at two lines have at most one poiat in oorrfilon. In tfus ' c:i:,

rve studied each iines poi::L-..-b1,- point to compare ther gradients. We divide tTrc wl*'t': ':':trL
into the following paris; preireri;ir;ies of this work is discussed isl section fi' Fiere, vi'e ,.i";'.re

the notation we used ia thr. iisr,ourse. Seciion IE covers finite geometr"y G{d}' YJe {i.'':'u-ss

S-wnpieetic ori G(d) vrith rr::rr*ricai example was h section IV. Section \r conclui'i-: cu:

E" FREF-M6ffqARXES.

$) Zz @) denotes a field cf "ai.rg* modulo d for d prime number.

$D lz.G)l : q@), wheiq

eq)--an(, -i),d=i;tr!te (i)
(iii) U(d) denotes fire Euier psi ftrnction, it is defined as;

l,@) =, n (, +!r); a: prhre (2)

(iv) The greatest common divisor of two element a ardy tnV,(d) is denoted by GCDic,7i.
(v) The notation g *h mdans gmaPs h.

r IIr. FS{rTE GEOMETR}J G{d)
Let
G(d): (lla, tra)
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rfr.;:i*etrrt1 a fujt* ge.qwetry, il 1s d6fi11*i as tbe patt w=*ere P6 a31d iL6 de*'.;'ta tbs s* *f

/n\poiotu axd lbes iii G(d) res;)ectlvely 
r+lFa: [(p, illP,e €v.{d)}

^JAufl*Uio"Ethepoint 
{0; 0) is la{'s*des

L{f, s) : Xpf ,pifi,'t e v.{'d)\,'P e v'{o-; (s)

l.Iear-liaear fir.iite georneh-! js contails fi-,-riie =urnber 
of ljnes aarl points' In this t5pe of geometry

tvro lia'es has oniy cne poinl ,a comr::o:r. ltear=ljrrear geo*"Lafry L ccrr'ueeied da fi:Jd of lrteger

moduio d.
TEisvJorkggfrliesonit.Fromearliervlorkofil0]weconfirmthe{ollowrngpropositiars;
tt>y*t T,(t,*rspl€soilts lhes in afrnit.- g+c''lehy G(d)'

t&eir n,({, r} = ['(i {,lr),Yl e 7"(d} (6)

..-:

' ftlr, t r) c L(l i,t ivt e z\() \ zJ. ) -:. . t7)

A line T-(i€,fri * 
" 
L*i*at ii*e il C,1fi if GCD({, L) e 71,(d) and [,({, r) is a subiine in G(d) if

GCD GID( {, t} e Z,(d) \Z' {d)
{ii) Ar" existai}ce cf {(d) ma:i1r;ra1 linss iri finite geometry G(d) with eractly d poirrts eaeh'

i"iia r."- u(i, r) in'd(d) is the samt as 
/R\(oJ

i,(if,, r,) = {(si{,stil fi e z(9\..
L({,c) is also *ry"'*Altime itie iu" n1q5' 4' in G((d) is a subline of

ti;; ,) : tfr'f, utj I s' = 0$, "'td' *" L'i (e)

, (iv) Tbere exis*"s a d-uality befween *#roui Ii":_T G(f) and weak mutually uabiased bases in

[[4, *'t*" H (d) rryreients firdte djmeasianal Hilbert space'

A ExaurPle
Fra:xequatian{5)above,Linesinge*r"eul'G(5)=Z(5)xZ'(S)isabtainedasfollolvs:
n,(0,1) =\--. , "i=!fr+1
nir,oi =fr,{z,a)= x,(3;oJ= !!t,ql
iii',ti = r"iz,,zi = u(g,ti = Yt1'1i
*it,zi = Yiz,,+) = l,(3,1) * r-tl+.,2-')

nir.Ei = [,(2,1) = n (2,4] = T,(4,2't

r,tr,+i = T-(2,3) =- fr,(3,2) = \"(4'1) i
;#;
nCi,zf iCo,B),(1,2)),(2,4),(3,L),(4,3)i : -. (10)

asd fiading the gradient of any t'o'*-iiul=*ry pointg of n'(1'2) i1i equatica (iCI)' it 3'ieics the

follon'jns res:lts
2-1 z-L L 7_T_=z=T_= 

A,=tr
- 2-3 4 ,-,-4-1,)=2=T-=j\moar)=T-

'1:3 3-]- 3-4
3-t(mod s) = 7 _A=;3= T= ,
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= +{i,e3-L(moct5)

= 3(t. e 4-1 (mod s))

=3 - 
z _ 1 - 4 

="!:2, =!-- ? = Z(mod. S)=4-1-3-2-3-7 2-1 -

rv. $yIttrr-ECTTC TRANSFORh'€AS.EON ON G(d)

.{a operator

4-3

s(z',19 I r, f)
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I -' (n 9). ts I = i (r',:'c d),n,t9,l,i € z(ci)yrhere S(2,-r? lr,{) = \, {), ,- | - \.'':'c d),Tr,i7,L,i € z(

This transformation S fonn a Syaplectic Sp(2,7'{d)) gla.up.

Acting s on all points of line n (a, &r\ fu T,{5) x7,(5} generates all the pornts of ttie line

\,(na * 8b,rc + {b), This

is represented here in this work as S(2, r9 | L, {) il'(a,b).
Exanrple suppose d = 5 if we replace n,'5 , L, { t'ith
2,1,1, pnd 1 iespectively into S and act it or il(a, b) r,,,here a. = A,b e V,(5), it yreiris n,(1,1).

For d is a prime, S(0,11-1,3)[,(0,l)produces all the lines G(5) t]rrough the origi:r. For

f = 0,1, ...,d - f -+ O(l) = S(0,1i---1,:)i,(0,1) = L(1,1)
(12)

Here if f : *1 then S(0,11-1, )) is represented by an identity matnxthat is to S(1,010,i)'

If we substitute the vaiue of : - -1-,fi,.,.,d-1, we obtajn at1 the iines of G(d),fcr c =
a,b e T,(d). I

V. CONCLUSIGF{
Lines in finite geometry G(d) where a is z prime integer were studied. We confim ihat for

[,(f, r) = L(p {,p t) ior p € Z,(dj.
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