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Latin Square Design and Other Similar Design

: O-.+)tlt C.-,lt {r*"", s* ( t : o 1

Definition of L.S.Design

ot.trj,t g.q.r {, F gi,l fiAr:Jl elir. ( L.S.D ) g+arjt.e}t f:"^a,
l! .-jt+r. i#Ja, cJtJr, t+, Jt e- ;Ac1*t9 gt ;;t6:lt ,n 'r1;."f.Al

tlel ,r.-1 ;plt?.Jl 9l eracll tJ. e 0l ,y i'...*)l il eLr.llt gr){.1Jl

,Ft J,r JE iit elli u!r1 . .Columns 6.r"rt .iY g.*,J, Rows UJi,
-6.afiy/g ) ill# J6ot e*:< &gt* j; ,h6grJd Irp rr ry.r

-r.i,ajl r.q;.r.r)t uc ;r f ilti alr 1 , 4* ){j en* .S u; - JaZA a*r22
{r., ,i*hl l.}c\ {r#Jl c.rlJrjJl *, .1.1,i-5 , .r>teUlr ir.t t-1.. O1(a

, {r.r,l d! d k-'r, ujJalr c.r}etJr r.re g} t-.:f*. 
Car,,a:,t 

r*a fl,til,t, t,
c.t{.i..Jt;:"{ Fr*.r,+{rJl ..y)t iil lrl" e[ i., ,ro"-dt ria ,r-,t 

eb tb y.l
g/ ,/ t*,Fs i-La f u[r: Ustreaii &

,t*, tN r,.l)5 JrJj Vil Ci , .r.jfen;Jl c.U &..rb grj rJtl"f.i

",4.€rrll 
J&l irt JazJ i,rarJt .\h; .r.rj , ..r. 1tr.:Jt dJ.t ;i J.a.;sy.tr,

J,t til;rr' , .:.i4)t dt Jt-ill e e*- -1|r4t irr.r di tiyll .r{Ja k1.,")'tb :F.1{.f r,.trtjl c.,6LI o.i,r J-, ,t, iljfu . y/l' .1r glr y a+a

, q.,a,;Jt a,t61 iis y st-i F C#"*,, tbr)t ,f -;*W'lr ;,lrr ; nta;:,

t4t



W .F 4.*. c.,c.r ;ECLJI .pte.,)r a $ Jt +r& ,rvthi J", gtt;1hj
,f .f ot* el ir*r U,+J . 1 .r)t Ulr r.re, I r;ra, # .*, _f,. f5ilti.ri.aiil' a,uir of,, ot l+b c1i ,-t-,1.s) o-ir*i ,:t.*,
rJ.l t{L,J t5l,.r. ljq ch"1 Jt d 41.-r,zuilt e,tyjr:.rc ..rr +,,,, t, Jf J
- J ,* /' c,t tlil' J+r: .:ylJr Ci, s, r.xi + lra, d , 1 .r'ulr
g dir . ;.r.rr - {)r sle a:/r --;)r og.,1r g: v:* grw)r
lii 6.qr 6y fi ibw ,St t* V y: rF ,.i-, ,r.itt g"t-)t lrri.,l ib-y.

. ,J., stJ ..lr sl J
€.r' ,F' .1l .,,..1ta;lt g.rr J k-'r, :y'r il*,ir a j-p , 7t J:ilt1uA ,: t' P g^a, 6te. )ui, ,l u.* oW g.;,s'l' i iiy' er*.rr
Jtii &Jt;r 'U+ lti*lt .rulr -riar .1.!.l5., Jtd;Jr Jb, Jy}r ,.,r l+1,

-'l g.,,il :*5,. jY g.rrJ:-r ;(- gItJ'., 
6u;)r ;1171+.1 jr

t.* itt ) aila.I UlErJt Je ( g)li^l I c,rf tlr ei-e t o# t ;ta;y* JF ) .:rr, J6i,r, ,*;]t,Ji;r iril ! d)tJ, arlr Jata,u ;,;'W ;r f j 6;A16yf, elt.rs,Jri )r . JLJiJ; .Fi" hii 5ta,
,l,r-;tt

:o ,*rr, 
;ikilr irh)t Lrt J:s J r.*-1, r.rr 1;uu-t .titjla1#Jr crr.r-rr i,q ( di$ tls.Jr I jruyayJ fi1 4st-at d;n j3d

Wa4tr hi: ;rtJ & ,.l.rll gl j, ;,.r.?r;jt d k uit;.,t fi/ Jt,-.^E!:t e t*)t i* Jt ri w "r".,i )r unu;.r*r)rj -U3tr gj6:rl,
v.tt{ ;r u,fr) l"f,- .r}aJr ,gt 1i gS i* C Ci i,ur<4 r, , irJ+rJt
U .rldrlg a J.r)U !rr4-alt ;,q ,lrtru fi ,40 l.*,r!y'! eI i., _ jti,r
5&r)', Jr{i,t ) ?^E:t 

j), V ;n j;r.;i si ,->Urru $^. dtrtr!
glrr,ll +lr-talt F Ci, C) ilbnlt o.u ,J 4,J-,.1 ir...r o1l , . 1 eyrt*Ig

e,,,nr )* O1* a;n! d,Jt)t+l ir!, ell g $r-Ir

Advanrages and Disadvanta1s 1-f) pa..alt gW ( y : O )

pa..clr 
" 

( L.s.D ) CO{,' e}, t' et;:o 
"a.i& iiJt ;y aty
: u! tj.sTlr

742



F*-, 54 aF^I+] d ( ,rit+:. irt tl6i $, j I g"aJr p*.;-,r, -i
a+..,r';lr g/'J.r' a'x,ri ;r2. rlr gu){:+lr d 6^,J';6rrrfrrgrfr
{,r)i r", ,;.,i iUr aM od -Jut1r;r+ui, ,*"-,rir"rrr ir.r,

r-t ti+.l".,i r.i.,-,, e .r,1, *.j,-j:f1i'fi1 -"
. il.t<Jt ijlF.Jt s.,l,rthijl r._.-r .r. Jla, .[J,-,

. c,r.ur.rlr py t-t,tJt s, e ,;- L-(4* j[.rz.rt ]1r,:,1 Jrl __

: 42 n+.At r-u -r.;p t i -v

Af &i4 *- r.r.1 . ; r.r)r t)tJ Jtiull r.h, cryrlJt )rr r.li:' -i
el.r,*./l :.re qflt c.r}.t'It r.rr 4 tJ(i . AFt Jqh; .r,e .:ztJl
:.rc .1i- .r)l"tr" t ,P eS-;.\.* e . +'t eh irUelt ,i:/.r+:Jl

i,)trtJt r.t9&t l;liti. (,r.rt |x,-tJA,e t ) t 16j$l a:|J*:Jl s/lJrjl
tr ,,,i lryt e v11t Cter ny'bll a"zdt ot.tz)l rr, rP . A *r,c\t
. ,y-frJr 

'U.itr )lj lofrJl c,rt'r,r.;11. r.rr ,li t"5'fqlr.r . a't*\ t 1 agiu
. i.,yrh, A ;f Fn f"-.ll t'ta pt.u*-t, g.a") ell.tll

r;ln,t It pr 
"lob 

,& J, 6i>a ';;W iltz ;i f"".rJl t.u ;t+.;",t .r --,
gri l,er tL, Jr J.ti 4 eJ JHl,r . 4t1, JJ;i, tl4jl'u"7 c:la; ;tp

YXI g:,) e-f ilE e , (i2'4,.c -,b.b pt) dbl'.rblri iu.jl Jr
.$,_ rxr ilr J, , ild ga,.-t tyz.rqt: Jtl .$,) 1 ;;r,i.f gi ;

ito;,.1 ar. stt-r r 1rjt.! oy*i 1x 1 ilu; r,i . Jdb iut gF), Ctr
. qj ,y crldr rr, il6 Xrr j e."lr rL p,r,;,.-r, Crii c.Ii g,

JaAt?t ,/ gt tE Jf.e.lt-ir I : o )
Principle of 2-waY Blocking

. 1 cl){et*. .r)ti; r-r.;$;Jl 6.tzt 4.&! L*-4 .>t,tzt l dl l;"tt'l irr-rA
. ( I - o) Jlii qf Crrp t"S . ol! .$-tl i, Jt ;l iLrn.' {2Lrir c,,lJ..rl cjKJ

4.!, Jy"4 o/lrLJ*.Jl rl1l ilt r o:o ,!.oli tq 
'y'l "<"uTr 

;,p)l Ot

df)Uli # Jr!!J, *i! +J{) 4!( o)*teltraH ,r-Jl? ) t*+i+ ;s JYiul npt;l
ralr,1;lt .:r-rrll g"+., Or Jl)t 6rLJl Oti .:lJi JrJ 1 .rXrtrig .r.!9.16*,il I

1,13



;(t1 -Ot+)rrrU.a,. J- 1*r iit+r. ( ,ttel' lt ) c,iyat.n, dt C!oe!r:,,.< t.- t l.!Q d gor*t.l--t. .1t"1,,.1i-^o'ttl.,hryi.J*.Jr

91-sr1+X gultr.r-.air *..r c,tJ,'rl f.-.c; sa aJti,t a/a;n$. ;.r"rr o.ra,

C qF crl.rr, cryi W ,!S *Ltijv qrs; el6.:trtJa! ilx Jt_0rjl
qf {J-t, t1*r -,,},rJr Cji su,iiriJt i/dr ;i; gt, &u o-Nt ,_*
,F S: ln ,.{ .! w aoV;t)i il4,.q 4t yFb ?r, )^, .J,t-r JaJ.1 ;,*1
,./t "l JP c*:ir c.,,tl&!)t ort, 6.r.r)r ir6 1t -o, J<- o, ,Lx Ld; . >j,".e

. .,lf! u.t-4 J, c-.Jt irl,rtLi )t 
Ortr i.grJ! , j*Jr

te*rhJ: p."a:ltVJtc., A.6l (t : o)
Construction and Arrangements

\,*l ey q'l ) Js'th ,P SN lr O+:Ur g}r (l*...e, -,. 1+.l n*Jq

::)'r r..ry,: {r.*r f.iJr g}t tot _vrs jV y* -, x . 1 vry;ls,r cH' ,r.^Jl J.. cutl ;olb {)r ryir Jll.jr:' .;-f, .rr . 6rbHr
: ,i,l}l or. ;r grlr o6l ,jrhrr k-r . 4l' ,r.tgi1:i.;o"oti; g,xr.tr

. itF:ll JI!:LJ t.r-r.1t+g;cK* r+)4r €t ;J$r.r, d gy' ri. €: ,*tj ) -tttu)t r.u ,i!r*o, , ti ey s) iKJr c,u,E"Jilr JK:,1, ,r, ,*.^r1
. . il rlrlt ,r !n J, 5t^:,b &qy'l rr, eL-r d < , lfJ r, dyr5 1 r:){rtrlt j ;.r*)r

No. of arrsngments : r! (r - i) !

*P 4tJl g,ti,l {.rall a;(1 gLrg::,t ,J^! e,.i Jr,

r!(r 1)l:21(2 l\t:2

B

B

t4



A
A
E

Al\
=

I

+-;#t):1)A;s.f .2r^

A
()\ ) J^.-€vr& )\ -,L*4, ))-'}^zjA

A
A
A

I

ffi
l__)

Or:t\\r'a,
=

I
r ;.,u;6>l>J,8, i-tn ;'lAG2?);-,A4-->,

A
A

j$tt';PA;-zr, 4);dL>t' ;')Lu'92i ; r'

It t, t2

tj
t1

f2
-)t,

At
A

At7

*f' a.-, a.^.--l 4rt;'}"w tT rY 
"xa 

\F'l jerrr-halr J.r ilrt. 1 r : cl u6:
= t xr;.,.:tttt

r"n 3J(Jt .r.'br

;1i1 O"r:alt J(Jl Ut

B

B

A

B

145

JrJ.Jrrr ;r#t {i6att ievil

B



A

I

B

c

c

B

+Jl yi r . ( g)l.hr r s[, fp.; oJr i7.,tlr gt ) rxr g!.rJt el qJqJ
: ta)EV 6r* g.rr el.l'

o) s.lll ){(i lY.lp r|.rnll t& iiilt cJt .la;,t ,r, !r r;
: 3!(3-l)! : t2r !(r- l)!

a c ,
I ,
t ll A

, B

: ,rT ell:j t"#rj Xi": t(( !p 4.alr Jl* Cr+ e.f ,y ;4
r!(r - 1)! :4!(4-3) ! 1M

el k". hrr-, I(ii ov1 Je J*t & 6x1 o;:tJt gy' djr- gd etli &J
,:iqr t'."U hr, 01 rJtb .t{ . oxo n+>tlt g"/r Atl d, a:-ti c.,t',rr
ilaft ;ill o.KJt .IS,Jlr Lp u.fl , l,$, #(l X(j yA . J, {-a}!

. :l(: rrtvA.Jr r.g&

;i o.Ual c.lh,Jt ,r, rrt cf . 1ef,;ri.1)r j/ tr1 d.rXJl e/ iJL' 3 rrr

Lp ,P el4r r*;r 6)rrt , )\* A1t. . k r J<J1 f t.,r J,<r el$t ora

. Q.;r ArtAolt.. iJl A<Jl {Jh/}l
iaUJt gtrrLlt u.rrt : (l-o S J24\

a ,
B D

c ,
0 B

A a n

E

c

,
0

D

A I

A R C D

t

,

146

c

U(i'lt gj .Jit rr,r g./ I \ I n"tj et + rrxr g;,)Jl gr! ;,lt- j .,;t ut

.51LJl .ftod, gr\ .*7 6rtrl ;a t46lc -t"ar.i Jl
:drr."t+ *tg),PJ:nt ;ilt ;.1 .1x1 ;t)Jt glau;ut

B

t A ,



.rt J.I J<I ,J.,1

i&Jt
Total No. ofdifferent

squares

Jri:lr :.re

,'elldt

No. of Standard

forms

r.ilr ,J(:tJr r.r

d etf
r !(r - 1)l

12

576
161280

8128s 1200

t2
144

2880

86400

I
4

56
9408

eJl f"'
SDe of Square

3x3
4x4
5\)
6x6

glr"e.r.}]+)i+ traic 
'Jr'a''ll lul i'il')[l c't'l iil.lr J6;!r J'rei {.,]'.- : ( .\ -o) {J"

.1,s*I

Randomization: *U;t eir;Jt1'e 
: o )

J! txt J i.;;Xll jJ6,l iLal 6v'o o\bl Fisherand Yales q' j 
.--

. tY x lt.jl c'Q.I y i':r r'l j' llarl l^51x1

, J g'F,l' gllt.b* 5:

. a(..\ i..,r^alr sh'rAl 'rtl Sp a 
"'at2)7 )rj - \

abrpse;t2* ayral c.r1..tJ9.;'r*''b qAijl !f Jt d4 l"l d -l
i,.i,+x, glr ra .,rurr,,f,fj;rifi 

frr] frfi
, glr ufr vi glsr i('l itJl':iJt s.,t+-l rzt tilr'le-!'d -l

,fPt O.utt,tr'Jt Jf-,.erd #iFJlil'r)r q'r"'r2,] fl,f!
U,y W €[{l ,,. ir.it ', i rr i r, g^ai +.r+J' PE::J! 

i'
: )et Jt"4

C

C IJ

B C t)

C D. B

B

l{l

B

D



A ,
, B

I ,)

D A B

, 0

1l c B

t)

l) B A

Cr"i +rotr ptu;l' ,,i ;,A, . 4p 6t4 Jpt iil Jri ,:.ll) & -t
, # t"'g4.iult g/Il W . c. r./lr c" 1c, ; c,

,lr*aJl j i,$,Ltr i.irlJr ,Jrr)r ..,|r Vt it t+t o'/,t,Jl 12i VU -t
: ;+ u uD L !'r, { . I ycltlJ.,t i;tpJi giz}t Jevl-a,t;l .rbA)

A: t:,B = t'C: t.andD = t,

: y'- r.l g'c o-r tr$ ar;tt ;l'Ja''tt J*"Jr ')P 
eli &i

rr

cr c2 c c4

t. t, t. tl

r1 1l t3 t

r-l t4 t

r. It t-t l2

Jq .F"J a+.ra;lt 4aill Jl ifli^Jl .-r..,t+ll gl+r; r, 6 )t, gzll! Jr,
-c.r)t tJt y **t tfr.ri .1)re.Jr ,-,-; j di -*. .iL,t JC.JI J K gr,
O$rLOti.at 

\r!.,.1(,, crt thiJt ii e*; , ri,o ellg ,/-i, e G a,tr|
glt ,*.*; J+ < Y-o I J(l1 6J.rX )U-. grt,U.iil J'l.r +y'tj p;Jt

. J+i:,1 r& u.,tJ J, jPU!

148

c

B

t2

1l



rtFj\'.rt\-o ,Jvtlj t+ Jres?.!.tJA)l aJ-or\r+r,l g.)a JlL,t J, 14a., \9a 1r-o 1uf5L:

. 6.l,)r J.j kl'l) 4*FX

RowlorBlockl Row2orBlock2 row3orBlock3 Row4orBlock4

t4 t2 tl tr t2 Ll t3 t4 t3 t. t2 t.

Row I

t4

t2

t1

l1

Row2

t"
tr

t3
t.

Row 3

t3

t4

t2

t1

Row4
tl

t3

t4
r2

t. t" t4 t2

149



;$ a-r 6J!ti, 
"u.+*, 

g g."lt ilJg,.;''l 1 1 : o ;

u7a ev2
Latin Square Design With. One Observation Per Experimental

Unit

Symbolical representatron of the data b* syl c,,uhJl ;l*''J ( I )

rr;rr, ,.r!i eJl !.frJ , 6 $ir aEj,e"Jyl;i)tiltr.lto 'u ;t l l.i# 
"r'

; rrr.rlrr k &.rrir c,, j+i 
d' *r+l,6J.i!-ert l6r'tjl i"i tlt -F'ty

lll -,. ltzdr s.t t i ;a' eili C K* F, ' j :r'lll i 'Jnt e
. ( t : o ) JS3 d tJJi,Jrt{laLi/

n-1i,lr glr -au Jt 
-..,st,t {t, d y 'tl-, !F cli''l ldr'lr 1r-ol J3

;5-- t o+,oJl .:,,r'rr;ll ;a ilrr-Jr .)lJ^t:Il 161 1 i'rz';lt ojo ,.tr ;.,,u\' Ju

F, zuu re'taV'o.F J*.,.r itl,' ( r - o ) $ V d * y * tjjyr1 $n";

p..-€.{ srtll C}J.JI C eli r., u<a.f .lr, gp{' 6}t ilW "uh
. .]Ul::ll ;rLr2ll $nt A-*s ef$t aJ)E)

Linear Model 
*.rrlr-Jl Cill (t)

: CuJr i..J*Jr i]lri! d1'j['1 g]r i'a' i 6st] 9r i*r '1'u 
&

)rr*r = lr * Pi'l ^t; l rr * diitrt

l.:........r
[,2,. ,c
1.2,.....,t
c-=t

t_

I t=

tzC1C1 C2

a
f2

t2t,

llilit g

i 5!l


