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n ~ i£0)~~ t 9 Q. {.V:~ n 0) 5 T /'JJl3$ (Latin square) t Ii, -lf-1 ~ 
n X n O)i£nm~ (JJ1i11i) t: nft~O)>(* (y::,,,;j{;l,,) ~Afl,, c:'.'O)tfitO)JIJ, 
MO)fi~t9~tO)y::,,,;j{~~~15~1fflf~ffim9Q~5~~-L,k 

tO)-C~Q. 59"/'JJl3$t=:~1t,tli~4t~~~iJ!t~6fl,t$ I'),>(~ [2, 3] 

t: ~ L, "' · 
{.V:~ n O)}JiJJl3$ (Magic square) t Ii, -lf-1 -7:' n x n O)JJl3$t=: l, 2, • • •, n 2 

O)~*(y::,,,;3{~)~Afl,,~O)fiO)ffl, WO)ffl,M~aO)fflt-~O)fflt 

t~Q ~ 5 t:WcaGt.::tO)-C~Q. -t"fl,t:xtGt, {.V:~n 0) Modular magic 

square Ii, c:'.'O)fiO)l□ , JUO)l□ , xt~*JO)l□ t, n2 ~¥!t L,t o ti'i-Fi:1H:t~ 

Q ~ 5 t=~-9 Q. ¥! n2 -Caff$:9 Q 0)"0' 1//' ;j{Jvli, 0, 1, ... 'n2 - 1 t 
9-Q. Modular magic square ti.JJ!i$t:lit~Gt~1t, L,, •JJli1!iliModular 

magic square t: Ii t~ G t~ It'. 
{.V:~ n2 O)~~s.tM (Sudoku solution) t Ii, -lf-1 -7:' n2 x n2 O)JJ!i$t: 

1,2,··•,n2 O)~* (y::,,,;j{;v) ~Afl,, t'.'O)tfitO)JIJ, MO)fit:t9~t0) 
y::,,';:j{Jl,,iJi~ i 5 c:'.' l@JT~ffimL, (9t~:bi::>, {.V:~n2 0)77::,,'JJl3$-C~ 

I')), -lf-1 -7:' n x n 0) n2 {!mO)tJ\JJl3$ (:lo 'Y ~) t:~tO)y::,,';:j{Jl,,iJi~ 1 

5 t:' 1 @Jf~ffi;E].9-Q ~ 5 t:WcaGt.::tO)-C~Q. n = 3 O):f:Ji'rti, ~m' 
O)~~s_t,1\-7:'JvO)M (%!¾~) -c ~ Q. {.v:~ n 2 O)~~s.tMt: as1t, t, '81 t;f-jt: 

~QnfflO)~O",J~O)-it~b~dt~a,'81~W~~QnfflO)~O'Y~ 

0)-it~ stack t ~✓~~- ~~s.tMt: ~lt"-C t ~ < O)~~iJit~ 6 fl,t as l'J, )t 

~ [1, 4, 5] ~iJ!~ Q. 
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{ft~ n 2 (J) Modular magic sudoku solution t Ii, {ft~ n 2 (!)~3.iffH:::, 
~- (J) 'f P o/ -7 :t {ftM& n (J) Modular magic square t:::: tci: Q t \,' 'J 5k{tf: ~ {1 

It :1JO ?l f.:: 'b (J) --C- .t:> Q . PJJi Ii, Modular magic sudoku t 115¥ ✓~~, Modular 

magic sudoku --C- Ii, n i/>, 3 PJ J: (J) %-~ t:::: ~,& G :tL Q . Y ::,; ,f Jv (J) ~ S ti, 
Z 2 = {0 1 •,, n2 - 1} = {0 ±1 , , , ±(n2 - 1)/2} t tci: Q n , , , , , , . 

~~-(J)y::,;~~~ ■MGk15.:tik~~-t~Q.=(J)t~,=(J) 

=--:) (J) ~1iM ti* Ji i¥J t:::: l8l ]j --c- .t:i IJ , l8l ]j llifLi@: t:::: Ji t- Q t 1,,, -5 . ~~El!F!f --c­
li, band (if.:: Ii stack) ~ J-.tLff ;z f.:: 15. :t i t.::M&~ERM t tci: IJ , :t t (J)M&_ 
~ERM t 18] ]j lli}Li@: t:::: Ji 9 Q , G i::P G , Modular magic sudoku (J) Y ::,; if-' Jv ~ 
■M G f.:: 15 • i/>,, Modular magic sudoku t:::: tci: Q t Ii~,& G tci: \,'. ~ 'b i f.:: 

Modular magic sudoku t:::: tci: Q J:: 'J tci: Y ::,; if-' Jv (J) ■M ~ , Modular magic 

relabeling t 115¥ ✓~~. 

Lorch and Weld [6] Ii, Modular magic relabeling (J)ffl~~~A G, {ft 
M&_iJ{1&1J\(J) 32 = 9 (J)~-@j-(J) Modular magic sudoku --C-li= "J (J)lli}Li@:iJt(¥ 
:(£9 Q = t ~ S,}j G iJ~t:::: G t.:: iJ{, --~~1¥]tci:15.(J)-1.) -:JiJ{m!Jj.t:::: < 1,,,_ 

-t= --C-, *f~--C-li, {ft~iJ{1&1J\(J) n 2 = 9 (J)tJ-g-t::::t:,1,,,-c, J!~ak]tci:y::,; 
if-'Jv(J).xfEt~5E&b-C, 1t-C(J) Modular magic relabeling Ji ~~Ll$G, {ft 
~ n = 3 (J) Modular magic square iJ{ = :tL G (J) Modular magic relabeling 

Ji t:::: J:: -? -C ~- (J) J:: 'J tci: Modular magic square t:::: ~ Q (J) iJ~ ~ J! {;$: 1¥] t:::: ~ 
9. -t G -C, lli}Li@: iJ\W tci: Q = "J (J) Modular magic sudoku S1 , S2 t:::: "J \,' -C, 

Modular magic relabeling Ji (J)~~-WU~ G-C, 1~ G :tLt.::15. Ji(S1), Ji(S2) 
iJ{ ~- (J) J:: 'J tci: Modular magic sudoku t:::: tci: Q iJ~ ~ !ml-"- Q , 

2. fl[~ 3 (]) Modular magic square (J)M'3,ax;,t 
n ~ 3 PJJ:(J)%-~t 9 Q. {ft~ n (J) Modular magic square M (J)~y::,; 

if-' Jv ~ ~ n (J) {ill t:::: ■ ~ M :z f.:: 15 • ~ , M t:::: 00 Jt 9 Q Remainder square t 
115¥ ✓~~' 

PJ~ti, n = 3 t 9 Q, Z9 = {0, 1, .. ·, 8} = {0, ±1, .. ·, ±4}, V = 
{0,3,6} = {0,±3}, U = Zg - V = {1,2,4,5, 7,8} = {±1,±2,±4} t 
9Q. 

)E'.I:I 2.1 (/6}), {ftM& n = 3 (J)JJ-@i-, Modular magic square t:::: OOJlt- Q 

Remainder square ii, 7 7'- ::,;15.--c,tci: tt:tL/;ftci: G tci:1,,,. 

)E'.f:I 2.2 (/6}), {ft~ 3 (J) Modular magic square t:::: ;t:,1,,,-c, V = {0, 3, 6} 
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JJ~O)x-J"J'§ JJx:11 Ii, main xtJ'§ JJx::fr (tcJ: iP G t;T O)x-J"J'§t,) t off xtJ'§ 
J¾:'1 (t; J: iP G :tcT O)x-J"J'§*i) O)=ffin26 Q iJr, *f~'c' Ii, JJ~O) off xtJ'§ 
JJx::frt::: V = {0,3,6} O)jciJry/';-J{Jvt l.,""C@aili~:rt-Q:::. t t9-Q. 

J: 0) n:t-1 iJ~ G , {ft~ 9 0) Modular magic sudoku 0) 7'' 0 'Y 7 t::: ~ t:: -Q 
Modular magic square 0) offxtJ'§J¾:frO)y/';f>'Jvli, V = {0,3,6} O)jc~ 
7:J~ A, B, C 0) J: -5 t::: -lf-1 7 lJ 'Y 7 t:::slfzA'.. t:: 'tJ 0) '1: 26 I) , 5 ::;- /'JJ~ L1 0) 

J: 'J t::: Modular magic sudoku t::: Bit -QfflO)~,®'. (band), ~O)~,®'. (stack) 
t::: -·:::rf-:>f¥:(£9 -Q. 

IVI = l{0, 3, 6}1 = 3 J: I)' {ft~ 3 0) Modular magic square 0) off-xtJ'§ 
JJx::frO)Y/'tf;vO)@ai!ili, 3! = 65fil1Jf¥:(£9-Q. -i-:rtli, t;J:iJ~G 0,3,6 
~ -lf-1 7 1) ,y 7 t:::slfz A'.. t:: JJ~ A, B, C t, 0, 6, 3 ~ -lf-1 7 1) ,y 7 t:::slfz A'.. t:: 
7:J~ D, E, F '1:26-Q. 

3. fl[~ 3 (]) Modular magic square (J)~¥M'3JJx?f 
i'JZt:::, {ft~ 3 0) Modular magic square O)?FxtJ'§J¾:fr0)~1Jl&~~A'..Q. 
off xtJ'§ JJx::frt::: 1/ /' ;i{Jv d1, d2, d3 E V ~ @ai!i l.,, 12 Jv (1, 1) t::: 1/ /' ;i{Jv 

x EU ~"ffaili9 -Qt, Modular magic square O)n:~iJ~ G, ~ I) 0) 5 fijii]0)12 
Jv0)1//')t-'Jvli-Jlt:::n:* Q. 

-i- :::. '1: , * fi'/li '1: Ii , off xt ft§ JJx: :fr 0) slfz A'.. 7J iJ; 7J ~ A '1: 26 I) , iJ ~ -:> , 12 J v 

(1, 1) t::: 1/ /' ;j{Jv x iJ{@ai!i ~ :rt Q /J~~, Ax t £RBD9 Q. 
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4. ~'3,ax;,}cffi-7'' □ •:; ?~~O) Modular magic sudoku 

{ft~ 9 (J) Modular magic sudoku t::::. ;B \,' --C, ~ 7•'0 "J -7 (J) off xtft§ pjZ71 

(J)-MiA-1Jil• L1 1:ibQ t{}jJE'.9Q. ~ Gt::, ffi~:lo "J -7 (:z'i::J::ftw(J)fo "J 

-7) ~ A1 t:: ~JE'.9 Q. 

ffl=fo"J-!7,ffl37"o'YY,ffl~fo"J-!7,ffltfo"J-!7~;B~Q~ 
Jv(l,1) (!)1//'iJ{Jv~, .:t:h-t':h, x,y,z,w t;B<. -=:_(J)t~, {ftM&9(J) 

Modular magic sudoku S /i l'" ~ t:: t.t Q . 

1 8 0 X -x-6 6 y -y-3 3 

2 3 4 0 6 

6 7 5 3 0 

z 6 3 0 

-z-3 0 6 3 

3 0 6 

w 3 0 6 
-w 6 3 0 

0 6 3 

8(J)ffi~f-jt::tl:§9QC:, {l,8,x,-x-6,y,-y-3} = U tt.tQ&f~flJ{ib 

Q. -x-6 =f. 1, 8 J: IJ x+6 =f. -1, -8 = 8, 10 tiiP G x =f. 8-6, 10-6 = 2, 4 

tt.tQ. ~ Gt::, x =/-1,8 tiiJ~G x E {5, 7} ~1~Q. iAJ~t= G--C, y E {2,4}, 

z E {7,8}, w E {4,5} ~1~Q. 
x, y, z, w iJr~ 2 im IJ t.t(J)--C, s (J){~Mti 24 = 16 im IJ. -=:. (J) 16 im IJ ~--c 

(J)*lii>ti±t::-'.) \,' --C Modular magic sudoku (f)JE'.~~ffit-: 9-/J~-:f- ::c. "J -7 9 Q 

t, (x,y,z,w) = (7,4,7,4), (7,4,8,5), (7,4,8,4), (7,4,7,5), (5,2,7,4), 
(5,4,7,4), (7,2,7,4) (J)7ifillJ tt.tQ. -=:.:nti, 7'"~(!)81 ,82 ,···,S7--Cib 
IJ, 7''0 "J -7 t::ffl\,' G :h,Q{ftM& 3 (J) Modular magic square Ii, A1, A2, As, 

B7, Bs, B5, C4, C5, C2 (J) 9 im IJ --Cib Q. 
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[ A1 
B7 

C4 l [ A1 
B7 c, l [ A1 

B7 
C4] 82 = Bs C5 A2 ,83 = Bs C5 A2 ,84 = B1 C4 A1 ' 

C5 A2 Bs C4 A1 B1 C5 A2 Bs 

[ A1 
B5 c, l [ A1 

B5 c, l [ A1 
B7 

c, l 85 = B7 C2 As ,86 = B7 C2 A1 ,81 = B7 C4 As . 

C4 As B5 C4 As B1 C4 A1 B5 

Modular magic sudoku 82,83,···,87 lil'/:u]j:fJLJ![/:::}i:L.,, 81 tli:fJLJ![ 

iiJF.t Q. :g. :loo/ '7 (J) off xtftrrnX::fr(J).\l:fzA-::JJ-?~-7''0 o/ '7 ~~~ -C :t, 
F/:u~'""0~Q. 

>'Ell 4.1 (/6/), {ll.Wf. 9 (J) Modular magic sudoku '""0/ii::> J:: :> t''=-::)<l):fJL 

)![ ii1¥-tE T Q . -=. tL G (J) :fJLJ![ (J) A. - 7- iT> -1 /' 1' t l.., -C, Modular magic 

sudoku 81, 82 ~ JfX Q .:. t ii'""0 ~ Q . 

5. {ft~ 3 (J) Modular magic square ,::tHf <Q1F~~JJx~(J) swap 

{ll.M&3 (J) Modular magic square A1,A2,As (J)~~~~~Q. offx"tft§JJ¼ 
jj-(J) 1/ Y ;j{Jldil'i:u t.::,-c_. ~ Q. ?Fx"tft§ JJ¼:frli, A1 , A2 '""0/i l'i:u t.::,fit::: t:> it -3 1/ 

Y ;j{JviiAtLffib--::i -C t:> IJ, A1, As '""0/il'i:u ]jf!JI::: t:> it Q 1/ Y ;j{;J.,,iJtAtLff 
ib--::i-C\.,\,3_ 

[
1 s ol [2 7 ol [s 1 ol A1 = 2 3 4 , A2 = 1 3 5 , As = 4 3 2 . 

6 7 5 6 8 4 6 5 7 

{ll.Wf. 3 (J) Modular magic square M t:: t:> \., \-C, off xtft§ Jt\Gjj-<l) 1/ Y ;f Jv 
li.:t(J) ii '""0, :g.;jj (i t~li:~U) '""0;,;lFxtft§JJ¼:fr 2 {~(]) 1/ Y;j{Jv~~W!'t-3:ft 
{11=:~, row (tt~licolumn) outer swap t!Jl¥-tf, r (tt~lic) t~a2't-3. 

T-3 t, r(A1) = As, c(A1) = A2, r(B1) = B5, c(B1) = Bs, r(C4) = C2, 

c(C4) = C5 t t.t Q . .:. (J)-=. t 7'J~ G, 8 2, 83, · · ·, 81 Iii'~/:: t~ Q. 

82 = [c(i7) c(:;4) c(°:1)],83 = [c(i1) c(:;4) c(°:1)], 
c(C4) c(A1) c(B1) C4 A1 B1 
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6. Modular magic relabeling 

{:V:~ 9 (J) Modular magic sudoku t: ;Bit {S Modular magic relabeling f 

Ii, Zg = vuu iP G Zg A.(J)~ljil},f--C~ IJ l V( * t;: Ii U) t:tumH1 L f_) .:t(J) 

$--C~llil½t--c~ {S. V t:tU~.& L, t:=~~ flv Ii IVI! = 3! = 6 JN IJ ~ {S. U (J) 

--:::>(J)jc X E U (J)~ f(x) ~~&1Jtl,l;f~ IJ (J) U (J)jc(J)~ f(y), X =/= y E U 

li-;@J:AE'.;l::{S(J)--C, U t:tU~JL,t;:1J~flu ii IUI = 6JNIJ ~{S. J:-:J--C, 

Modular magic relabeling f ii 6 x 6 = 36 JN IJ ~ {S. 
-=.-=. --c, f (J)5f ~ii:;$:* Z9 (J)n;--C~ {S iJt, 1Jli!l[iJt5f~(J)~ftii:g.--1:uvt: 

Ea~ti{S~~~~~.:tti~ti3{St~~Q. 
tJ::i~~~~ Jot 9 {S. V = {0, 3, 6} t:tU~.& Gt::~i'i-t:, Ii (0 sis 5) ii 

fi(A) = A, Ji (6 :Si :S 11) Ii fi(A) = B, Ji (12 :Si :S 17) ii fi(A) = C, 

Ji (18 :S i :S 23) ii fi(A) = D, Ji (24 :S i :S 29) ii fi(A) = E, Ji (30 :S 
i :S 35) ii fi(A) = F t-t{S . 

.:t (J) J::: C' u t= ffiU~.& L, tdii'i- t=' ~ Q -"'.) (J) n X E u (J)~ f (x) ~ ~&1) tt, 

ii'~ IJ ii-;@J:AE'.t {S (J)--C, f5(4) = 1, fi2(7) = 1, fis(l) = 1, h4(7) = 1, 
ho(7) = 1 t-t{S. o s j s 5 t:-:::>\t,--c, !6J+1(A1) = c(f5J(A1)), 
f6J+2(A1) = r(f5J(A1)), f5J+3(A1) = c(f5J+2(A1)), !6J+4(A1) = r(f5J+3(A1)), 
f6J+5(A1) = c(f5J+4(A1)) t 9 {S. 

-=. tl,--C Modular magic relabeling Ji (0 :S i :S 35) ii 9 ""'- --C AE i -:J f;:. 

5l~iJt A1 (J) t ~, Ii (0 s i s 35) (J)~~JLl~-t {St, t'?Zt: t~ {S. 

fo(A1) = A1, fi(A1) = A2 = c(A1), h(A1) =As= r(A1), 
h(A1) = A4 = c(As), f4(A1) = A5 = r(A4), f5(A1) = A1 = c(A5), 

f5(A1) = B1, h(A1) = Bs = c(B1 ), fs(A1) = B5 = r(B1 ), 
fg(A1) = B1 = c(B5), f10(A1) = B2 = r(B1), f11(A1) = B4 = c(B2), 
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fi2(A1) = C4, f13(A1) = C5 = c(C4), f14(A1) = C2 = r(C4), 
fi5(A1) = C7 = c(C2), f15(A1) =Cs= r(C1), fi1(A1) = C1 = c(Cs), 

fis(A1) = D1, f19(A1) = D5 = c(D1), ho(A1) = Ds = r(D1), 
h1(A1) = D1 = c(Ds), h2(A1) = D2 = r(D1), h3(A1) = D4 = c(D2), 

h4(A1) = E4, h5(A1) = E5 = c(E4), f25(A1) = E2 = r(E4), 
h1(A1) = E1 = c(E2), hs(A1) =Es= r(E1 ), f29(A1) = E1 = c(Es), 

ho(A1) = F1, h1(A1) = F2 = c(F1), h2(A1) = F5 = r(F1), 

l33(A1) = F4 = c(F5), l34(A1) = Fs = r(F4), l35(A1) = Fi = c(Fs)-

t t~, A1,A2,As, B1,Bs,B5, C4,C5,C2 ~5[~2:::9.:5 fio OJ{!Hii'JU:::. 
t~ Q. 

f10(A1) = B2, f10(A2) = B1 = r(B2), f10(As) = B4 = c(B2), 
f10(B1) = Cs, f10(Bs) = C1 = r(Cs), f10(B5) = C1 = c(Cs), 
f10(C4) = A5, f10(C5) = A4 = r(A5), f10(C2) = A1 = c(A5). 

-15, A1,A2,As, B1,Bs,B5, C4,C5,C2 ~5[~C:9.:5 fi5 O)~/ii'JZt:::.t~ 
.:5. :: :: --c, 15~0J1//';J{JvOJ@a@'.~ offX'f:fifrnt?t~l[lllJt:::. G--cxtffH:::.~9 
@[~~ t t 9 .:5. 

fi5(A1) = C1, fi5(A2) =Cs= r(C1 ), f15(As) = C5 = t(C1 ), 
fi5(B1) = A4, fi5(Bs) = A5 = r(A4), f15(B5) = A2 = t(A4), 
fi5(C4) = B1, fi5(C5) = B2 = r(B1), fi5(C2) = Bs = t(B1). 

!fm~ii~t~ .:5 = ".J 0) Molular magic sudoku S1, S2 ~ Modular magic 

relabeling !10, fi5 '1:~9 t i'JZt::'.. t~ .:5. 

C' 
B7 C,) [ B2 Cs A, l [t(B,) t(C4) t(A1)] 

!10(81) = ho B1 C4 A1 = Cs A5 B2 = t(C4) t(A1) t(B1) , 

C4 A1 B7 A5 B2 Cs t(A1) t(B1) t(C4) 

cl B7 c,) [c, A4 B1 l [r(t(C,)) r(t(A1)) r(t(B1))] 

fi5(S1) = fi5 B7 C4 A1 = A4 B1 C7 = r(t(A1)) r(t(B1)) r(t(C4)) , 
C4 A1 B7 B1 C1 A4 r(t(B1)) r(t(C4)) r(t(A1)) 
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( A1 B, C4) ( A1 B7 C4) 
!10(82) = fio Bs C5 A2 = fio c(B7) c(C4) c(A1) 

C5 A2 Bs c( C4) c(A1) c(B7) 

[ B2 Cs ~ l [ B, 
Cs ~ l [ t(B,) 

t(C4) t(A1) l 
= C7 A4 B1 = r(Cs) r(A5) r(B2) = r(t(C4)) r(t(A1)) r(t(B7)) , 

A4 B1 C7 r(A5) r(B2) r(Cs) r(t(A1)) r(t(B7)) r(t(C4)) 

[
r(Cs) r(A5) r(B2)] [r(t(C4)) r(t(A1)) r(t(B7))] 

= A5 B2 Cs = t(A1) t(B7) t(C4) . 
B2 Cs A5 t(B7) t(C4) t(A1) 

A4, A5, B1, B2, C7, Cs Ii Modular magic square 'c'~ Q iJ~ G, :151ll![ !10(81), 
fi5(81), !10(82), fi5(82) :tit~ Modular magic sudoku t:::. t,t. Q.::. t iJ{ 
:b iJ~ Q. it~, 7'' 0 o/ 7 t t,t. Q Modular magic square 0) :m t .\l:ft rJ iJ~ G, 

!10(81), fi5(81) Ii 81 t lq] t,llift~t:::.Ji: G, !10(82), f15(82) Ii 82 t lq] t,llift 
~t::}i:9 Q.::. t iJ{:biJ~ Q. 

~ G t::, 5[~iJr 81 0) t ~ t::li, Modular magic relabering fio Ii, :loo/ 
7 ,::::' t t:::.tc t:::. --:) T-:J i" G L, -C, ~ ':iP o/ 7 OJ 1/ ::,,- ;f-' J],,,O) ifficlil ~ off xtft§ 
RX 7t ~ .f!li t:::. L, -C X'l"~ t:: ~ L, t~ '.¥~ 'c' ~ Q .::. t iJ{ :b iJ~ Q. Modular magic 

relabering fi5 Ii, 7''p o/ 7 ,::::' t t:::.t; t:::. --:J T-:J i" G G-C, ~ 7''p o/ 7 0) 1/ 

::,,-;fJJ,,,O)ifficili~ off xfft§p_\(;Jt~.f!lit:: l,-Cxt~t=-~ L,, row outer swap r ~ 
1n!i L, t~'.¥~c-~ Q.::. t iJ{:b iJ~ Q. 

5[ ~iJ! 82 0) t ~ t:::.t.± § 9 Q t, Modular magic relabering !10, fi5 1i, 
"t" 0) JE tb 15 J: IJ , 'b t 0) 7" 0 o/ 7 C' 0) clumn outer swap c t:::. ~ t~ Q iii~ 
iJ{, ~O) 7''p o/ 7 c-0) row outer swap r t::~{~9 Q.::. t iJ{:biJ~ Q. 
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