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AR e iR WU A Wgfera ot @us sifdeHRll & i

s aERE 2, R aiffe, feger's, Alewie e ddw fEr'

IR

geefl: aIed IS 31 wu A Hgford o1l @Wus (DNPBIB) AfMdHedT @I Wus &1 o= yonferl, foed v Sw=Rl &
IS DI r IR IIEIY S ] FaRIT & wU H gREINT fhar 71 2, af ugell uomell & Uxd [Fvs § TE Jomell & m,
US B & 3R T WUl & IS Wus H, TR Tl @ m, @S |fRferd 81 § | DNPBIB Afided T BT Id @RI,
WAH ®U A AR DI T8, Th 3RId wY I Hfold 3Yul WUs (PBIB) fMWPHeuT & |

TRt < Tee sffiebe 31, (i) WUsT ®1 Ugell 3R gERT TUTell Bl 3ewl B gY, U DRk, (< V) FhEA & b,
GUS] @ T Ueh PBIB AMDea ], A, SUART B fobedl 1 SISl oot wewf it ue & i el €, (i) Wost 1 ugell 3R o
TIUTTCAT T SFTaEl Rl §Y, Ul JATHR K, (< V) $P1sdl & b, WUST & 1T e 3IR PBIB SfiehedT for ksia‘muumi EaRSERIR]
2 O Uh R B WEAr ¥ U (i) R IR SRR WLt @ HOmell BT ST R g, URE ATHR B k, (< V) BT B b,
WUS b I T IR PBIB JIMhetl, Ub G & Ugel AedRil & MR &1 SUaRT &bl A, FeHfi e &1 oIkl 8 |

RO I AT DNPBIB AT & 70T 1 QT 75 A4 fAfeRIT IaT™ BT 8, S8l " Afidedr a1 A1 | Fediil
AT & A1 PBIB AMDHeT Bl © | U AheuT fAmid o= & foly Wig AWy oiR IR He AST1s 6T SUAN
far a2 | faftr &1 Sy SRl & Wiy <R W 2
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On Construction of Doubly Nested Partially Balanced Incomplete
Block Designs
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ABSTRACT

Background: A doubly nested partially balanced incomplete block (DNPBIB) design is defined as an arrangement of v treatments
each replicated r times in three systems of blocks if, each block of the first system contains m, blocks of second system and each
block of the second system contains m, blocks of the third system. Each stage of DNPBIB design, treated independently, is a PBIB design.
Methods: Three component designs viz., (i) ignoring the first and second system of blocks, a PBIB design with b, blocks each of
size k, (< v) units with, &, concurrences of any pair of treatments which are i" associates of each other, (ii) ignoring first and third
system of blocks, another PBIB design with b, blocks each of size k, (< v) units with A, concurrence of two treatments which are
i" associates of each other and (iii) ignoring the second and third system of blocks, a third PBIB design with b, block each of size k,
(< v) units with, A,. concurrences of two treatments within first associate of each other, are obtained.

Result: This study provides two new general methods of constructing DNPBIB designs, where the component designs are PBIB
designs with two or three associate classes. Group divisible and rectangular association schemes have been used for developing
such designs. Methods are illustrated with appropriate examples.

Key words: Efficiency, Group divisible association scheme, Partially balanced incomplete block design, Rectangular association scheme.
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PR BId Y AT URIETOITcHS AR 3 gRac-TeierdT
# HE@Qul IRTETH a7 § | WUSIIEHRYT Udh U1 ddheiid
2 g ST foaxdl Wos & HidR Wievcds shrsal
B THRIT U &) b forv fhar Sirar 8 drfe
JTETSR SFHRI & SYANT RS IuAR fagHarer
T 3fIh HICIAT A IITH AT ST b | T AR
IR I P FRIHTA BT S dTel] Wos AfAbT=T
T ATgfeed Yof @ (RCB) AMGT © | Ag0H
quf @Ue AfNEHUT HId G& AMADHeaT § Fifd
IR fIvHar & Ar—dr @vs fqwsar &1 A
T | STHaRI @ Blg 8T F81 8ldl & | Jafl, 59
el uieror 3§ SUERT @1 AT Fod g, Al Agfod
quf GUE IIABIAT & WU d¢ Bl ofld 7, 3R Fosl
P Wi UhoudT 91U &1 G9d 81 8 uTaT 2 | U
Rerfoal # srgul @vs Sifidheqmrsil &1 arvve wU 4
SYATT fHa1 ST |AehaT ® i S9d WU BIC &8I ¢ |
YUt YU AfAHeT3i HT 2100 H, A<H (1936) ERT &l
TS Aferd el Woe 3o T (BIB) Aad AR 2 |
I TR ety | & fog |gferd ool @vs
JAHSAT I 781 & | $9@ AR, Hel B fhedt
T U SY=R @ @ (v) 3R W HR (k) & fory
Agferd orgef @ve fidmer SuRerd &1, saa forg
Igd fde ufrepfa @ smavgddr 8 dadl 21 39
AT B R B B oIy 919 IR AR (1939) =
feaRg, w—ufaefy vd Sfud iffeeumsit @1 ts
ol R @1, o1 MR wu | wgferd o1yl Wve
ANfAFHATE (PBIBD) HET STl ® |

Nfed @vs AfAdHeaT 7 gvs BT 8l 8
ST @us @I a1 gonferdr el & R4 @vs &1 A
YOl Ugell Foell & “iaR -ifed erit & | -ifed Hgfera
YT @ue AfNmedT (WK, 1967) 3R Hfea nifdres
wY ¥ Fferd a1yl Wus e (BHe vd Rifawam,
1975) T WUE AfAdHeuT & QT Agaqul o g1 2 |

U Rerfar ST &1 bl ® 79 gR1efor ATt @
II—gUs WX H =TT BT TRIRT | SufRerd 8, 94
Rerfar # <rexY Mifsd @ve ifideu &1 SuanT fehar
ST & | Qe ST WU NGBS T G 3ifdseuT
RTHH GUSIHRT BT Ugell ToTTell DI GH UUITell &
fier AIfed far ST & iR @USIaRT &1 g’
Ul BT WUSIIHROT &F RIS TOTTell & HiaR Aifsd
fopar AT 81 39 1oyt BT SUART fohefl wiefor

102

B WReoes AR § SuRerd =rdm & O Gidl @
A BRA @ forg far wrar @1 fefaRed g
Rerrcs Rerfert g |
JETEX 1— HTTE SU— WIS & AR Pl A1 & 3R
TS SU—GUS I UHd et &r fafi=r aa- it
ERT TN § S9d) Al & forg faveryor foar
ST © | Th-NTRRMT & BRI fA=TaT &1 Ry &1 &
f1T, S U o4 TRIED BReb B wY F o o
HHAT B | gAY T Iu-—w@re & HIaR sl B
AT B P MITIHAT & Fhall & (e 3N,
2012) |
SSIERV 2— TS SfAifas weror #, fafr= dra
qretl 7T B SeTar T SR IRA & ol TieroeHES
AT DT ITT—3NT IIATERTN & AR Afad fHaT
ST BT B, 3T T—3Tel T ATATaRTN Pl TTIT—3TeAT S
@ IR AT T ST Fehell 2 AR AT AAT—3TAT
ST DI AT AN & ITTAR T Idd 1T
ST AT 2 | VAT wigronenes Rerferat 31 fge & forg
Y ST Gvs IAHeTRIT BT SYANT fhar 1T ©
(/T sTfe, 2003) STET fafderdren & 9 W 81d &,
far & N 9 (ST—U WUs) A TN (ST— TUS)
% WIR 3R TR B gl (@Us) & IR Nfed foban
ST B |

U (1967) 7 TIfST Hford YUl WS BT
RIEvT 3R Ffe A & | gt gd Jifa=a (1975)
q ifed dgfera el Wvs sridHeuall wf aRHTia
far IR 39 fdpeuqRt & falnr & e fRu|
o wd F{RaT (1983), © gAME (1986) 1 AT
Hdferd 31Ul WYus el & fHior & forg A=
GBI BT U e fabRra far | a=oll ud eramEr
(1993) 3R 18T gAE (1998) =1 ifed wferd ik
HIfRIeh WU A AT 30T WS A AHeTAT & 70T
D {O IR TN U by | T (1993) 7 < fb
ST @ve MHeaT & ead IR dHad ST—Eos
I BTT & sedd gRomg R AR o e
AT (1995) ¥ IERIHRUT BT AHHID BT SUANT BB
T AforT el Wus Afebeur 3R 2— Feari aif
Aifed Afera rgel @vs e UTa HR- 6 B
gferard < | fhfera senfe (1097) 7 gfaEfa e
DI b BT IUANT IR & FEARM 1S Aford
YU GUS MBI BT RO P Aifed ST
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faxaRa foar | Aaufa (2001) Td |FfF g (2001)

+ ifea Aqfera Yol @vs AfmedTs &l Ua fawgd

FHIET IR DI IR 7 AheaT131 ol Gl U1 & |

[dufe UG g4Te (2004) 3R UNTE (2019) 7 2— iR

3—\eanfl 9t Nifsa Hqfera ool @ve sifidmerail

& T & g8 AU W a3y iR ifsa dgfera

3rqut U iGN BT AT TS & | e fsa

Hfold YUl YUS BT AR W TS (1999) FIRT

WD BT T8 ol | /el IR (2012) ° qrBW AAIfed

Hferd S1qul WU e IR @ 3R <N ifed

3HifRreh U | Hgferd orgol Wus AWdmedT & i &

O T W QY|

IR eI H, QIR IS AR v 4 Aferd

Ut WU AffdmedT & fafor @ <1 fafdrt fawfia

@ T 2| g R o1 frfaRad srgamT # ww=man

T

Afeedl Ud wieonee IR

gR¥ATHT

ared ST 31T W § Hferd el oS aif¥idedr

DI QU &7 A oTTferd, R v SuaR! # | UAd Bl

r IR IE_IY ST &) FeRell & w4 # g1 fasar <

ol 7, i
1. 981 JOITel! & Y WUS H AR YUl & m, WUs
B 8 3R Y IuhTell & U @ue H ) Yoy
a%mzwgﬁ%*,

2.3 g9 WUl &) Ugell 3R /A WUl BT T
HRA 8, A1 T8 k 3Pl B ATHR & b, GUS| &I T
R wU A Aford rqul Wus Afeheu T g1l 2
o TR & foreh +ff S @ A, FEafa B @
S UH R B U9 FEArT B § |

3.9 STS (2012) o SJAR W] Pl Ugell AR TR
YUl T ST BRe §Y, T &l SUARI B A, SN
@ W1 YD bR Pl k, SHISAT ale] b, WIS B A1
T 3R w0 A Hfeld YUl WU i Aeheu T Tl
2 Sl U TR & Ud Earh € iR @uel o gt @ik

e e dgfera wve e dlea
fforRaa RfYed wme died ®R faaR faar S Ao &

= y+i+B+n, +y,  +
Yirgan™ MEUHBF g g gy -ooveeeeo (1)

STET Y, 19 (=1,2,...,v) STAR B 9 HRA §Y jd
(=1,2,....v) @v8 & AR j'7 ('=1,2,...,q) SI—GUS A
"9 ("=1.2,....5,,) SU— SU-WUS & IR HIRT u @
TS UR il bl SRATC €, p ATHRI | &, o, il
SUIR UHIG 8, B, jd WUS BT YHIT 8, 0 jd WIS B
R jd IU-WUS B Y9G 8, v, J4 TGUS & HIR
NET j7 ST—WUS & 2SR AT |7 T U— IT—Qve
B TG 8, g, IS TS B ST ¥ 3R FH B |
T 1Y 3R ReR o? fI=RoT & |1y AR faa=or a1
aTed R4 gY faaRd 2|

e Aifsa o wu 4 wgfera argof
Qug AMBedrl v WxIAT ggiadr

S AT H BA QI8N AI1ST 3ffRre WU 4 Adferd
Y @ue AMdHedrsi & FHir & forw we fafy
faefia &1 5 | a8 fafd Jg fovrsy w8 (GD asso-
ciation) JTSHT TR 3R 2 |

uH Wﬁ: A NI v=mn; m > 2, n=4, q—d3f
e faursy weed Aol R OgREId SuRR- S
TR vefRid g 2

1 m +1 2m+1 3m+1
2 m+2 2m+2 3m+2
m 2m 3m 4m

319, e favroa FEed AT & JMER WR Ud arasl
e =1l wu A Adfera gl @ve Sif¥dedr Bl
frmtor fr=falRaa ufsar &1 SwanT axa fean o
AhdT B |

IR 1— & & Ufh & I SUIR U TR & Ugel
\EART € 3R $AH 4(m—1) JMMBR & T SN FEAR
g9 & forg fopar Sirar 2

IO 2— I FIIoA I8 JHREd o= 2 & Is

ATIRY HOTTel! 1 QT $RA 8Y, U GO & Ugel
FeAR & WIdR &1 SUARI Bl A, TS & A1 b,
Guel, YD & k, 3PSl & 3MBR Bl I8 VS ARID
wY ¥ Afeld vl W AfHT Il ¢ |
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SUIR bacl AU gER Gl & ey f=r fapeh
SISl & QI8 & AT & |

TRUT 3— Ife IR SUAR, dH IS, (o, B, y, 8) TP
T B U FEARN &, A S TR [, 6, v, n,
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) HMET, ST 39+ ARk Y ygel |aganft 2|
TROT 4— HASH (@0 ), B,y). () and G.0) @I

U I e SN W ¥ wgferd orl @vs
AP U BT 2 |

II-BU—HUS B WU H o, 8 | TP BT MR &
2, - Tl SU-WUS| Bl fIed IR, YD Bl AR BRI
[(0,0),,u)1 Td [(y;n), (3,0)] H U~ F7 faaT 71T &,
R I2 STHR 3713 BT T FUR TS {[(at, 0), (B.y)][
(y.M), (8,0)]} H o SR AT ST YRR, 3= [Tt -
U8 {[(ouy), (BH(.0), G} T {[(cw), (3.0)] [(B.n),
AT

TROT 5— A v = 4m STARI & folU TR 1 F 4 &I
Tl BRd 8, v.=4am,r=12(m-1), b =12(m,), b= 24(m,),
b= 48(m.), k=8 k=4 k=2 A =12Mm-1), A =4 (M—1), A =
am—1), A_=6, A, =0, A =3 UTeIcll & T TSI B
IS R R g 9 T8 AT & R )

SGIW—WW%V:QWEﬁmm:s
3R n = 4 Y sy wead AIST W) aRwIid &,
SN

1 2 3
5 6 7
9 10 11 12

3 UGl BT UihAT & AR, B9 g [T e
AGHT & SR W QI8N AI1Sd 3MfRrh w9 I Agferd
AUl Tue IfAdmedT el 8 R sifidedm &
O, v 12, 124, B, - 36, B, 72, B, — 144, k —8, k, — 4,
K,~2,% ~24,%,~12,A, 8,1 6,1, — 0,3 T| SHeT

Pl oI 9 YR 2 |

{c. 5), @ 6)l,
{c. 9). @ 10)],
& 9), ®. 10)],
{c. 6). @ 5)],
{c. 10), @ 9l,
6, 10), @®. 9],
{c. 7), @, 5)],
{c. 11), @, 9l,
(6. 11), @ 9l,
{c. 8), (a, 5)],
I, 12), (a 9,
(6. 12), @ 9],
{c. 5), @, 7],
{c. 9). @, 11)],
6. 9), @ 1],
{c. 6). @ 8)],
Ia, 10), @ 12)],
(6. 10), @ 12)],
{c. 7), @ 8)],
{c. 11), @ 12)],
(6. 11), ®. 12)],
{a, 8), @ 7],
{c. 12), ( 11)],
{6. 12), ®. 11)],
{c. 5), (a, 8)],
{c. 9). (a, 12)],
(6. 9). @ 12)],
{c. 6). (a, 7],
{c. 10), (a 11)],
6. 10), @, 1)),
{c. 7), (a, 6)l,
{c. 11), (a, 10)],
(6. 11), @ 10)],
1@, 8) @ 6)l,
{Ia, 12), @3 10)],
(6. 12), Y 10)],

[, 7), (4 8)l}
[, 11), (4 12)]}
[ 11) (8 12)]}
[, 8), (4 7}
[, 12), (4 1)
[ 12), (8 1)
[ 8), (4 6]}
[, 12), (@ 10)]}
6. 12), (8 10)]}
[ 7), (3 6]}
[ 11) (3 10)]}
6. 11) (7 10)]}
[ 6). (4 8)l}
[, 10), (@ 12)]}
6. 10), (8 12)]}
[ 5), (4 7}
[, 9), (4 1)
6. 9). (8 1)
[, 5), (4 6]}
[, 9). (4 10)]}
(@, 9). (8 10)]}
[(a, 5), (3 6]}
[(a, 9). (3 10)]}
(s, 9), (7 10)]}
[, 6), € 7}
[, 10), € 1)1}
[, 10), (7 1)
[, 5), € 8)l}
[ 9). (3 12)]}
6. 9). (7 12)]}
I3, 5), @ 8)l}
[, 9). @ 12)]}
[ 9). G 12)]}
[(a, 5), @ 7}
[(4. 9). @ 1)
(e, 9). G 1)
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feg ugfa: a9 ART v = mn STER IATIATHR
et AT IR gRId fpy T 8 | e Ao &
AT M x N ERUT TR v =mnn >4 m=n+ 1) STAR DI
AT P TS |

frforRaa =Ror Qe Nifed ariflre wu & dgfera
3ot @us IfFHET <d |
1. 9% 4R Ri, Ri, i, = (1))m @I n MHR & TdH
IT—gvs & w9 | of |
2. A1 715 Ufh (Ri) SURRI BT ST IR 9 SURI
BT SYANT HRD N AMHR B SU—ST WGUs ford 3R 3T
C1(), C2().....Cn() TH T |
3. 39 n SU-SY @S |}

[Ri. C,(1 [Cyyy Cyl)
Ri. C,(1 [Cyy, Cyi)

YhR P FRer b Ri & AR Hgford g @S
BT (' = n, b, K = 3, 1) R fFIR RS b’ WS <l B
4. (f¥Td 4R Ri R IAP 4n MHR B kb’ = 3b’
Wug JfRferd €, & folt k! = 3 IR JTaRURTHIRT ¥ of |

g ufshar 9 m 9RpAl & foTU AR wgerd
STl & IR W, v=mn,v=4,r=4nr, m=n+1, n=
V', b,=3mb’, b,=6mb’, b,= 12mb’, k.= 4n, k,= 2n, k,= n,
A= 3(nA-b'), A= mr', A, =121, A, =3b" + nA/, A= 1’
(3n-1), A,,= 4r, 1,,=3b’, 1,,= 3(n-1)r', A33= 0 ¥l &
|y | Aifed stre wu ¥ Hdferd el @vs
NABAT T B fory e o1 STl 2 |
IETEV— HF Y & v= 20 STARI & foTT m= 4

R n= 5, JAITAR FAead I ) uRYfa &,
37y,

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

319 U 2 B fhAT B TR, BHV =20, n = 4, r= 48, M=
5N=4Db=60,b=120 =240 k=16 k=8 k=4 % =367 =
45, A =36 A, =20, A, =33 A =20, A =121 =36 ) =0 SICK]
P 1Y IFMIATHR TR AT & IR TR el iSd
371 U | Aferd 10T WU SfideuT et B |

{[(1, 6, 1, 16), (2, 3 4 5)],
{[(1, 6, 1, 16), (2, 3, 4 5)],
{[(1, 6, 1, 16), (2, 3, 4, 5)],
{[(1, 6, 1, 16), (7, 8 9, 10)],
{[(1, 6, 1, 16), (7, 8, 9 10)],
{[(1, 6, 1, 16), (7, 8, 9, 10)],
{[(1, 6, 1, 16), (12, 13, 14, 15)],
{[(1, 6, 1, 16), (12, 13, 14, 15)],
{[(1, 6, 1, 16), (12, 13 14 15)],
{[(1, 6, 1, 16), (17, 18, 19, 20)],
{[(1, 6, 1, 16), (17, 18, 19, 20)],
{[(1, 6, 1, 16), (17, 18, 19, 20)],
{[(2, 7, 12, 17), (1, 6, 1, 16)],
{[(2, 7, 12, 17), (1, 6, 1, 16)],
{[(2, 7, 12, 17), (1, 6, 1, 16)],
{[(2, 7, 12, 17), (3, 8, 13, 18)],
{[(2, 7, 12, 17), (3, 8, 13, 18)],
{[(2, 7, 12, 17), (3, 8, 13, 18)],
{[(2, 7, 12, 17), (4, 9, 14 19)],
{[(2, 7, 12, 17), (4, 9, 14, 19)],
{[(2, 7, 12, 17), (4, 9, 14, 19)],
{[(2, 7, 12, 17), (5, 10, 15, 20)],
{[(2, 7, 12, 17), (5, 10, 15, 20)],
{[(2, 7, 12, 17), (5, 10, 15, 20)],
{[(3, 8, 13, 18), (1, 2, 4, 5)],

[(7, 8, 9, 10), (12, 13, 14, 15)]}
[(7, 8, 9, 10), (17, 18, 19, 20)I}
[(12, 13, 14, 15), (17, 18, 19, 20)I}
[(12, 13, 14, 15), (17, 18, 19, 20)I}
[(2, 3, 4 5), (12, 13, 14, 15)]}
[(2, 3, 4 5), (17, 18, 19, 20)I}
[(2, 3, 4, 5), (17, 18, 19, 20)I}
[(7, 8, 9, 10), (17, 18, 19, 20)I}
[(2, 3, 4 5), (7, 8, 9, 10)1}
[(2, 3, 4 5), (7, 8, 9, 10)1}
[(2, 3, 4, 5), (12, 13, 14, 15)]}
[(7, 8, 9, 10), (12, 13, 14, 15)]}
[(3, 8, 13, 18), (4, 9, 14,  19)]}
[(3, 8, 13, 18), (5, 10, 15,  20)I}
[(4, 9, 14 19), (5, 10, 15,  20)I}
[(4, 9, 14, 19), (5, 10, 15,  20)I}
[(1, 6, 1, 16), (4, 9, 14,  19)]}
[(1, 6, 1, 16), (5, 10, 15,  20)I}
[(1, 6, 1, 16), (5, 10, 15,  20)I}
[(3, 8, 13, 18), (5, 10, 15,  20)I}
[(3, 8, 13, 18), (1, 6, 1, 16)]}
[(3, 8, 13, 18), (1, 6, 1, 16)]}
[(4, 9, 14, 19), (1, 6, 1, 16)]}
[(4, 9, 14, 19), (3, 8, 13, 18)I}
[(6, 7, 9, 10), (11, 12, 14, 15)]}
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Table Continue...

{[(3, 8, 13, 18), 1, 2, 4 5)], [(6, 7, 9, 10), (16, 17, 19, 20)1}
{[(3, 8, 13, 18), 1, 2, 4 5)], [(11, 12, 14, 15), (16, 17, 19, 20)1}
{[(3, 8, 13, 18), (6, 7, 9, 10)], [(11, 12, 14, 15), (16, 17, 19, 20)1}
{[(3, 8, 13, 18), (6, 7, 9 10)], [, 2, 4, 5), (11, 12, 14, 15)]}
{[(3, 8, 13, 18), (6, 7, 9, 10)], [, 2, 4, 5), (16, 17, 19, 20)1}
{[(3, 8, 13, 18), (11, 12, 14, 15)], [, 2, 4, 5), (16, 17, 19, 20)1}
{[(3, 8, 13, 18), (11, 12, 14, 15)], [(6, 7, 9, 10), (16, 17, 19, 20)1}
{[(3, 8, 13, 18), (11, 12, 14, 15)], [, 2, 4, 5), (6, 7, 9, 10)1}
{[(3, 8, 13, 18), (16, 17, 19, 20)], [, 2, 4, 5), (6, 7, 9, 10)1}
{[(3, 8, 13, 18), (16, 17, 19, 20)], [, 2, 4, 5), (11, 12, 14- 15)]}
{[(3, 8, 13, 18), (16, 17, 19, 20)], [(6, 7, 9, 10), (11, 12, 14, 15)]}
{[(4, 9, 14, 19), 1, 2, 3, 5)], [(6, 7, 8, 10), (11, 12, 13, 15)]}
{[(4, 9, 14, 19), 1, 2 3, 5)], [(6, 7, 8, 10), (16, 17, 18, 20)1}
{[(4, 9, 14, 19), 1, 2 3, 5)], [(11, 12, 13, 15), (16, 17, 18, 20)1}
{[(4, 9, 14, 19), (6, 7 8, 10)], [(11, 12, 13, 15), (16, 17, 18, 20)1}
{[(4, 9, 14, 19), (6, 7, 8, 10)], [, 2, 3, 5), (11, 12, 13, 15)]}
{[(4, 9, 14, 19), (6, 7, 8, 10)], [, 2, 3, 5), (16, 17, 18, 20)1}
{[(4, 9, 14, 19), (11, 12, 13, 15)], [, 2, 3, 5), (16, 17, 18, 20)1}
{[(4, 9, 14, 19), (11, 12, 13, 15)], [(6, 7, 8, 10), (16, 17, 18, 20)1}
{[(4, 9, 14, 19), (11, 12, 13, 15)], [, 2, 3, 5), (6, 7, 8, 10)1}
{[(4, 9, 14, 19), (16, 17, 18, 20)], [, 2, 3, 5), (6, 7, 8, 10)1}
{[(4, 9, 14, 19), (16, 17, 18, 20)], [, 2, 3, 5), (11, 12, 13, 15)]}
{[(4, 9, 14, 19), (16, 17, 18, 20)], [(6, 7, 8, 10), (11, 12, 13, 15)]}
{[(5, 10, 15, 20), 1, 2, 3, 4)], [(6, 7, 8, 9), (11, 12, 13, 14)]}
{[(5, 10, 15, 20), 1, 2, 3, 4)], [(6, 7, 8, 9), (16, 17, 18, 19)]}
{[(5, 10, 15, 20), 1, 2, 3, 4)], [(11, 12, 13, 14), (16, 17, 18, 19)]}
{[(5, 10, 15, 20), (6, 7, 8, 9)], [(11, 12, 13, 14), (16, 17, 18, 19)]}
{[(5, 10, 15, 20), (6, 7, 8, 9)], [, 2, 3, 4), (11, 12, 13, 14)]}
{[(5, 10, 15, 20), (6, 7, 8, 9)], [, 2, 3, 4), (16, 17, 18, 19)]}
{[(5, 10, 15, 20), (11, 12, 13, 14)], [, 2, 3, 4), (16, 17, 18, 19)]}
{[(5, 10, 15, 20), (11, 12, 13, 14)], [(6, 7, 8 9), (16, 17, 18, 19)]}
{[(5, 10, 15, 20), (11, 12, 13, 14)], [, 2, 3, 4), (6, 7, 8, 9N}
{[(5, 10, 15, 20), (16, 17, 18, 19)], [, 2, 3, 4), (6, 7, 8, 9N}
{[(5, 10, 15, 20), (16, 17, 18, 19)], [, 2, 3, 4), (11, 12, 13, 14)]}
{[(5, 10, 15, 20), (16, 17, 18, 19)], [(6, 7, 8, 9), (11, 12, 13, 14)]}
ufR=r=f e
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