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Abstract

We give the numbers of nonisomorphic 2 — (7, 3, A) block designs for
A =6,7,8,9. We discuss the method of generation and present statistics
concerning automorphism groups and multiple blocks. The 418 2—(7,3, 6)
block designs together with the order of their automorphism groups are
listed.
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1. Introduction

A 2—(v,k,)) design is a pair D = (V, B) where V is a v-set of elements and B is
a set of k-subsets of V called blocks such that every 2-subset of V' is contained
in exactly A blocks. The number of blocks 4 in B is then determined by:
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We generated the sets of all nonisomorphic 2 — (7,3, A) designs for A =
5,6,7,8,9. Two designs (Vi,B1), (Va,B2) are called isomorphic if there is a
bijection ¢ : V; — V5 such that for every block B € B; holds ¢(B) € B,.

In the second section we refer to the method used to produce the designs
and in the third section we present statistics concerning these sets of designs.

The generation was done on an IBM 3081D and the program was written
in VSPascal 2.0. For the analysis we used an 80386/25 computer with Turbo
Pascal 6.0.

2. Method of Generation

For the enumeration of nonisomorphic designs we used an implementation of an
algorithm of Ivanov described in [1].

This algorithm constructs the incidence matrix of a block design by a back-
track row by row, where the incidence matriz A = (a;;) of a design (V,B) is a
(v x b) matrix such that a;; = 1 if the ith point is in the jth block and a;; =0
otherwise.

In addition an orderly argument is used to prune the search tree. Let
A = (aij) be an incidence matrix of a 2—(v, k, A) block design. Let ry,r2,...,r,
denote the rows of A and denote with N(A) the binary number ryry---r,. If
A and B are two incidence matrices then we say B is greater than A (A < B)
if and only if N(A) < N(B).

Now an incidence matrix C is called canonical if for all row permutations
® and all column permutations ¥ the following holds: PoCPy < C, where Py
and Py are the permutation matrices realizing the permutations ¢ and ¥. That
means C is the greatest matrix in this isomorphism class where C lies. Only
those branches of the search tree where canonical matrices can be found are
considered.

When an incidence matrix A is completed during the backtrack one has to
check whether A is canonical or not. For a detailed description of the algorithm
see [1].

For A = 6 we found one design more than Ivanov [1]. We checked our
set of designs with a pairwise isomorphism test. In addition, we applied the
trivial check of canonmicity of an incidence matrix A by applying all v! row
permutations to A, then sorting the columns lexicographically decreasing and
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checking whether the matrix appearing this way became greater or not for each
permutation. In all cases we could confirm our results.

As far as we know the numbers of nonisomorphic 2 — (7,3, A) designs for
A=17,8,9 are new [2].

3. Results and analysis

The numbers of nonisomorphic 2—(7, 3, A) designs we found are given in Table 1.
In addition Table 1 displays the numbers of distinct frequency vectors FV for
each class of designs.

A | #Designs | FV
6 418 | 160
7 1508 | 392
8 5413 | 923
9 17785 | 2117

Table 1: Numbers of nonisomorphic block designs and frequency vectors

The frequency vector of a block design is a A-dimensional vector v, such that
v(i) contains the number of i-fold blocks (i = 1...A).
Table 2 shows the number of designs with automorphism group of order V.
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5 6 7 8 9
1 30 | 208 | 1085 | 4463 | 16043
2 25| 89| 214 558 | 1123
3 19 45| 103 | 191 353
4 51 19 37 79 113
6 81 22 30 49 69
8 4 8 10 24, 26
12 3 7 8 17 22
16 1 2 2 4 3
21 3 3 5 5 7
24 7 8 10 15 17
36 0 0 0 0 1
42 0 2 1 2 2
48 0 1 1 2 1
60 1 0 0 0 0
72 0 1 0 0 1
144 0 1 0 1 1
168 1 2 2 3 3
5040 | 1 0 0 0 0

Table 2: Orders of Automorphism Groups
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List of the 418 2 - (7,3,6) block designs

Let T1,...,T3s be the tripels of the elements {1,2,...,7} listed in increasing
lexicographic order. In this sequence each tripel is assigned a symbol of the
following sequence:

123456789abcde fghijkimnopgrstuvwzyz

For each design the following data is given:

After the first " #” the number of the design, after the second ”#” the order of
the automorphismgroup, after the third " #” the frequency vector and after the

fourth "#” the design as list of tripels coded as described above.

181688
2% 243

3s
9%

29%

318
328

348
358
36%
37s
388
39%

LA B L I AL B B A B B B B N BC B B B B B B I B NENE RN OSSN NN R RN RN R N
(X

248
488

88
1%
i

18

is

-

-
VOENOOIDBBROONBBOONOTO OO RO
-

Wb WhbWLWONHE WO ANOONNHOMNDROINDOBRDPNONOOOOONO®B®OOO

-
CRAOBO RO POONMNMBPROODNdNOO

(o
-

-
“nowoOoo

-

-

CVOoOVOoORIPOAGN
WHWOFCFNDNOFOHEFERRODPEPOWARNDNOVOODOOONOBNNMPEINEROBONRNOLROO

FHEESEE RS ORERDOBEBRNNNROO000000000000COHNMNMNBROO MO

WOWABNODEPNWERNNOENGOO
COOO0OCOOCOOO0OO0OO0O0OC OO O I I i (= 1= b bbb b b Job Job o b b b b b ) W WD

[

$11i111aaaaaaffffff111111000000883388tttttt
#11i111aaaaaafffffflllllmnooooorssssstttttu
$111111aaaaaafffffr1111mmnnoocoorrssssttttun
$111illaasaaaffffff1ll rragstttuun
#11111iaaaaabefffffkllllmnoocoprssssstttttu
#11111laaaaabefffffklllmnnnoooprrssgsttttuu
$111111acaaabefffffk]llmmmnnnooprrresstttuuu
#111111aaaaabefffffklmmmmnnnnoprrrrssttuuuu
$11111lasaaabefffffkupxmannnnnprrrrratunuuy
#$111111aaaabbeeffffkkllmmnnoopprrssssttttuu
$11111laanabbeeffffkklmmmnnnopprrrasstttuuu
#11111laaaabbeeffffkkmmmmnnanpprrrrssttuuuu
$1l111laaaabcdeffffkklllmnocopprrasssttttuu
#$11111laaaabcdeffffkkllmmnnoopprrrasstttuun
#111111aaaabbeeffffkllmmmnnnoopqrrasstttuuy
#$111111aaaabcdeffffkllllmn Pq sttttuv
#1i1111aanabedeffffkllizmnnooopqrrssstttuuy
#111111aaabbbecefffkkkaemnnnppprrrssstttuuu
#111111acabbcdeeffikkk]l pppPrrrasstttuuy
#111111aaabbcdeefffkkllmmnnooppqrrssstttuuy
#111111aaabbcdeefffkklmmmnnnoppqrrrasttuuuy
#111111aabbccddeeffkkllmmnnooppqqrrasttuuvy
#1111127aaaabefffffikl11lmnooooprassssttttus
$1111127aaaabefffffik1] prr ttuuw
#1111127aaaabefffffiklomannnooprrrassttuuus
#1111127aaaabefffffikmmemnnnnoprrrrsstuuuuv
#1111127anacbeff£1f jk1111 P tetttx
#1111127aaaabefffff jklllmnnoocoprrssssttttux
#1111127anaabeff£ff jkllmmnnnooprrrasstttuux

#1111127aaabbeeffrfikkl ppIrr ttuuw
#1111127aaabbeeffffikkmmmnnnopprrrassttuuue
#1111127aaabbooffLf jkklll PP ttttx

$1111127aaabboeff£f jkkllmnnoopprrasssttttux
#1111127aaabbeefff jkklmmnnnopprrrssstttuux
$1111127aaabbeeffff jkkmamnnnnpprrrrasttuuux
#$1111127aaabcdeffffikkllnnooopprrassstttuuv
#1111127anabcdeffIfikklomnnoopprrrsssttuuug
#1111127aaabcdeffffikksmmnnnopprrrrastuuuuy
$1111127aaabbeeffffiklomannnoopqrrassttuuve
#1111127a2aabbeeffffikmmamnnnnopqrrrsstuuuve

107



418
428
433
448
458
4168
478

498
508
518
528
538
548
568
56%
578
58%
59%
60%
618
628

648
658
668
678
688
698
708
718
728
738
748
758
768
778
788
798

81%
828
838
848
858
868
878

898

g

918
928
93%

O0.000‘OO‘O'.*OO.“.OO‘QQ“QOOOOQQOO*..O.”.““..

$ 958

6%
28
23
28
3
13

12
is
1s
13
28
is
pt
1s
3%
3%
3
iz
1s
3
is
68
28
218
3s
3s
[:2
13
13

2%
1s
18
28
28
4%
6
2%
2%
28
28
1
3s

is
13
13
1s
is
28
18
13
i3

e s g
L U )

-

-
DOOCVDNOWWNWHROONOFRRANAARWWWOND O

-
COCO0OVOWNVWONDLDOO

-

-

[

10

-
-
NONNODODVNWNONO NG~

- -

= 0WOoQRY
[

~N w

12 10

-
-
<

512

NUNGNU\-DOM#OU\GNN#NO&)NNNU-&OUHOQOO&O#O&NOOMUUGNGQMQGO"GF‘NU@

0-0-.-!N)-ﬂi-ﬂNt-ﬂ»NF‘UNNA&N&NUN@NNDNUUOQOOOOON&QJ}OONOONONOONOU\PHW

OOOOOOOOOOOOOOOOOOOOOOOOOOOOPHQMHuﬁnhwwﬁunuwnr-#n»r-wwt—nw

$1111127aaabcdeffffiklllmnoooopqrsssstttuve
#1111127aaabcdeffffikllmnnnooopqrrsssttuuve
#1111127aaabcdeffffiklommnnnoopqrrrsstunuve
#1111127aaabcdeffffikmmmnnnnopqrrrrsuuuuve
$1111127aabbbeeefff jkkkllnooppprssssstttttx
#1111127aabbbeeefff jkkklmnnoppprrasssttttux
$1111127aabbbeeefff jkkkmmannppprrrssstttuux
#1111127aabbcdeefffikkkmmnnoppprrrsssttuuus
#$1111127aabbcdeefff jkkkllnooppprrssssttttux
#1111127aabbcdeefff jkkklonnoppprrrasstttuux
#1111127aabbbeeefff jkkllmnnooppqrssssttttvx
$1111127aabbcdsefffikklmmnnooppqrrsssttuuve
#1111127aabbcdeefffikkmmmnnnoppqrrrsstuuuve
$1111127aabbcdeefff jkklllnoooppqrssssttttvx
$1111127aabbcdeefff jkkllmnnooppqrrasstttuvx
#1111127aabbcdeefff jkklmmnnnoppqrrrssttuuvx
$1111127abbbbeeceff jkkkklnopppprssssstttttx
#1111127abbbbeeeeff jkkkkmnnpppprrssssttttux
$1111127abbbcdeseff jkkkklnopppprrasssttttux
#1111127abbbcdeeeff jkkkllnoopppqrssssttttvx
#1111127abbbcdeeeff jkkklmnnopppqrrasstttuvx
#1111127abbccddeeffikkkmmnnopppqrrrsstuuuve
#1111127abbccddeeffikklmmnnooppqqrrsstuuvvy
#1111127abbecddeeffikkmmmnnnoppqgrrrsuuuvve
#1111127bbbbbeeceef jkkkkknppppprasssstttttx
#1111127bbbbcdeeeef jkkkklnoppppqrssssttttvx
$1111127bbbccddeeef jkkkllnoopppqqrssstttvvx
#11112277aabbeeffffiikkmmnnoopprrasast tuuww
$11112277aabbeeffffijkklnnnoopprrassstttuex
#11112277aabbaeff{fijkkmmnnnopprrrassttuuex
$11112277aabbecff£f jjkkllnnoopprrssssttttxx
#11112277aabbeeffff j jkklmnnnopprrrasstttuxx
$11112277aabcdeffffiikkmmnnoopprrrasstuuuww
$11112277aabcdeff££ijkkllnooopprrassstttuvx
#$11112277aabcdeffffijkklmnnoopprrrassttuuux
$11112277aabbeeffffijkllmnnooopqrsssstttvex
#11112277aabbeefff£i jklmmnnnoopqrrsssttuvex
#11112277aabcdeff£fijikll Pqr ttuvew
#11112277aabcdeffffiiklmmrnooopqrrssstuuves
#11112277aabcdeff£fiikmmmnnnoopqrrrssuuuvew
$11112277aabcdeff£fijklllnoocopgrsssstttvex
#11112277aabcdeffffijkllmnnooopqrrsssttuvex
#11112277abbbeeefffi jkkkmnnoppprrsssstttuux
#$11112277abbbeeefff jjkkklnnoppprrssssttttxx
#11112277abbbecefff j jkKkmnnnppprrrssstttuxx
#11112277abbcdeefffijkkklnooppprrassstttusx
#11112277abbcdeefffijkkkmnnoppprrrsssttuuax
#11112277abbcdeeff j jkkklnnoppprrrasstttuxx
#11112277abbbeeefffijkklmnnooppqrsssstttvex
#11112277abbbeeefffijkkmmnnnoppqrrassttuvex
$11112277abbedeefffiikkmanncoppqrrssstuuvew
$11112277abbecdeefffijkkllnoooppqrassstttvax
#11112277abbcdeefffijkklmnnooppqrrsssttuvex
$11112277abbcdeefffijkkmannnoppqrrrastuuvex
#11112277abbcdeefff jjkkllnnooppqrrssstttvxx

108



#151%
31528
#1538
#1548
#1568
#1568
3157
#1588
#1598
$1608
#1618
81628
#1638
21648
#1668
#1663
#1678
#1688
$169%
#170%
#1718
$172%
#1738
#1748
#175%
1768
31778
$178%
#1798
#1808
#1818
81828
#1838
#1848
#1858
21868
#1878
#1888
#1898
$190%
#1918
#1928
#1938
#1948
#1958
$196#
$1978
#1988
#1998
#200%
#2018
#2028
#203%
82043
#2058

is
i3
28
28
13
13
13
18
1s
28
28
48
18
28
28
13
2%
is
2%
6
24%
88
168

28
28
28
28
28
28
2%
6%
23
28
2%

28
28
28

28
q3s
i3
i
13
is
3
3s

i
33
6%
is
28
28

12 7
12 10
6 13
10 7
11 9
9 10
12

-
(] (<]
- -
WYNno~NYwNOo

-
»N
-

[
(]
-

- -
N "
ol

PN NNOH YO r DO WOONDANWDBONDB DD DD DO M= =W d W=~

B RN AN BUWWHOBNBRNN R RNDROIE WWANANWANWNNOROORD R B BOWONNWBNWWN NN

PR DN N W RN e e e e e 0 e e D e (0 R D WD N O ] Q) () ke s e e b g () B b e e e () B e e

OCO0O00O00O0O0OO0O0O0O0CO0O0OOCOOOOO0O0OVOOOCOOO0OCO0O0OO0OO0OO0OO0O0OOOCOOOOCOODOOO

COCO0OCOCO0CO0O00CO0V0VO0O00O000000O0V0O00O0O0O00DO0OO0O0OOOCO0O0O0O0OO0OOO0OO0O0OO0O0O0O0O0OO00OO0O

#11112278aabcdeefffhjlllmnnooopqqrsssttvvex
#11112278aabcdeofffhjllmmnnnoopqqrrsstuvvex
#11112278aaccddefffhillmmnnooopqqrrssuuvvew
$11112278aaccddefffhjllllnococopqqrassttvvex
$11112278aaccddefffhjlllmnnooopqqrrsstuvvex
#11112278aaccddefffhjllmmnnnoopqqrrrauuvvex
#11112278aabcdeefffi jkklmnnooppqrrsssttuusy
#11112278aabcdeofffijkkrrnnnoppqrrrss y
$11112278aaccddefffijkklmnnooppqrrrsstuuusy
#11112278aaccddefffijkkmmnnnoppqrrrrsuuuuey
$11112278aabcdaefffi jklmmnnnoopqqrrsstuuvey
#11112278abccddeeffhiklomnnooppqqrrssuuvves
#11112278abccddeeffhjklllnoooppqqrsssttvvex
#11112278abccddeeffhjkllznnooppqqrrsstuvvex
#11112278acccdddeffhjklllnocoppqqrrsstuvvex
$11112278abccddeeffhjllimnnooopqqgrsstvvvex
#11112278acccdddeffhjllllnocoopqqqrsstvvvaex
#11112278acccdddeffhjlllmnnooopqqqrrsuyvvex
#11112278acccdddeffijkkkmnnopppqrrrrsuuuuvy
#$11112278ccccddddefhjllllnoooopqqqqrsvvvvex
#11112367aabcdeffffijklllloooopqssasttttvex
#11112367aabcdeffffijklllmnooopqrssstttuvex
$11112367aabcdeffffijkllmmnnoopqrrssttuuvex
#11112367abbbesefffijkkklmnoppprasssttttuex
#11112367abbbeeefffijkkkmmnnppprrssstttuuex
#11112367abbcdeefffijkkkllooppprssssttttuex
#11112367abbcdoefffijkkklmnoppprrssstttuuux
#11112367abbcdeaff£ijkkkmennppprrrssttuuusx
$11112367abbbeseff{ijkkllmnooppqsssasttttvex
#11112367abbbeeefffijkklmmnnoppqrssstttuvex
#11112367abbbecefffijkkunmnnrnppqrrssttuuvex
#11112367abbcdeafffijkkllloooppqssssttttvex
#$11112367abbcdeeff£ijkkllmnooppqrasstttuvex
#11112367abbcdeefffijkklmmnnoppqrrssttuuvex
#11112367abbcdeefffi jkkmmmnnnppqrrrstunuvex
#11112367bbbcdeceffijkkklloopppgssssttttvax
#11112367bbbcdeseffijkkklmnopppqrssstttuvex
#11112367bbbcdeeeffijkkkmmnnpppqrrssttuuvex
#11112367bbccddecffijkkklloopppqrssstttuvex
$11112367bbccddeeffi jkkklmnopppqrrssttuuvex
#11112367bbbcdeceffijkkllmnooppqqssstttvvex
#11112367bbbcdeeeffijkklmmnnoppgqrasttuvvex
#$11112367bbccddeeffijkkllloooppgqssstttyvex
$11112367bbccddeaffijkkllmnooppqqrasttuvvex
#11112368aaacdeffffhilllmmnoocopqrsssttuuvew
$11112368aaacdeffffhill pPqQrrsstuuuvey
#11112368aaacdeffffhil pqrrr v
#11112368anacdeffffhjllllmnooopqrssstttuvex
#11112368acacdeffffhjlllmmnnoopqrrasttuuvex
#11112368aaacdeffffhjllmmmnonopqrrrstuuuvex
$11112368aaacdeffffhjl RPQrIrrruuuuvex
$11112368aabbacefffhikkmumnnppprrassttuuusw
#11112368aabbeeefffhjkklmmnnppprrssstttuuex
$11112368aabcdeefffhikklmxnoppprrsssttuuuuw
$11112368aabcdeefffhjkkllmnoppprrssstttuuex

110



#206%
#207%
#2088
$2098
#2108
#2118
$212%
#2138
#2148
#2153
#2168
32178
$218%
#2193
#2208
$2218
#2228
#2238
#2248
#2263
#2268
#2278
#2288
#2298
#2308
#2318
#2323
#233%
$234%
#2358
#236%
$237%
#2388
#2398
#2408
#2418
#2428
#2433

18
2%
2%
13
12
2%
3%
i3
1s
iz
1%
13
13
is
13
13
13
13
1s
is
3
is

13
i
is
i3
3%
13
13
2%

68
2%
13
28
is
3s

#2449% 42%

#2458
#2468
#2478
#2488
#2498
#2508
#2518
#2528
$253%
#2548
#2553
#2568
$257%
$258%
#2598
#2603

2%

13
1s
13
3%
6%
33
28
is
1s
1s
13
1%
1s
13

12

12
14
12
14
15
18
15

-

12
12
14
15

ONWOd~NO~NOTOON

[y

[
oW

12
14
1§
11

©
-

12
11
15
11
17
15

[

-

15
12
14
12
12

[
NUWARENNPOCUWRIRNOOOWYNYW NN~

-

-
(=]
-
NNONONRONOONDO B NN

10 10
15 6
10 7

-
mm»m»mammawwmmwm.&m»».ﬁoon.b-huu»—-mmumwwwwnamuwnnpmuawnéﬁn»h

COO0O0O0COOO0OOOCOOO OO I I I it it i () I 4 s () b e o b b e e e [ e N L o S N R S W R S

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

#11112368aabcdeafffhjkklmmnnppprrrssttuuuwx
#11112368aaccddefffhikkllmooppprrsssttuuuws
#11112368aaccddefffhjkklmmnnppprrrrstuuuuwx
#11112368aabbeeefffhjkllmmnnoppqrssstttuvux
#11112368aabbeeefffhjklrmmnanppqrrssttuuvex
#11112368aabcdeefffhikllmmnooppqrassttuuvey
#11112368aabcdeefffhiklmmmnnoppqrrsstuuuves
#11112368aabcdeefffhjklllmnooppqrssstttuvex
#11112368aabcdeefffhjkllmmnnoppqrrasttuuywx
$11112368aabcdeefffhjklmemnnnppqrrrstunuvex
#11112368aaccddefffhiklllmoooppqrsssttuuves
#11112368aaccddefffhikllmmnooppqrrsstunuvesd
#11112368aaccddefffhjklllmnooppqrrssttuuvex
#11112368aaccddefffhjkllmmnnoppqrrrstuuuvex
#11112368aaccddefffhjklmmmnnnppqrrrruuuuvex
#11112368aabbecefffhjlllmmnnoopqqssstttvvex
#11112368aabbesefffhjllmmmnnnopqqrssttuvvex
#11112368aabcdeefffhjlllmmnnoopqqrasttuvvex
$11112368aabcdeefffhjllmmmnnnopgqrratuuvvex
#11112368aaccddefffhilllmmnooopgqrsstunvves
#11112368aaccddefffhillmmmnnoopqqrrsuuuvvew
#11112368aaccddefffhjlllmmnnoopqqrrstuuvvex
#11112368aaccddefffhjllmmmnnnopqqrrruuuvvex
#11112368aabcdeefffijkkllmnooppqrssstttuuvy
#11112368aaccddefffijkkllloooppqrssstttuuvy
#11112368aabcdeefffijkllimnooopqqasstttuvey
#11112368aabcdeefffijkllomnnoopqqrasttuuvey
#11112368aaccddefffijklllloooopqgssstttuvey
$11112368aaccddefffijklllmnooopqgrssttuuvey
#11112368aabcdeefffijlllmmnnoooqqqssttuvvey
#11112368aabcdeefffijllmmmnnnooqqqrstuuvvey
#11112368aaccddefffijllllmnooocoqqqssttuvvey
#11112368abccddeeffhikllmmnooppqgrsstuuvvee
#11112368abccddeeffhjkllmmnnoppqqrratuuvvex
#11112368abccddeeffhjklnmmnnnppqqrrruuuvvex
$11112368acccdddeffhiklllmoooppqqrsstuuvvew
#11112368abccddeeffhjllmmmnnnopqqqrruuvyvex
#11112368acccdddefthilllmmnooopqgqrsuuvvvaw
#$111222777bbbeeefffjj jKKknanppprrrasstttxxx
#111222777bbcdaefffijjkkknnoppprrrassttusxx
#111222777bbbeeefffij jkkmnnnoppqrressttvexx
$111222777bbcdeefffii jkkmnnooppqrrssstuvesx
#111222777bbcdeefffijjkklnnooppqrrassttvexx
#111222777bbcdeefffij jkkmnnnoppqrrrsstuvexx
#111222777bbcdeefffjj jkKlnnnoppqrrrssttvaxx
#111222778abcdeafffhi jkkmnnoppprrr X
#$111222778abcdeefffhj jkklnnoppprrrsssttusxx
$111222778abbesefffhi jkmmnnnoppqrrssstuvewx
#111222778abbaeefffhj jklmnnnoppqrrassttvexx
#111222778abcdeefffhiikm PPQrr vuww
#111222778abcdeefffhi jklmnnooppqrrssstuveux
$111222778abcdeofffhi jkmmnnnoppqrrrssuuvesx
#$111222778abcdeeffThjjkllnnooppqrrsssttvexx
#111222778abcdeefffhj jklmnnnoppqrrrastuvexx
#111222778accddefffhiiklmnoooppqrrsssuuveve

111



$316%
#317%
$318%
3198
#3208
#321#
#3228

$324%
#3253
#326%
#327%
#3288
33298
#3308
#3318
#3328
#3333
#3348
#335#%

$337%
#3388
#339%

#3418
$342%
#3438
#3448
$345%
#3468
#3472

%#349%
#3508
#3518
#3528
#353%
#3548
#3558
#3568
$357%
#3588
#3598

#3618
$362%
#3638

$365%
#3668
367
#368%
#369%
$3708%

18

13

16
12
12
13
10

13
10
13

13
10
12
16
13
13
10
15

13
12
12
13
12
16
13

13
10
13
16
13
13
i8

6
10

10
10
10

12
10

N8 o

10

12
10
13

13
13
13
12
10
10

10
10

© NNw

©

10

10
10
12
13
13
13
12
10
10

10

13
10
12
12
10

WRRNONBOUNBUWOE, RN OWUNNDNWBBANONBWEAD D DWW RO RERRERONBNWOR D WG ROWWN WS

CO0CO0O000000O00OO0O0O0O0O0O0O0OO0OO0O0O0OOO0ONOOOOO0O0O0O0OO0000OOCCOOOOOOOO0O0O0O00OO

CO0O000O00O00O00O0OO0O0O0O0VOO0OOOO0O0ODO0O0ODODOROOO0O000O0O0OO0O0OOODOOOO00O0 O

OCOOCO0000000O00O0OOO0O0O00O0O0O000O0V0ODO0ODO0DOOOOCOO000O00C0O0O0OOCOOODOO0O0O

#111223678bbcdeeoffhi jkklmnopppqrsssttuveux
#111223678bbcdeeeffhi jkkamnnpppqrrsstuuveex
#$111223678bbcdeceffhj jkkllnopppqrssstttvexx
#111223678bbcdeeeffhj jkkilmnnpppqrrasttuvexx
#111223678bccddeeffhi jkklloopppqrsssttuvesx
#111223678bccddeeffhi jkk1lmnopppqrrasstuuveux
#111223678bccddeaffhi jkkmmnnpppqrrrsunuvewx
$111223678bccddeeffhj jkkllnopppqrrssttuvexx
#111223678bccddeeffhj jkklmnnpppgrrrstuuvexx
#111223678cccdddeffhi jkklloopppgrrsstuuveex
#111223678cccdddeffhi jkklmnopppqrrrsuuuvewx
#111223678cccdddeffhj jkkllnopppgrrrstuuvexx
#111223678bbcdeeeffhi jkllmnooppqqsssttvveux
#111223678bbcdeceffhi jklmmnnoppgqrsstuvveex
#111223678bbcdeeeffhi jkmmmannppqqrrsuuvvesx
#111223678bbcdeeeffhjjkllmnnoppqqrssttvvuxx
#111223678bbcdeeeffhj jklmmannppqqrrstuvvexx
#111223678bccddeeffhiiklmmnooppqqrasuuvveve
#111223678bccddeeffhi jkllmnooppqqrastuvveux
#111223678bccddeeffhi jklmmnnoppqqrrsuuvvesx
#111223678bccddeeffhjjklllnooppqqrssttvvexx
#111223678bccddeeffhj jkllmnnoppqqrrstuvvexx
#111223678bccddeeffhj jklmunnnppqqrrruuvvexx
$111223678cccdddeffhi jkllmnooppgqrrauuvvenx
#111223678cccdddeffhj jkllmnnoppgqrrruuvvexx
#111223678bbcdeeaffhi jllmmnnoopgqqsstvvvaex
#111223678bbcdeseffhi jlmmmnnnopgqqrsuvvveex
$111223678bbcdeceffhjjllmmnnnopqqqrstvvvexx
£111223678bccddeeffhi j1lmunnoopqqqrsuvvveex
#111223678bccddeeffthjjllmnnnopqqqrruvvvexx
#111223678cccdddeffhijlllmnooopqqqrsuvvveex
#111223678cccdddeffhj jlllmnnoopqqqrruyvvexx
#111223678bbcdeeeffii jkkkmnopppqrsssttuusvy
$111223678bbcdeecoffij jkkkmnnpppqrrssttuuuxy
#111223678bccddeaffii jkkkmnopppqrrsstuuuwvy
#111223678bbcdeeaffiijkklmnooppqqsssttuvewy
#111223678bbcdeeeffii jkkmmnnoppqqrsstuuvevy
$111223678bbcdeeeffij jkklmnnoppqqrssttuvexy
$111223678bbcdeesffij jkkmmnnnppqqrrstuuvexy
#111223678bccddeeffii jkklloooppqqsssttuvewy
#111223678bccddeeffii jkklmnooppqqrsstuuvewy
#111223678bccddeeffii jkkmmnnoppqqrrsunuvavy
#111223678bccddeeffijjkkllnooppgqrasttuvexy
#111223678bccddeeffij jkklmnnoppgqrrstuuvexy
$111223678bbcdaeeeffii jklmmnnoopqqggsstuvvewy
#111223678bbcdeeeffijjkllmnnoopqqqsstivvexy
#111223678bbcdeseffij jklmmnnnopgqqrstuvvexy
#111223678bccddeeffij jkllmnnoopqqqrstuvvexy
$111223688aacdeefffhhilmemnnoppqrrssuuuvesw
#111223688aacdeefffhh jlllmnooppqrsssttuvewx
#111223688aacdeefffhh jllmmnnoppqrrsstuuvesx
#111223688aacdeefffhi jkllmnooppqrsssttuuwwy
#111223688aacdeefffhjjkllmnnoppqrrssttuuwxy
#111223688aacdeefffhijllmmnnoopqqrsstuuvevy
#111223689abbdeeeffhh jklmmnnpppqrrssttuvexx

113



#3718
#3728
83738
#3748
83758
33768
83778
#3788
#3798

83818
83828
33838
33848
#3868

#3878
$388%

#3908
#3918
23928
#3938
#3943
33958
33968
#3978
#3988
#3998
24008
34013
34028
24038
#4048
#4058
34068
34078
#4088
#4098
#4108
#4118
#4128
$413%
#4148
#4158
#4168
24178

18
63
13
1s
28
13
3
28
13
28
28
28
is
28
3s
1s
1%
128
(-2
3s
28
68
28
24%
43
128
728
28
28
38
3
21s
68
428
43
128
4%
68
28
68
128
2%
2%
248
3
163
3s

15

13
10
19
12

13
18
186
13

16
16
18
16
16
24
22

9

10

$41881688% 28 7

OOOOOOOOOOOOOOO#ﬂUHHFNQN-bhh‘NWUb#UuNFuHNhNQWNF‘F‘NN

COO0O0O00O0O0O0O0O0O0O0O00000O00OCOO0O0O00O0000OV0O0O0OCO0OCO0COO0OO0OO0O0O0O0O0O

Q0000000000000 O0O00O0O00O0O0O0O0V0ODOO00O0O0O00O0O0OO0OO0O0DO0OO0O0OO0OOO0O

COO0O00O0CO00CO0O00O0O0O000O0OO0O0CCO0O0O0O0O00O0O0O0OOO0O0OO0O0O0OOCOO0O0O0O000O0O

#111223689abcddeeffhhikllmoopppqrsssttuveex
#111223688accddeeffhhillmmnooppqqrssuuvvees
#111223688accddeeffhhjllmmnnoppqqrrauuvvesx
#111223689abcddeeffhhillmmnooppgqrsstuvvuex
#111223688accddeeffhj jkkllnopppqrrssttuuexy
$111223689abbdeseffhi jkklmnopppqrssstttuexy
#111223689abbdeceffhj jkklannpppqrrastttuxxy
$111223689abcddeeffhi jkklmnopppqrrssttuuuxy
$111223688accddeeffhj jkllonnoppgqrrstuuvexy
#111223689abbdeseffhi jklmmnnoppqqrasttuvexy
$111223689abcddeeffhiiklmmnooppqqrsstuuvevy
$111223689abcddeeffhiikmmmnnoppqqrrsuuuvesy
$111223689abcddeeffhi jkllmnooppqqrasttuvexy
#111223689abcddeeffhijll Pqqqrstuvvexy
#111223688bccddeeefhh jklrxnnpppqqrrsuuvvesx
#111223689bbcddeeethi jkklmnopppqqrssttuvexy
#111223689bbcddeeefhj jkkllnopppqqrsstttvxxy
$111223788aaccdefffhjjklllnooppqrrassttuuvxz
#$111223788aaccdefffhjjkllannoppqrrrsstuuvxz
$111223789aabcdofffhijkllimnooppqrrassttuwxz
#111223789aabcdefffhijllmrnnoopqqrrastuvexz
#111223788abccdoeffhj jkllmmnoppqqrrsstuvexz
$111223789abbcdoeffhi jklmmnnoppqqrrsstuvexz
#111234679aabcdefffgi jkllmnooopqrastttuvexy
#111234679aabcdefffgi jklmmnnoopqrrattuuvexy
$111234679aabcdefffgi jkmmmnnnopqrrrtunuvexy
#111234678abccdeeffghiklmmnooppqrsstuuvvesy
#111234678abccdeeffgh jkllmnooppqrssttuvvesx
$111234679abbcdesffgi jkkmannoppqrrsttuuvexy
$111234679abccddoffgi jkklmnooppqrrattuuvexy
#111234679abccddeffgi jkkmmnnoppqrrrtuuuvexy
#111234679bcccdddefgi jkkkmnopppqrrrtuuuvexy
$111234679bbccddeefgi jkkmmnnoppqqrrtuuvvexy
$1122336688ccddeeffhhj jllemnnppgqrruuvveexx
#1122336689bcddeeffhhi jllmmnoppqqratuvvevxx
$1122336688ccddeeffhi j jk1llmnoppqqrstuuveuxy
$1122336689bcddeeffhii jklmmnoppqqrstuuveuxy
#1122346679bcddeeffhhi jkllnooppqrasttvveuxx
$1122346679bcddeeffhhi jklemnoppqrratuvveuxx
#1122346679bcddeeffhi j jkklmnoppqrrattuvexxy
$1122336789bbcdeeffghi jlmannoppqqrstuvveuxx
$1122336788bccdeoffgi j jklrnnoppqqrstuuvesxy
$1122336789bbcdeeffgi j jklznnoppqqrattuvexxy
#1122346779bbcdeeffgii jkkmnooppqrasttuveuxy
#$1122346779bbcdeef£gi j jkkannoppqrrattuvexxy
$#1122346789abcdeeffghi jklmnooppqrasttuvewxy
$#1122346789abcdeeffghi jkmannoppqrratuuvesxy
$1123456789aabcdoffghi jkllrnoopqrssttuvexyz

114



