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DIRECT AND SEMIDIRECT PRCDUCTS OF SEMIGROUPS

0. Introduction

The purpose of this thesis is to exhibit the direct products and
the semidirect products of semigroups of orders two, three, and four.
Section I consists of the definitions necessary for the precofs and com-
putations which appear in the first five sections. In Section 2 theorems
on direct products of semigroups of any order are proved. A method of
writing by inspection the multiplication table of the direct product of
two finite semigroups is presented in Section 3. Section L consists of
tables listing the direct products of semigroups of order two with semi-
groups of orders two, three, and four and a table listing the direct
products of semigroups of order three with semigroups of order three. In
Section 5 is considered the problem of describing the multiplication table
of the direct product of two semigroups S and T by adjoining rows and
columns to the multiplication table of the direct product of subsemigroups
contained in S and T respectively. The direct products of those third
and fourth order semigroups which are not so described are listed in
Section 5. In Secticn 6, semidirect products of semigroups are defined,
some theorems concerning them are proved, and examples are cited to show
that some of the theorems on direct products are not necessarily true for
semidirect products. A method of writing by inspection the multiplication
table of the semidirect product of a finite semigroup and the semigroup
of its endomorphisms is exhibited in Section 7. The endomorphisms of the
semigroups of orders two and three, the automorphisms c¢f the semigroups

of order four, and the semidirect products of orders two, three, and four



are listed in Section 8.

As an appendix we-include a listing, compiled jointly by the author
and Messrs. K. S. Carman and E. E. Posey, of the semigroups of orders two,
three, and four. From time to time we cite examples by number from this
list; the digit to the left of the decimal point of each such number is
the order of the semigroup, and the number following the decimal point

gives the lineal position of the semigroup among all those of that order.

1. Definitions

Definition 1.1. A semigroup is a system consisting of a non-empty set

S of elements and a single-valued binary operation such that (1) to every
ordered pair (a, b) of elements of S the operation associates an

unique element ¢ of S , usually called the product of a and b

(we write a - b=c or ab=c) , and (2) for any elements a, b, c of S,
a(bc) = (ab)e . A semigroup is commutative if, for all elements

a, bof S , ab= ba . The number of elements in a finite semigroup is

the order of the semigroup.

Definition 1.2. A subsemigroup of a semigroup S 1is a subset of S which

is itself a semigroup. Thus S itself is a subsemigroup; all other sub-

semigroups of S are called proper subsemigroups.

Definition 1.3. An element e of a semigroup S 1is a left identity
element of S 1if, for every element a of S , ea=a ., An element

h of S 1is a right identity element of S if, for every element a of S ,

ah=a . An element of S which is both a left identity element and a

right identity element is called a two-sided identity element, or simply

an identity element, of S . A semigroup may have more than one left




identity element cr right identity element, but if it has at least one
left identity element e and at least one right identity element h
then h = eh = e , whence the semigroup has exactly one two-sided iden-
tity element and no other left or right identity element.

Definition lﬂﬁ' An element ¢ of a semigroup S is a left constant

element of S if there is an element d ¢ S such that ca = d for all

aeS , Anelement k of S 1is a right constant element of S if

there is an element g € S such that ak=g for all ae¢ S . An
element of S which is both a left constant element and a right con-

stant element is called a two-sided constant element. A semigroup may

have more than one left constant or right constant element, but if it

has at least one left constant element c¢ such that ca = d for all

a ¢ S and at least one right constant element k such that ak = g

for all ae€ S , then g=ck=d -

Definition l.é. A left constant element c¢ of a semigroup S 1is a left

zero element of S if ca= ¢ for all a€ S . A right constant ele-

ment k of S is a right zero element of S if ak =k for all ae¢ S .

An element of S which is both a left zero element and a right zero ele-

ment is called a two-sided zero element. A semigroup may have more than

one left zero element or right zero element, but if it has at least one
left zero element and one right zero element then by Definition 1.4 it has
one and only one two-sided zero element and no other left or right zero

element.

lemma 1.1. If S 1is a semigroup containing a left (right) constant ele-

ment c such that ca = ¢! (ac = c¢') , then c¢' is a left (right) zero

element for S .,



Proof. let b€ S . Then cib = (ca)b = c(ab) = c? .

lemma 1.2. If S 1is a semigroup containing a left (right) zero element

2 , then for any a ¢ S , the product of a and 2z in either order is
a left (right) zero element for S .

Proof. let be S . Then (az)b = a(zb) = az , whence az is
a left zero element of S 3§ and by hypothesis za = z , a left zero
element of S .
Definition }_é If a semigroup S contains a two-sided zerc element z |,

an element a 1is a left zero divisor if there exists an element be S ,

distinct from 2z , such that ab= z , and an element a 1is said to

be a right zero divisor if there exists an element be S ,; distinct from

Z , such that ba= 2z .

Definition 1.7. A semigroup S 1is a mull semigroup if there is an ele-
ment z € S such that ab= z for all a, be S . The element 2z 1is
a two-sided zero element of S .

Definition }__2_3_ « A non-empty set A of elements contained in a semigroup
S is a left ideal of S if SA £ A . A non-empty subset B of S
is a right ideal of S if BS & B . If a set of elements A is both

a left ideal and a right ideal, it is a two-sided ideal.

Definition 1.9. 4An element a of a semigroup is jidempotent if aa=a &
Definition 1.10. Two semigroups S and T are isomorphic if there exists
a one-to-one correspondence s <« t Dbetween their elements which pre-
serves semigroup multiplication, i.e., which is such that if s «—+t and
s «—>t! , then ssi+—s tt' .

Definition 1.11. A semigroup S is a group if (1) there exists at least

one left identity element e ¢ S , and (2) for every element a ¢ S ,



5

there exists at least one element a“"l (called a left inverse of a )

1

such that a~la = e . It is well known™ that under these assumptions e
is a two-sided identity element (and is therefore unique) and that
a~la = aa=l and a-1l is unigque.

Definition 1.12. The direct product of a semigroup S and a semigroup

T (we write S x T) is the system consisting of all crdered pairs (s, t) ,
where s¢ S and t ¢ T , and the operation (s, t)(s', t!) = (ss?, tt?) .
The ordered pairs (s, t) and (s'; t') are equal if énd 6n1y if "s = st
and t= t? . The order of S x T ,Aif Sand T are of finite order,

is obviousiy the product of the orders of S and T .

2. Theorems on direct products of semigroups of any order

Theorem 2.1. The system S x T 1is a semigroup.
Proof. Let (a, b) ; (c, d) , (h, £f) be arbitrary elements of

SxT . Then (a, b)(c, d) = (ac, bd). Since ace¢ S and bd ¢ T ,
(ac, bd) ¢ Sx T 5 hence multiplicatién is well defined in S x T &
Furthermore,

[(a; b)(c, )] (h, £) = (ac, B, £) = [(ac)n, (ba)f]
[a(ch), b(dfj} (a, b)(ch, df)
(a, b)[(c, A)n, £)] ,

whence the multiplication defined in S x T is associative.

3
L1

1]

Theorem 2.2. An element (a, b)e Sx T is idempotent if and only if a
is an idempotent element of S and b 'is an idempotent element of T .

Proof. (1) let (a, b)(a, b) =(a, b) . Then

1y, Zassenhaus, Lehrbuch der Gruppentheorie (Leipzig and Berlin:
B. G: Teubner, 1937), p- 2-




(a, b) = (a, b)(a, b) = (aa, bb) ,
Whence a =aa and b=bb . (2) Let a=aa and b=1bb . Then
(a, b) = (aa, bb) = (a, b)(a, b) .
Theorem 2.3, An element (a, b) ¢ S x T is a left (right) identity ele-
ment of S x T if and only if a is a left (right) identity element cf
S and b is a left (right) identity element of T .
Proof. (i) let (x, y) be an arbitrary element of S x T , and
let (a, b)(x, y) = (x, ¥y) . Then (x, y) = (a, b)(x, y) = (ax, by) ,
Whence x=-ax and y=by . (2) Let x and y be arbitrary elements
of S and T , respectively, and let ax =x and by=y . Then
(a, b)(x, y) = (ax, by) =(x, y) -
Theorem 2.)4. An element (a, b) € S x T is a left (right) constant ele-
ment of S x T if and only if a is a left (right) constant element of
S and b is a left (right) constant element of T .
Proof. (1) Suppose (a, b)(x, y) = (c, d) for some fixed element
(¢, d) and all elements (x, y) of SxT . Then
(ax, by) = (a, b)(x, ¥) = (¢, d) ,
whence ax =c and by=d . (2) Suppose that ax = ¢ for some fixed
element c¢c € S and all elements x ¢ S , and that by = d for some
fixed element d ¢ T and all elements y e T . Then
(a, b)(x, y) = (ax, by) = (¢, 4) .
Corollary. An element (a, b) € Sx T is a left (right) zero element of
S x T if and only if a is a left (right) zero element of S and b is
a left (right) zero element of T .
If S1 is a subset of a semigroup S and Tl is a subset of a

semigroup T , we shall denote by (Sl, Tl) the subset of S x T



consisting of all elements (x, y) such that x ¢ S1 5, ¥ ¢ Tl . The
product (written M - N or MN ) of two subsets M and N of a semi-
group is defined to be the set of all products mn , where me¢ M and
ne¢ N . Hence the product of two subsets (Sl, Tl) and (82, T2) of
S x T is the set of all products (s, t9)(sp, tp) , where
(s15 t1) € (59, Ty) and (sp, ty) ¢ (85, Tp) 3 but
(s9s tl)(sz, t2) = (3132’ tltz) s

whence the product (Sl’ Tl)(Sz, T2) is just the set (8182, T1T2) of
all elements (x, y) of S x T such that x = §1Sp » ¥ = t1t2 s Where
s € Sl s 8y 32 R t1€ Tl and t2 € T2 . We note that in this
notation the set of all elements of S x T is written (S, T) .
Theorem 2.5. A subset (Sq, Tl) of SxT is a left (right) ideal if
and only if S; is a left (right) ideal of S and T, 1is a left (right)
ideal of T .

Proof. (1) Suppose (S, T)(Sl, Tl) c (Sl’ Tl) . Then
(881, TTy) = (8, T)(8y, T) S (S, T;) , whence SS; £ S, and
TT{ S T, . (2) Suppose SS; = S and Ty & T . Then

(S, T)(S, T1) = (85, TTy) € (S1, Ty) -

Theorem 2.6. A subset (S, Tl) of SxT is a subsemigroup of S x T
if and only if S1 is a subsemigroup of S and Tl is a subsemigroup
of T .

Proof. (1) Let (Sq, Tl) be a subsemigroup of S x T . Then
(slsl, TlTl) = (S, T7)(5q, Tl) < (5, Tl) s whence 5,5 < S, and
T E T (2) 1Let S, be a subsemigroup of S and T, be a sub-

1
semigroup of T . Then (Sy, T{)(S5;, T7) = (81575 TlTl) S (sl, Ty) .



Theorem 2.7. Two elements (a, b) and (c, d) of S x T commute if

and only if a and ¢ commute and b and d commute.

Proof. (1) Suppose (a, b)(c, d) = (c, d)(a, b) . Then

(ac, bd) = (a, b)(c, d) = (c, d)(a, b) = (ca, db) ,

whence ac =ca and bd=db . (2) Suppose ac=ca and bd=db .
Then (a, b)(c, d) = (ac, bd) = (ca, db) = (c, d)(a, b).
Corollary. The semigroup 8 x T is commutative if and only if S is
commutative and T is commutative.
Theorem g.ga The semigroup S x T is a group if and only if the semi-
groups S and T are both groups.

Proof. (1) Let S and T be groups. Let e be the identity
element of S , and let h be the identity element of T § then, by
Theorem 2.3, (e, h) is an identity element of Sx T . Let (x, y)

1

be an arbitrary element of S xT , let x ~ be the inverse of x in

S , and let y"1 be the inverse of y in T . Then
(1, ¥ 1) (x, y) = (xx, yly) = (e, h) .

Therefore, by Definition 1.11, S x T is a group. (2) Let SxT be
a group, let (e, h) be its identity element, and let (x, y) be an
arbitrary element of Sx T . Then (ex, hy) = (e, h)(x, y) = (x, ) ,
whence ex =x and hy=y . Let (w, z) be the inverse of the arbitrary
element (x, y) . Then (wx, zy) = (w, 2)(x, y) = (e, h) , whence
wx = e and zy =h . Hence, by Definition 1.11, S and T are groups.

Our next two theorems establish the commutativity and associativity
of direct multiplication.

Theorem 2.9. The semigroup S x T 1is isomorphic to the semigroup T x S ,
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Proof. Let an arbitrary element (x, y) of S x T correspond to

the element (y, x) of T xS ; this correspondence is obviously biunique,
and we shall express such correspondences now and in the sequel by writing
(xy y)=—> (y, x) . Let (a, b) and (c, d) be arbitrary elements of
SxT . Then (a, b)(c, d) = (ac, bd) «——(bd, ac) = (b, a)(d, ¢) , so
that the correspondence is an isomorphism.
Theorem 2.10. The semigroup (SxT) x U is isomorphic to the semigroup
Sx (T xU) .
Proof. ILet [(x, ¥)s u]«——-»[x, (y, u)] s let [(a, b), c]

and [(d, f), g] be arbitrary elements of (S xT) x U . Then
[(as ®), ]+ [(a, £), &
[(a, b)(d, £), cg]
[(ad, bf), cg]<—>[ad, (bf, cg)],

= [ad, (b, c)(£, g)]

:[a, (v, c)] . [d, (f, g)] .

3. Computation of direct products of finite semigroups

Definition 3.1. For positive integers 1, j, t , where j=1, 2, oo t,
the ordered pair (i, j) will denote the positive integer j + (i - 1)t .
lenma 3.1. The ordered pairs (i, j) awd (if, j') are equal if and only
if $=i' amd j=3' . -

Proof. (1) let (i, 3) = (i', 3') , i.e.,

I+ (E-Dt=3"+ (4 -1t .

If j # j' , without loss of generaiity wé may'assume j>»Jv .
Then j—j‘ = (i* - 1)t . Since j=-j'>0 and t>0 , 7i“_i>0 -

Then t 2 jr> J -Ajﬁ = (it -1)t 2t . ri‘his is a contradiction; hence
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j=3'" . But then (i- 1)t =(i' - 1)t , whence i =it . (2) Let
i=13i" and j =j' . Then
(1, =3+ E -1t =3"+ (1" -1t =3, 3') &

Let S be a semigroup whose elemenﬁs are X; (1=1, 25, ..cy 8)
and let T be a semigroup whose elements are yj (J=1, 2, cocy )
The elements of S x T are then (xi, yj) (3= 1, 2y 00ey 53 3= 1y 2, suas t) &
Let (x5 ¥5) = 94 ) = Y4 (3-1)¢ - B Lema 3.1,
uj-f(i—l)t = uj*+—(i'-l)t if and only if i = i' and J=Jj' , and,
by Definition 1.12, (xi, yj) = (xi,, yj,) if and only if i = i?' and

J=J'" 3 hence the symbols u correspond biuniquely to the

j+ (i-1)t
elements (xi, yj) of SxT . Consider an arbitrary block of the mul-

tiplication table of S x T when the elements are ordered as:

(xl’ Yl)’(xl’ yg):"”:(xl: yt)’(XZ’ yl)’(XQ’ yZ)’“"’(xZ’ yt)’”"’(xs’ Yt} o

(xps Yl) (xr: Yz) coo (xr: Yt)
| !

I

(x5 ¥7) (X% ) (—xp;c;, Vi) eeo (x %0 ¥9¥)
(s ¥2)| KXy ¥o¥n) (X% ¥p¥5) eee (X X0 Yo7l
(x5 ¥3) (x x5 ¥577) (Xp%ps Y3¥2) oo (X% y3yt):

o I @ ° o [
] < [ ¢

o I o ° ° l

P

|
(x_, Yt) l(x X s ytyl) (xpxr’ Y.byz) oea (X, Xps %‘yi), _

| !

Figure 3.1
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The product xpxr can be read from the multiplication table of S . The
subscript on y in the i-row and j-column in this arbitrary block is
identical with the subscript on y in the i-row and j-column of the mul-
tiplication table of T . This block, and hence the whole multiplication

table, can be written in the u-notation by inspection.

Example 3.1.
X %2 X3 Y1 B2 U3 Y4, Y5 Y U Ug
) x| X xl ‘xs Wl v Y v u U W Up Uy W
szxle;,‘\.:% Up | W1 B U W Uy Uy Uy ug ug
X3 X3 XB xl u3 ul u2 u2 ul u2 u2 u7 \18 u8
uh ul ul ul uh uh uh u? u7 u7
SxT‘-EusulueuzuhuSuSu.?uBus
1 Y2 Y3 k Ug | U3 Yy Uy U Ug Ug U; Ug ug
hyaan b B A A By e B B B
T yln v o ug | w ug ug wp ug ug uw Uy W
Y31 1 Yo ¥ Ug | Iy Ug Ug Uy ug ug Yy Uy
Example 3.2.
xlx2 u1u2u3uhu5u6u7u8
SExl x1x2 ul ul ul ul ulusususus
R % W | B W Y U Y Ug Yy Y4
Y3l ¥3 Y3 U3 U3 W W W Yy
1 Y2 I3 9 T e R R B A A
1N 1 N N SXTE“S Us U Ug Ug Uy U3 ¥ Y
TzY| V2 Y2 Y2 72 U | Y6 U6 Ug U Up U Wy Yo
Y3| Y3 ¥3 Y3 V3 b O B Ay ey A e T T T
ISR SRR AR AT ug us us ug us Uy Yy Uy W
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Although the symbol w_ (k = j + (i -~ 1)t) represents an unique

element (xi, yj) in the direct product of two given semigroups, the

same u, may of course represent a different ordered pair in some other

direct product. For example, in Example 3.1 the symbol u, was used for

the ordered pair (x3, yi) s while in Example 3.2 u, was used for the

ordered pair (xz, y3) . Henceforth we shall ocmit the letters x, v,

and u and use only the subscripts, keeping in mind that the resulting

multiplication tables do not represent multiplication of numbers in the

ordinary sense.

L. Direct products: 2x2 ,2x3,2xL,

and 3 x 3

The ten distinct direct products of the four semigroups of order

two with themselves are semigroups of order four.

Since the semigroups

of orders two, three, and four are listed in the appendix, it is not

necessary to exhibit the multiplication tables of these ten semigroups

here. These ten direct products are:

2.1 x 2.1
2.1 x 2.2
2.1 x 2.3
2.1 x 2.4
2.2 % 2.2
2.2 x 2.3
2.2 x 2.4
2.3 x 2.3
2.3 x 2.4

2.L x 2.4

is

is

is

is

is

is

is

is

is

is

isomorphic to

anti-isomorphic to

isomorphic to

isomorphic to

isomorphic to

L.11
L.15
L.65
L.31
L.L9
L.66
L.9
L.101
L.78
L.55
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The seventy-two distinct direct products of the four semigroups of
order two with the eighteen semigroups of order three are listed in Table I
the L8l distinct direct products of the four semigroups of order two with
the 121 semigroups of order four are listed in Table II. The 171 distinct
direct products of the eighteen semigroups of order three with the eighteen

semigroups of order three are listed in Table III.



TABLE I

DIRECT PRODUCTS: 2 x 3

2.1 x 3.2 2.1 x 3.3 2.1 x 3.4 2.1 x 3.5

2.1 x 3.1

OO0 e+
SN0 Ao mMm
30 A A™M
NN H\O O
—A N N N0
AN 3 20

OO NN H
<3O0 A dm
30 Am
M H\O O 3
A AN 30
A AN 30

O e+
mOo TN+
SN0 HNM
N N0 N
NN HWNO 2
AN NN

s S AT a N o I e oV
33444
e g i e e
AN U
Lan W W o P O O ¢
Lan W W o I O e ¢

NN A
g P i O
SN+
~NHHWN
N H AW
— N NN

2.1 x 3.10

2.1 x 3.7 2.1 x 3.8 2.1 x 3.9

2.1 x 3.6

Yo RO N0 I 10 WoaWoa
=3O A
=30 AN
MO N0 N0
A AN 330
A N30

S AVa . o N
SN
N3N A
AN 3N
ANH N
AN H N

SO H ™M
A
S g e e |
NN N0
AN 3N
o B B = O

3344
SN0 HamMm
e e W W |
AAAdA 333
A NN 3TN0
A A 333

<3O0 A
== e N W
< A4
AHN T 3O
AdA 3 3
[ B W T O O ¢

2.1 x 3.12 2.1 x 3.13 2.1 x 3.14 2.1 x 3.15

2.1 x 3.11

OO0 MMM
N0 AN M
SN0 M
[2a¥saNoa N Yo N0 RN0]
AN N3N0
AN N3N0

SN0 HNM
SN0 M
SwnN\O AN M
A NN FITINO
AN N0
—A N N0

SunNO oM
SununHoN N
s AV o s O
[ o Vs Y= & Vo Vo)
AN NN
HoN A N

SN0 N M
e g W Wit o I QP |
P i W Wi o B VAP |
A NN 3TN0
AN AH N
HoNA TN

e AVo ANo 1o Woa Waal
MmO NAM
SN0 HaNmMm
MO 0O
N HOOWNINO
AN NI INO

2.2 x 3.2

2.2 x 3.1

2.1 x 3.17 2.1 x 3.18

2.1 x 3.16

AN N
A A 233
A A 333
AANAHAAN
A A AAA
o W W B o B W |

NH AN
N AN
A NN NN
NHHNAHA
NHHNAHA
HAaNAHNN

S S P g e W
e B s s e B
33444
A 333
L W W I O S 4
L W W o I G s ¢

=< 30 ™M
RS AW N e S |
e s s Nl |
AN 3 30
AN H 3N
A A3 33

SN0 Ha M
s A VoW Vo W N oViQ]
B s s s e W |
— N N3N0
— NN NN
A A 333

2.2 x 3.4 2.2 x 3.5 2.2 x 3.6 2.2 x 3.7

2.2 x 3.3

L W W P~ e e
—A N NI NO
L B I o e e s 4
A A AAA
AHaNNHN M
AAAAAA

—A N 330
—HHH 33
[ W M P = g 4
ArANHAM
HAAAAA
AAAA4dA

NN —HO0
—A NN TINO
HA NI 3IO
caNNH oo+
AN HN M
AHNAHAM

M H\O O
A N3 30
N33O
e H oo
AN AAM
AN A AN

M H N0 n
NN AHAWNO T
—A N N WNO
(28 Wan VA Wan HoV
N NYNH NN A
HAaNNMNAANM
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TABLE I

DIRECT PRODUCTS: 2 x 3 (continued)

2.2 x 3.11 2.2 x 3.12

2.2 x 3.10

2.2 x 3.9

2.2 x 3.8

—A N N0
AN AH N
AN AN
A NN HNM
AN AN A
NN A

[+a X2aXsa RO AN N0
N A NN O
AN NI NO
[sa XA Nea NeaNeaNea
NN NAM
HNNONAHNM

oM N\ NN N0 O
AN T IO
AN 32O
(a8 NeaNaa Wea Wea Weal
AANAHAMNM
AANAHAM

HNAH N
ANAH N
HNH 3TN
ANAHHN A
AHNHANA
HNAHAAN A

AN TWINO
AN TN
(an W W on P s s
HNNHNM
AHANAAN
AAAA~AA

2.2 x 3.14 2.2 x 3.15 2.2 x 3.16 2.2 x 3.17

2.2 x 3.13

AN 30O
AN H NS
L W W o s i, e ¢
AN AN
HNAAHANA
AAA A4

20 I oV o Wi & Vo AN6)
—A NN NN
A A 33
HauNnHaonMNM
HaoaoNAHaoo
AAA A4

(3a¥4aWea WO R0 RNe}
—A N N _FTWINO
AN NN
[saNeaNeaNeaNeaNeal
AN AHNM
NN HNM

AN NN
AN NI NO
AN ZITWINO
HauNHamNn
[ s Vs War W oV oaY
HaunNnHanm

—A NN N0
A NN NN
ANAIINS
HNNAHNOM
HaNaNAoo
HNAANA

2.3 x 3.2 2.3 x 3.3 2.3 x 3.4

2.3 x 3.1

2.2 x 3.18

N HO\O
[an Man I 0 Y= e SN0}
A AN 20
N HONO
A AN 30
[ Ban I 0 Y= i 2N0)

N+ NN N
NN AHWINNO T
—A N N FINO
M N0 0
NN HWINWNO S
Ao N0

AN TN
A A3 2
A A3 3
(an W an B Q V[P s @ Wa
A A3 3
A A 33

NH AN
NAH AN T
—A NN NN
NA AN
N AW
—A NN NN

A A3
A A 3 2
HA A T3 2
AAAAAA
AAAAAA
AAAAAA

2.3 x 3.6 2.3 x 3.7 2.3 x 3.8 2.3 x 3.9

2.3 x 3.5

HNA NS
HNAHA FTWINT
AN AH 3TN
AN AH 3N
AHNAHAIWIN T
AHNAHAIWN S

—A N N3N0
AN N
A3 33
—A N NN
AN TN
A A A 2

(an Wan I o I e i 4
—A N0
[ W I o I e e ¢
U W W o I i g 4
—A NN FTINO
A 3

AN 30O
HAA A3 3 2
AAA I T 2
AN 20
AAA I3 2
AAA 3 2

(SN oA Wan NG RN0 I 4
—A NN FTINO
AN 3 30
(9 Waa Wan INO JN0 I 4
—A NN NO
AN 30

2,3 x 3.11 2.3 x 3.12 2.3 x 3.13 2.3 x 3.14

2.3 x 3.10

NN N0
AN NI NO0
AN N0
NN NO
AN NO
—A N N0

—A NN N0
—A NN NN
ANAH TN
— NN N0
—A NN
—ANAH N

—A NN WINO
ANAH 3TN
AN AH 3TN
AN N NO
AN AH TN T
ANA 3TN T

N NNO 0O
N HOWN IO
A NN ZFTINO
[sa¥eaNeaRNoRNo R N0]
N A N0
AN N3N0

[2a¥+aNeaWNoRNo N0
AN 20O
AN 30
[+aXsaNsa NN RNo B Ne}
AN 3O
AN 3O
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TABLE I

DIRECT PRODUCTS: 2 x 3 (continued)

2.L x 3.1

2.3 x 3.16 2.3 x 3.17 2.3 x 3.18

2.3 x 3.15

NN AA
NAANAHA
HNNAHNN
NAANAHA
NAANAHA
HANNAHANN

A3 33
HH 333
A3 33
~ 333
A3 33
[ W W [ s e 4

AN 330
ANAHINTD
o W o [ e s 4
AN 3T 30O
AN H 3N
A 333

—A NN TITWINO
NN NN
A H 333
AN NI INO
—H NN
L o I o P e e ¢

M\ NN
— NN N0
— NN N0
[SANANARVo Ve V0]
—A NN IO
AN OO

2.4 x 3.3 2.L x 3.4 2.4 x 3.5 2.L x 3.6

2.4 x 3.2

HANAAM
A A A
AHAAAAA
AN AHAM
AHAAAAA
HAAAAA

NN —H oA
A NN AHNM
HANAHAH™M
N N—H NN H
AN HN ™M
HANAAHM

nevH e~
HHNNAHA®M
HANNAHAM
anHNNAH
HHANAAH™M
HA O HA®M

N NOONAHN
NOYAHNON A
HNONAHN M
NN HN
NN H NN A
HaNOMONAHNM

AANAAN
AA A
AA A
HANAAN
AAAAAA
AHAAAdA

2.4 x 3.8 2.4 x 3.9 2.4 x 3.10 2.4 x 3.11

2.4 x 3.7

[sa WoaNaA Nea Waa Waal
NN AHM
HNNAHANM
AN NA N AN LA NoAY
NN
AN AHNM

(38 XsANA WA Waa el
AN AHAHM
AN AHAHM
M N
AN AAHM
AN AAHM

HNAANA
HNAANA
HNAANA
HNAANA
HNHAHoN A
HNHHN A

AN AHN M
HANAHAAWN
A AAAA
HNnOHNM
AHANAHAAN
A A

A A A~
HNNONAHNM
A A AAA
AAAAAA
HNNAHNM
AA A A

2.4 x 3.16

2.4 x 3.14 2.4 x 3.15

2.4 x 3.13

2.1 x 3.12

A NN AHNOM
HANNAHNN
HA A A
AN AHNM
HFANNAHNN
AHAAAAA

YT aXaaXas)
HNNHNM
HNAHNM
YT XaaXoa)
HNONHNM
HN O AHNM

AN AHNOM
AN AHNOM
NN AH NN
AN AH NN
AN AH NN
AN AHNM

HAaNMNAHNM
HaNNANN
I NHANA
HNNONANO
HNNANN
HNAHAANA

HNONHNOM
HNAHANA
HNAHANA
AN AHNM
NN A
HNAANA

2.4 x 3.18

2.4 x 3.17

HAAAAA
AAAAAA
A AAAA
A A AAA
AHAAAAA
AHAAAAA

HANAAOM
HNHANA
A A
HANAAM
HNHANA
HA A A
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TABLE II

DIRECT PRODUCTS: 2 x L

2.1 x 4.2 2.1 x 4.3 2,1 x L.L

2.1 xL.1

maownwnNnd— 3
munwnwn— =
MmO wnNnNo NS
MmN = =
— 2+ W NN
AN
AN A INO0 N
N W R VAR e R Vo R Ua

MmINOO0 HH N
MmNOVOV AN
nmununun—H A = A
MmN = A A
A AN NN NO0 O
AN N0 O
A A A AN
A A AN

mununnnN = =
MmN A
mon NN~ A
TN —H = A
[l W e IR VAN Fa R U Vol
—A A A ununaanan
AN A AWNO NN
N A A unununaan

MO~~~ M
MmO ~-~-H oM
MO0V O0 NN
miunw N\ —H A A
— NN ANNINO -~
AN ONINO -~
—A N AN INO 0O
A A A ununaunan

2.1 x 4.6 2.1 x L.7 2.1 x 4.8

2.1 x 4.5

MmO HnH oo

mwunwnnwIN = o~
MmNt~ A M
munnwN—H A A
—A N H NN~
A A A nNununaan
AN~
A Adunununan

"nmN\OO0 AN
MmN AN
nmununINN e H A
TN A+
—A AN NN N0
A A NN N0
A A A A ununaanan
—A A Adununaanan

MmN~ Ad M
mwunmunnIN—H
mo NN H AN A A
NN\ -
—A A A AN e~
A A Aunununan
AN A A N0 NN
A A A Anunanan

MmO wnNnNo AN H 2
MmN A
MmoOIN O N H N
mununnwun—H A A
AN AH 3TN0 N
A A A NN
AN H NN N0
A A AN

2.1 x L4.11 2.1 x L.12

2.1 x L.10

2.1 x 4.9

[soNeoNeoleoRia g, gl P s
~N\NO O N H T
O ~wno NN H
MmO ~0 NN
S P i P Jo o NeoNooNeo)
NH N ~N0D®
NN 2O~
AN N N0~

O~ Nn NN H
oM N FTHAN
O WNO B~ H N
MmO ~0 H NN
S N\ANHDO~0WN
NN ~DO N0
N H N0 N~
—A NN INO -~

O~ O TN HN
~oCwWn™NN TN A
N wnNoO -~ HT M
MmO~ H N
SN+ NO N0
NN H~0\0 N
AN N0 N ~
AN NN~

MnmonNVO0 AN AN
Tmunu N e—H A
MmOoONO AN HN
mununIN—H A
—A AN A NN N0
A A A A nNaanaanan
AN H NN N0
A A A AN

2.1 x L.14 2.1 x 4.15 2.1 x L4.16

2.1 x L4.13

MmO wNoO AN A
Mmoo~ NN H
onNnNvovVOvNANQ
mownmIn—H N AA
— N A 2FWIN\0 N
—A NN AN N
NN ANOWNOO
—A N H AN NN

OO ~~-NH M
MmO~ A NN
oo NN Hao
MmoNO N HN
AN N0 N o~
—A NN N0 -~
AN HANAHOWNO N
AN AN N0 N0

MmO O~ N M
wmNO 0 H NN
YOI FaR Vo Vo N oV I oV QV)
MmO N NnN—H N A
—A N NWNNO O 0~
—A NN TITNO -~
NN A0 WINOO
AN H AWM NN

MmO ~o NN
NN~ HA M
o~V NN HN
mO =N NN~
—A NN INO ~O
N H NN~ -
NN AH N0 ~N0
—A NN AHWINNO ~1n
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.1x L.18 2.1 x L.19 2.1 x L4.20

2.1 x L4.17

[coNeolieo Moo Riia Pl P P ¢
~0~t~oo M3
OWN~O N H Nt
MmO ~0 H N
i S i i Joo Neo Noo Moo
MO I~~~
NN IO N~
NN N0 ~O

~c~0~o Mt
M~~~ mnonm
ON~~N oM
MmO =t~ N M
MmN~ 0~ 0~
MO~ 0~~~
AN H NN N~~~
AN MO0 -~

wm\O ~O NN T
~=0=~mnamnonm
NOR TN\ ANO I oVl o Mo WaVl
MmO -~ NN H
—A NN~
DAY AT AN A Wl el el o
AN A0 N0
H NN AHWNNO N

Mmoo N
MmO ~0O H N N3
NV NNHNN
mownInNn—H N
AN ITINO O
A NN ITWNO ~O
AN HN N0 N0 O
AN HAWOMO NN

2.1 x 4.22 2.1 x .23 2.1 x L.24

2.1 x .21

~owmunon .+
~~wnmunonenH
MmO ~® — NN
munme~c~r——mnm
N H~cownwn
NN H A~~~
AN M ZINO ~0
A O NN~ o~

[coNeo oo Moo R Sl gl Pl g
mwne~o A+ oI
Mmoo HN H
muwnmuno A+
I I I 3OO
A AN~
AN HIINO N
A FIunununo

[colecooolh Ve P Piks Pl ¥y |
mununo A d H 33
mowno N+
MmN 3
=< 3 1o oo wn
AHA ITunununo
AN H 3TN0 N
A Iununwno

oo NS 3
me~—wno N+t
MmO ~c0 1 v N T
munwno A -
I 3T IO oOoWmn
AN H N ~wnNo
H NN N0 ~DO
A 3TN

2.1 x L.26 2.1 x L.27 2.1 x L.28

2.1 x k.25

MmO~ 0NN
AW Fa W o o I e a W o a0 Y
MmO~ H NN T
nmununun—H A~
—A AN oo ~\0
AN HAWN SN~
A NN INO ~©
[ R R R Y2 R V2R V2R Vs

mon O H 4N
nmwunu N o
mownNo N+
munrunwn e A~
A 3 NWNO N0
A A A NN
AN A INO N
A AAnmunann

oo nNINITNHA
o0 NN A
OOVOVOVANNN N
MmO O N T
SN H OO NN
SN H OO NN
NN AN NOOO0O
AN 3TN0 O

ovownNnITN A
MmO nNoo H N2
VvV ANNNN
MmO NoO H N S
N Ao OVoWnNn
HN A FIINO N
AN NNOOOO
AN HFINO N

2.1 x L4.30 2.1 x L.31 2.1 x L.32

2.1 x L4.29

NORTRFoN VaWol I Wy oy |
o naN H A
ounununaN H A
MmOV OV NN
AN HAAD NN N
NHAAM NN
N HAAO NN
HANNAWNO\OWD

ownownNnaN AN A
mOoOnNO HaNHQ
OO NN AN A
Mmoo HaHo
AN HANAO N0 N
AN HNWNO N0
AN HAN AN N
AN AHNWNMNO N0

Mmoo HN A
monuInHN A
OoNVONHANN
Mmoo NN HN H
— N H AN NN
—A N H AWM NN
N HNNOWNOO
AN H AWM NN

MmO~ HaNN N
[l SR oV 000 WA Wan N
MmO ~N0O NN
mnmune~wuneA Ao
AN MNMNNO -0
(A NoA Wan oA Wandl e Vo W
HaN NN WNO =0
—A AN AWONN SN
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TABLE II

DIRECT PRCDUCTS: 2 x L (continued)

2.1 x L.3L 2.1 x L.35 2.1 x L4.36

2.1 x 4.33

me~-ununeH A A
me~unwnH N H A
MO~ nmMm
Tnmwununw N A A
HNO A AN SN
AN AH AN~
— NN -~
A A AN

~INNN OO0 N HANN N
M~ NHN N
W~ NHA
AUa RO N Sl S I oV 3 WaaY
ANA NN ~-IN0O0
ANA NN S~-NO0O0
NNH O NN
AN NN WNO -~

o NN Hao
~~~wnmunoenen -
AT Ua WS S I I a Yoo
AR T e e KaaYaa)
NN H N~ =N
NN H A~~~
— N~ -
— o o~ o~

MmN~ A AN
-t ononHM
nmune~wn—H AN A
munes~wnd—H AN
[ B K38 o VA T2 R VoY aiNe)
AN AW Haa W ol S Ua W o
[ e K a W R VARVl S Vol
[ e K a W R VAR VW oul Vol

2.1 x L.38 2.1 x L4.39 2.1 x L.4O

2.1 x 4.37

MnmoOvVOHaNN
MnmovVvOVHaNNN
MnmOovVvOVOHNNN
nmwunu N ===
A ANNANWNOONO
AN NN WINOONO
ANNNINOONO
[ W IR UN Ua R W Wo

nNoN~-—HFHM
me~unwnHONH A
nNO ~o NN
nmunuanwn = =~ -
A3 MNuNO N~
H N H AN~
H NN N0~
[ N W W VAN VAR Vo Vo

MmO~ 0Ha N
me-wne~-AMNAM
MmO ~N0HN N
nmwunu A+
AN NNNWNO -0
(A Y B R TaN o R Voo s
AN NN -0
A=A Aunununaan

mnmownun—H A
me~wnNnunHNH A
nmO ~o0 HoN N3
munuinIn—H = = A
N 3o NN
AN AHAWOM NN
AN NN -
A AN

2.1 x L.42 2.1 x L.U3 2.1 x L.hb

2.1 x L.l

nmwunownNn— 34
MmO~ N N
moownNnHoNNN A
nmunuNnIN e~
A A3 nuneown
A NN 3TN0~
A NN AHWNNO NN
A A AN

munwno A A -2
moc~-wunHNNAH
Mmoo wnNnHNNAH
mununnwIN—H A~
A A 3NN
A NN AWNO N
A NN AWNOOWIN
A A AN

MmO~ HN NS
MO~ NN
MO OVO0O NN
nmwunwunnw N = =~
Hao N0 ~o
[ oV aaWaa N Va R Vo I i o
HaN NN WINOOO
N AAWm N

MO0 ~-ANa M
MOV O NN
MnMOoOVOHNNN
nmununInN—=H A
A NN NINO O~
HaNNANNWNOONO0
HaNANANNWNO OO0
A AAunTnunan

2.1 x L.L6 2.1 x L.L7 2.1 x L.18

2.1 x 4.5

nmunwno A3
nmune~IN—HeA N A
mownun—HNHA
nmwununINe—H A A A
A A 3NN
AN ANN N
AN AHAWNNO NN
AAA AN

NOOoOOVHANTN
MmO ~O NN
MOV IO 4NN
nmwunu N IN—H
HNZFTNWNO00
—A NN IINO -0
HNNNWNOOO0
AAAA NN

MOV O0OHNNN N
N0 -0 H NN
MNOOVOV HN NN
nmununwn—H = =
— NN N INO OO
AN NN NO -0
NN AN INOONO
A A AA ;N NN

wnwoownd 3 4
mO ~o AN
MmOVo NN
AV o Vo oW B I o |
—A 3 3 AWNO oW
N NI NO -
HANNITINO OO
A AN
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.1 x L.50 2.1 x L4.51 2.1 x L.52

2.1 x L.L9

MmoOnNO N HN
muwnme-wnNrd AN
nmaownVOo oy
TmwununwInN—H A A A
A NH A0 N0
AN A NN N
A NHNWINO N0
[l N W RN VR U FaN

mwmaowne 3
muwnme~o N
mownun—AN A A
mununwn = = = A
N34 ununowm
A AN NN ~-o
AN H AWM NN
[ W W W VAR Vo R o R Wa

munwnwIN = A A
munme~-wnNred -
mownnNn—Ho—H
AV NN U W N N B |
A AN
A AN H NN N
A N A AN NN
A A ununnn

MmO~ H NN
mumes—ec~rHonm
MmO N O HoH
nmunununn—H =~ —
A NN INO ~O
[ M HAA Yo N Vo Vo W ol o
A ANAHNWNOWINO
A A unununwmnm

2.1 x L.SL 2.1 x L.55 2.1 x .56

2.1 x L4.53

celicoXcolco RN s IS SR
munmo N oA
wmunwnwn = A A
munwnn—H = =
= 33 OO0
AN AH NN N
A AN
e W W R VAR VAR FaR Tyl

nmununwn—H = =~
mwunwnvwn—H = A A
wmwununuin—H A A A
wmwununwn = =~
[l W W RUaRUAR Ve oY
[l W W RN Vo R Vo R VoY
A~ A Aunununan
A A AN

MmN\ O AN
mwunwunwin = A
mwnwnywwn—H =~
munwunywwn—H A~
[ W W AV Vo R Ve R Vo Vo)
= Aununaanan
A Aununaanan
A A AN

nmunownHeH oA
murnwnN\ O AN
nmununun—H A = A
mwunmunuin = = = A
HANA NN N
A oo
A A A AN
A A AN

2.1 x L4.58 2.1 x L4.59 2.1 x L4.60

2.1 x L.57

colcoNoo o o s Pile g K., 4
[ el S i XA XA X
OoOwWnNe~o NN
MmO ~o NN
i i, i, i JeoNooNooNoo)
(32 X3 X3 Yoa Wl ol Sl o
NN IFITOWN~©O
A NN TN~

MmOV oHNn =S
mOowno H N H 3
Mmoo N3
mOowno - o3
NN SFTNO 0 o
AN A TN O0 N
N H N0 WND
—A N H N0 N

[coXcolooleo Pia il Pl B 4
~=0--on M
mme-c~H oo
mwme-c~ oo
S 3 3 3o ODOD©
[3a Xaa YA Naa Warl ol ol o
— =AW -~
A Hooann e~

[colicolooNooJiia Phs Pl i g
me~—ownHonao
Mmoo ~-nNnHaoaNH
mwunwn N+ <
e i, P g Yoo Moo XeoXoo)
HOA AN SO
NN HWINNO N
(N RN AN Ta R Ual

2.1 x L.62 2.1 x L4.63 2.1 x L.6L

2.1 x L.61

~O ~O N NS
~O ~O N _JTN 3
mowmno N
mownNnoOo HNHAN
NN 0~O ~-O
N3 N_JF -0 0~
—A N HNWNO N0
N HNWINO N0

moOoo~HNTM
N0 ~O H o NS
movovwnHaoaao
monNnNO o+
— N NN O~
A NN 3N ~O
NN HWNNO NN
AN HN N N0

wmO -~ H NS
MmO~ 0o
MmO ~N0OH NNy
wo ~wnH NN
NN NO -~
AN -0
— NN NDO -0
—A NN HWNNO N

@ O ® O 4333
M~ aononm
mnmwme~—o —~ ~ N
mwnme~o N
P s s S oo NeoNooXoo)
M~~~ -
A AN gnnNe~-o
NN unnNc~-o
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TABLE II

DIRECT PRCDUCTS: 2 x L (continued)

2.1 x L.66 2.1 x L.67 2.1 x L.68

2.1 x L.65

el el o 32 Xaa Xsa Xsa)
el el O A XA Xsa XA
MmO ~oOHN N
MmO -0 Ao N
(32 Xaa WA Wea W SNy S Y S
(3 ¥aaWaa Waa W ol SN S o
HN N ZFTNO ~o
HN N ZFINO -0

~t~~Oo NN
[ S e o N aaWaaWaa Wi
MmO~ N3
MmO~ H NN
32 X3 X3a T= N ol ol oute'e)
NN M -0~
HN N N0~
—A NN INO ~0

MO ~0O +H N
MmO ~oHoN N2
MnmownNnNOHaNAHN
mownNnooHNAHN
NN NO -~
A NN NO -~
AN AHNWINO N0
AN AHNWINO N0

O~ ~F M N
O~ NN
onNnonNnaNHN H
MO N O HAN M
P o g P o g Vool S e ol o
N NI ~O~®
NN A0 N
AN AHNWINNO N0

2.1 x L4.70 2.1 x L.71 2.1 x L4.72

2.1 x L.69

[colicoleco oo Riin gl gl gl g
[l S s a W e a Wea Waal
MmO -~ NN
MmO --H N NN
e P i, i Jo o NeoNooXoo)
(32 X3 Xaa Xsa Waml ool ol o
—HNMNAWINNO -~
—A N N NINND -~

moOwnNnNo AN 2
mowno AN
mOoOwno N
MmO NnNoO N H
HNAHITNOWN©
HNAHAZITWNO N
HNAHZITWNO N
HANAHITWNO N

MmO~ HNn N
MmO -~
MmO~~~ NN
MmO ~t~-HaN MM
NN N0 -
HAN NN WNO o~~~
—H NN NNO -~
HaN NN WNND -~

mOoOomo HN 3
MmO~~~
MmMuINOO NN
munwryw NN+
AN T TN OO
HN NN -~
AN NWNWINOO
A AN

2.1 x L.74 2.1 x L4.75 2.1 x L.76

2.1 x 4.73

me-c~-O HoNnNn 3
munmune~H e
nmuINnIN O A+
nmunINnun -
[ 3 Waa Pi= A VoW S 0 o)
A AN NN
A AN NN
A A A unununaan

(S o e Xsa Xsa Yaa
[ o S S 4 Xaa Xaa Xaa
MmO~~~
MmO -t~ nm
X Xaa Xaa Wl ol Sl o
(3 XaXaa Xaa W o ool ol o
AN NN NND -~
Ao~~~

[coXo oI Sl S i i s oW o o
[ S S a8 138 X3 Yaa
MmO - NN
Mmoo -t~ NN
s g e aWeaYeoNe ol ol o
(20 %32 Xaa Xaa Y ot Sy Sy S
AN AN NNNO -~
— QN NN -~

-0 NN
[l S e 3 X3 XA Ysa)
Mmoo~~~
NN~ NN M
(3 Waa Waa W= i S Sl S e o)
[3aWeaXsaWaa W ol ol ol o
—A NN WNO -~
—A N NN -~

2.1 x 4.78 2.1 x L.79 2.1 x 4.80

2.1 x L.77

mnM\O o —H N A3
MmonNOHNAHN
MmMOoONOHNHN
mownvoHanrdAao
HNAHITWINO N
AN AN N0 WINO
AN AHNWNNO N0
—A N AN WINO

MmO wno AN A
monuInNnHNAA
Mmoo N A
mownunNn—A N A
HaNH 3TN0 N
AN A AWNNO NN
HNAHAWNO NN
AN A AN NN

Mmoo NN
moNOHauAN
mnmownNnOoHauHw
monNOrANAN
AN ANWINO N0
AN AN N0
AN A NNWINO N0
A NANINNO N0

mownunNn—ANAHA
monNnInNn—H N A A
monuInN—HNAHA
monun—ANAH A
HANAH AWM NN
AN AWM NN
AN A AWM NN
HN A AWM NN
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TABLE II

DIRECT PRODUCTS: 2 x L4 (continued)

2.1 x 4.82 2.1 x 4.83 2.1 x L.8L

2.1 x L4.81

[coNcoloaliecoJPin P Pl P 4
munun N = A=
MmO - N A
mwnunwn— -
P RS S i Jeo NeoNooNeo)
A A AN
AN AWNO ~Wn
A A AN

MmO~ NN T
Mmoo NN H A
MnmOoONOANHN
Mmoo NN H A
AN N FIINO ~o
AN AHAWNMO NN
AN HNWNO N0
AN A AWNO NN

mownNnINn—H N A A
MmO N NN H
movovnNnH NN A
Mmoo N —H A
AN A AN NN
AN N AWNNO N
ANNAWNOO N
AN A AN NN

MmO ~0 A NN
MmO N0 HNAHN
MnmonNnOHNAHN
MmOoN O HNAHN
ANNITNO ~O
AN HNWNO N0
AN AHNWINO N0
AN H NN N0

2.1 x 4.86 2.1 x 4.87 2.1 x 4.88

2.1 x 4.85

mO ~0 H NN
Mmoot~ N HM™M
MmO N0 H N H
mowninNn—H N A
HaN NI N0 ~©
AN H NN N~
HAN AN WO WINO
AN AHAWNO NN

MmO NnNoO A N~
MmO N~ HNAHM
MnmoONO N HN
Mmoo InN—HNAHAH
AHNAHZITWNO N
AN AHONWNNO N~
AN AHNWINO N0
AN AHAWNMNO NN

[colcolizo oo Pi iy Pl 4
Mmoo H N S
mowno H N
Mmoo H N H 3
Py i, g, P Joo oo Neo Yoo
—A N H 3TN0 O
AN H N0 N
AN A 3TN0 N

MmO ~0 H NN
mnmonNe~-A N HM
Mmoo NN H N A A
mownInNn—H N H A
HaN N INO ~©
AN AN NN N~
AN AHAWNMO NN
AN AHAWMNO NN

2.1 x 4.90 2.1 x .91 2.1 x .92

2.1 x 4.89

MmO NnNoO AN~
MmO~ HaN N
MnmOoONnN O HNAHN
MmO NO AN HN
HNAHJIWNO N
HaN NN WINO ~0
HANAHNWNOWINO
AN AHNWNOWNO

mowno N H
mo e~
monun—HoN—H A
mownun—H N - A
AN HIWNO N
AN N AWNNO N
AN AHAWNMNO NN
AN H AWM NN

[solooNeoNoo R P Py iy ¢
MmO~ HN M3
Mmoo AN A
Mmoo AN 3
I I3 I oD D
HAN N INO ~o
AN H INO N
AN AHINO N

MmO ~0 = NN
mownnun—HN -~
mownunNn—HN A
Mmoo nnuInNHN A A
AN N ITNO ~0
AN AHAWNO NN
AN HAWNMNO NN
AN AHAWNO NN

2.1 x L.9L 2.1 x L.95 2.1 x 4.96

2.1 x L4.93

MmO ~Oo AN
MmO~~~ anenmMm
MmO~ 0 HanMNN
MmO c~wnHNNH
HANNZITWNO -~
—A NN ~~
NN NO -0
N NN AHWNO N

MmO ~OoHao M3
MO -t~ NN
MmO IN O HauHQ
Mmoo unNnHNHH
—A NN FTINO ~O
—A N NN -~
AN HNWNO N0
AN AN NN

N0~ —H NN
NO S~ N MM
mo NN —H N A
mo NN —H N A
A NN FTNO ~0
— NN NO ~~
AN AHAHWNO NN
— N HH N0 NN

Mmoo N <
MmO ~nH N H
Mmoo NHN N A
mownmunNn—H N
AN A ITINO No
A NN AN~
HouNAHWINO 0N
AN H AN NN
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TABLE II

DIRECT FRODUCTS: 2 x L (continued)

2.1 x L.98 2.1 x L.99 2.1 x L4.100

2.1 x L4.97

W~ S N
(S ol e o 2o Waa Waa Pl 4
MmO ~O AN NS
MmO~ o N
S 3TN _FO DO
(3 XaaNaa W= i Sl Sl e o
ANV -~
AN N TWINO N~

[coNcoleolleoin Pl Py i
MmO ~o N3
MmOV NN
Mmoo HN
e GRS i g Joo Neo Yoo Neo)
HN N WO -~
FHANN FTINOO
HNAH 3TN0 N

[caXcoNoo oo i i i B, ¢
[l Sl S 32 X3 XA XsaY
MmO ~O AN N
MmO~ A NN
< 3 3 FOoOOD®
(32 X2 Xaa Naa W ol ol ol o
AN N N0~
AN NN -

MmO t~o AN NS
MO S~~~ N MM
(VRO RNo RVe I o oV oV oV]
mownNnwnHN A
A NN N0~
AN MNNINND -
HNNNWINOOO0
AN AAWNNO NN

2.1 x 4.102 2.1 x 4.103 2.1 x L.10L

2.1 x 4.101

[colNeoleoNo ol iy iy iy ¢
(SRS S e N3 Waa Wag Wi 4
MmO ~-oO NN
MmO ~-O NN
= 3 3 OO
(32 X3a Xaa W= sl ol S o]
NN FITWNO ~O
A NN 2NN -

OO~
(S S e Naa YaaNaa Wi §
wmO ~o Ao N
nmE ~oA NN
=3 3TN0 DO~
AN AN A = i s i ol o e o)
oM 3TN0~
o N0~

colcoNo ol o i~ PR i S, |
MmO~ AN N2
MmO ~o HN N3
MmO ~O AN NS
B i, i, g, JooNeoNeoXoo!
AN 3TN0 ~o
NN N0~
AN 3TN0~

MmO~ Ao N
MmO ~0 AN N2
MmO~ AN oS
MmO ~oO HN NS
NN 3TN0~
NN N0 -
NN 3IINO ~O
AN N 3TN0 -0

2.1 x L4.106 2.1 x 4.107 2.1 x L.108

2.1 x L4.105

N A A
nmununwun = A A~
MO -t NN
nmunwnuin—H A A A
A ANNINaON
A AN
—H NN -~
A A AN

[coNeoloolh Ua Wi Bo Pl gy
nmunwno A
nNO ~o NN
nmunwno A -
=< 3T 3THOOOWN
A A I N
HoNNN 232 N0 -~
(W W B R UA R T a R ¥ Ve o)

OO~ TFM
[ Sl Sl S s Waa Waa Waa
NN~~~ NHOMOM
MNO -~ M
P i o g Wan Yoo Moo B Ol o
(32 X322 XA Xaa W ol ol Sy o
AN~ NNANNNO N -~
—A NN -~

[eoXc o T Sl s i 3 g Wog
o S o A X XA Yaa
AT e W o I s a Mol
AT R Ua W ol I s a Mo
23NN O -~
32X Xaa Yoa Yol S Sl o
[ i H3A XA R Va R Fa Wl o
[ i N Xaa R Va R FaW ol o

2.1 x 4.110 2.1 x 4.111 2.1 x L.112

2.1 x L4.109

mO N AN A3
munwne~-— A A M
nmuN\NuINO AN
nmwununwun—A A A
HNAZITWINO N0
e M AR VaR Vo R Vol o
AN NN N0
A HAHA UMW

mownwne 34~
nmununwun—H A~ A
MmO~ o+
NN~
—A 3 AWnNoo NN
A AN
AN MNAHWINO N
A A AN

nmunwno A3
munwnNe~-A A AN
nmuINnN N O AAAN
nmununwn—H e~ A
AAA NN
AN o~
AHA NN INO
AeEA AN

mnmununuInN—H A A A
mun I\ A A A
mo -nNnH o N
i A A A
A A A A NNINWDn
A A A NN
A NN AWNNO N
A A AN
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.1 x L.11) 2.1 x L4.115 2.1 x L4.116

2.1 x 4.113

[cooalieo oo Jiia il P il g
munwnao A +H 33
NN~ H o N3
munwnNo A+ 3
I e s s oo Neo N oo oo
A A 3Iununwno
—A NN FIINO ~O
A Z2unununo

MmO ~0 H N Nt

munrunwn—H = H A
MmO~ HN M
nmununwnH—H - A
AN N ITNO M~
N AAunununan
HaN NN WNO SO
AHAAunununn

nmwnwno H = -3
nmunne~-dA A A m
wmo -~ H
mununrwn—H A A A
A A 3unununo
N N AR VaR VAR Fa oo
AN HWNMNO N
AdAA Ao

munwno |-+ H 3
munwnes~ - A mMm
MmO -t~ M
mwununwin—H A A A
—A A A3 unununo
A A AN e~
N NN -~
A A AAununnn

2.1 x 118 2.1 x 119 2.1 x L.120

2.1 x L.117

Mmoo AN
O~ HHM
ONNO N H AN
movovwn—HaNH
HNNTITWINOOD
N H A MO NN~
NHANOWNWNO
HNNAWNMOOWN

N0 ~0 H N3
mnmunes-c~—HAHMNM
nmununun—H =+ H A
nmununun—H H A
AN NI NO ~O
A Hd NN~~~
[l W W Vo R Vo R VaR WoN
A A A unununn

nNO~oHN N
munne~— ™M
MmO ~O0Ha N
nmununun—HH A
AN 3TN0 ~o
A AN NN~
AN NN WNO -0
A AAunununn

wmwnwno A+t
nmwununwaneE A A A
MmO~
nmunwnnEH A+ A
A A 3N unno
A AN
—A NN AHWNNO N
A A AH AN

2.2 x L4.3

2.2 x L2

2.2 x L.1

2.1 x L.121

NN 0
=N NNIN0 0
A = AHunnnn
= AN
HANNAHAHNN
AN AHAHNN
AAAAAAAA
A A AAAAA

e W W RVa R VR Vo Ve
A AN WN
AN H AWM NN
A A ununnN
L e e e e K e |
AAAA A4+
HNAA AN A
AHAAAAAdA

—A NN -~
AN NN -~
AN ANWINO OO
A AAunununm
[ IS V3 WA Wan QU 02 Wia
HaMNMNOHAN N
HAaANNAHNNN
AAAAAA A4

nmunownA N A
nmununwne A A A
nmununwn—H A=A
nmununwneE = 1 -
AN A WOMWNNO N
Il W W VAR Vo R Vo gl
A A A unNununn
A A AN unn;nm

2.2 x L7

2.2 x L.6

2.2 x L4.5

2.2 x L.k

— N NLALANO O
e R K A2 323 VatVe)
A H AN
A HunnINWn
HANNAHAHNN
HAHNAAA©
e R R R e R
AHAAAAAAA

A A AN~
A AAnNununn
AN A AWM NN
A A Aunununaan
AAANAAAN
A AAAAA
HNAAHANA A
A A A AAAA

ANAH 3TN0 N©O
Lo B W I e IRV N VAR Vo Wa
AN AHNWNO N0
A=A Anuinnunan
AN AN A
A AAA A4
HAaNHNANAHN
AAA A A A AdAA

N3 Awunownn
A=A Aunaunnan
AN A 3TN0 NN
—A A A Aunununan
A3 A A A3+
AHA A A4
AHNAH THNAHZ
AHA A A4
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.2 x 4.9 2,2 x 4.10 2.2 x L.11

2.2 x 4.8

S NN O S0 N
N2 N ~O N0
N3N0 N ~
NN TN DO
B e AWV o I o a WV |
NN TITHN
NA 3TN H 3TN
NN T HNND

S N\NHNDO N0
NN~ 0y
NH3TNOWND ~
NN N0~
s oA W B QV P~ o g Wop IV
NTNANTNA
NH3NnANAH M
HaNNFTHNNTD

HoNHNWNO N0
N~ Aunununwn
—A N HNWINO N0
A AN
HoNuANHANAN
A AAAAAA
HaNHNANAN
AHAAAAAAA

AN H NN~
A A AN
A AN~
A A AN
HNnNAoNnAonAHN
A A A" A
AAANAHAAM
AAAAAAAA

2.2 x 4.13 2.2 x L4 2.2 x L.15

2.2 x L.12

N 3TN0 WND 0~
HAN N FIINO -0
NANAOWINOWN
AN AHNWINO N0
N3N NAHM
NN IANNNZD
NFHNANAHNA
HNANANAN

—~ oV MINO O ~
— NN INO -
NN NO N0
AN A AWM NN
AN AH TSN
HoNuN AN
NHANANNANN
HNAAANAA

HNNZFIWINO ~©
[aaWau oVaa W o R Va RO o
NNYAH NO -0
HANMNAHWINNO -
HNNZTFITHNNZ
(38 Won oV o Wag Wop BQViNagl
NN~ NNHN
HNNAHANNA

3T 33O OO
NHNT N0 O
NNH IO~
HNNTITINO ~0
Py Py i, i P, i, P, i, §
NN H NS
N NH 3T NNA 2
NN TTHNN N2

2.2 x L.17 2.2 x 4.18 2.2 x 4.19

2.2 x L4.16

DATMATARS Bl ol olee)
(s XA A WA W ol ol o il o
AN NN N~~~
12335/07_.,.(
[aa Waa Wan P o g Woa W op P 4
[saNsaNaaNaaWaaWeaNoaNoal
NN MM
F NN AHN NN

NN IINO O
[3a N3aXaa Waa W oy SN Sy o
NANOANO NSO
A NN AWNO N
HauMNTHNNZD
[3aX3a X3 X3a X2 Y32 XA X3aY
NN NANQN
NN HANNAH

AN IN OO
Ao N3N0~
N HNNOWNOO
HANAAWNO NN
HoN T HN T2
NN TTHN NS
NHaNNNNANN
HNAAANAA

—A N A IFIINO N
—AANNAHWNO N
NN N0 N0 N0
AN AHAWNMO NN
HaNAHA3IANAHD
[ VA Wam W e I eV 3 W
aNHNANNANN
HANAAANAHA

2.2 x Lh.21 2.2 x L.22 2,2 x L.23

2.2 x L4.20

=3 3 O OO
AT o
AN AAINO N
A A3
s e I, S i, i s RS §
AHAMNIAAMNT
N A3 ANAHZD
(o W B P e o W o P

S T I oo WN
HH A Iunnuno
HNAHIWNOWND
A A 3NN
43 34 33 34
HAA T AAA
HNHFTANAS
(o W W = e W B D

S g, i g s oo Yoo Noo TN
AHoNH N~
NN -0
A A Iunununo
S P RS s [ i s g |
N 3 AN+
HaNNTITHNND
A3 A A3

=3 3T FTODODOD
NN~~~
NHN IO WNN-C0
AN 3TN0~
S s S S i, R . i |
(38 Waa Waa Wi ia 0 Wo g Wo g Pika g
NN FITNAHND
HaNNIITHNND
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TABIE II

DIRECT PRODUCTS: 2 x L (continued)

2.2 x L.25 2.2 x 4.26 2.2 x L.27

2.2 x L.2L

[ e N VR TaYe o RV RN0)
A A AN
AN HIWNOWND
AAAAunnnn
H3d1NHA TN
AHAAA A4
AN AT HNAH
A A A

S ANHAHDOOWNWN
S NHHOO NN
NANNANO OO0
AN IFINO oo
G NAAdA3TNAHA
N A 3TNAA
NN
[ VP s g B oV, i 4

s QU gy oo Yo oo I Vo
AN AH 3TN0 N
NANNANOOOO
ANAH N0 WN©
SN ITA 3TN H
HoNA T ANAHZ
[QUN VI oVl o VA o Ul o U oV I oV}
HNAHATIANAHZD

N3 ~0 NN
NN H A~
A NN FNO N~
A A oW~~~
NN
NN AN+ A
NN AN
AANNNAHA O

2.2 x L1.29 2.2 x 4.30 2.2 x .31

2.2 x L.28

NAHANAOWINO N
ANANNWNO N0
NHNAOWINOWN
AN AHNWINO N0
NHNANAHAHNA
HauANNAoNAHN
NHNANAHNA
AHNANAHNNAN

—A oA AN NN
AN A AN NN
AN HNANOWNONO
AN A AWM NN
HNAAANAHA
HNAAANAHA
NN NNANNN
HNAAANAA

AN AN N
(AN AN Haa W o o R Vol o
AN NN -0
[ W s a W R Wa R Fa o Vol
[ MoV sa WVl I QUL a W)
AN AN NaaNaa WaalWon Hop
NN
A NAAANA

[ =R 3aWoVA UaY. ol N6
[ A Wan B3R VaW o FaW s
HN N FTWINO -0
A AA NN
[ = e a WVl o = o g WV
HNHNnAHNAH®M
[ IS VI W= e I GV o g i
A AAAAAA

2.2 x L.33 2.2 x L.3L 2.2 x L.35

2.2 x Lh.32

N NN S~-INO0 N0
N NN ~INO0N0
NN AN SN
N NN NINO -~
(30 Wan B QU o Ul oo We IV o\
(30 Wan B oV o Ul o g Wop BN QVIN oV
N NHANANAHA
NN HN M

(38 %38 Wan HaVN S S Vo RNe)
NN H A==
o M B WA R VAN Vol ol o
[ i B XA R VAN Vo W o o
N NNHoaonnoNnHo
NN~ NN+ A
AN HAH NN
AN HA NN

A AN NN -0
(3aNaa W Haa Warl SR Ual o
AAN AN ~-WN
AN AN SN
A NN AANQ
NN HONNNN A ™M
HANAHAANA
A NAHAANA

N AHAO WM
N AHAO NN
NHAAO NN
HaNNNWINOOO
NAAANAAA
NAHAANAHAA
NAAANAAA
NN

2.2 x L4.37 2.2 x 44.38 2.2 x .39

2.2 x Lh.36

[ = HaaN VaYeo R VoW o
AN A AN SN
AN N3N0~
AAAAWnN NN
AH3ANAH AN
HNNAAANAHA
HNNZTITA NN
AAAAAAAA

AN INO -0
AN H AW~
AN NN WINO -0
o e W VAN UaR U R V)
AN
AN HNAHM
NN AN
A A A A A A

N 3 Ao
[ N Wam lam VAN o Vo R WY
NN 3TN0~
A A AN NN
A3 A A 34A
AN AN
HoNoNn T~ N2
(o B B W e W W e |

A oA AN~
AN A AN NN
— NN -~
N A AN
I W M W B0 W By
H N AN A
BN aa WoaA W HoUNSa Wag)
AHAA A A A
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TABLE II

2 x 4 (continued)

DIRECT PRCDUCTS:

2.2 x L.l 2.2 x L.U2 2.2 x .43

2.2 x L.LO

AN wno
A NN AHWNO -
—A NN AHWNONO0 N
A A A AN
A A3 A A3
HoNNNAHNONAH
HoaNAAHANN A
AAAAAAAA

AN N0~
AN NN -~
—H N NNWINO 0O
— A A ununanan
HNNZTH NN
HaNMNANHNOM
HaNNNAHNN N
AHAAAAAAA

A NN NN N0 o~
NN ANWNONOO
A NN ANINOOO
A A A NN
HAaNNNANNM
HAaNaANNA NN
HaanaNAHAANANN
AHAAAAAdAA

—A NN N0 OO
NN ANNOOO
A NN NWNOONO
A AAAununaanan
NN NANANN
NN NN
HaNNNAHAHNNNN
HAHAA A A A

2.2 x L.U5 2.2 x L.L6 2.2 x L.U7

2.2 x L.uhL

—A N FTANWNO OO
HoNNATINO ~O
AN NANWINO OO0
A A AN N
HNJTNNAHAN T
HaNNTFTHN NS
HaNANNANNN
AHAAAAAAA

A NANANWINO OO
NN WNO ~0
HANNANWNOOO
AA A AN
HouaovNNAHANN
HaNNNNHNN
N ANNANAN
AAAA A A A

N 33N o n
AN NIINO ~0
HN N ZFTINOOD
[ N W W RVa R Vo R Vo Vol
H 3 344334
NN THN N T
NN ZTAHNNZD
HAAAAAdAA

A J3AWnNwWnNon
NN INO ~o
—AANNAWNOO LN
A A A NN
HA3 44434
HNNTITHNONZ
HoaNHAHANNAH
A A A AAAA

2.2 x L.L9 2.2 x 4.50 2.2 x 4.51

2.2 x L.L8

N 3 AN o
AN 3NN~
AN AH AN WNWN
A A AN
AT A A A3
NI AN
HNAAANAHA
AAAAAAAA

A Aununaanan
[ Mo A Won R VaR Vol o g Wl
AN A A N0 NN
A AN NN
A AAAAAA
AN AAHAANAH
HNAAANAHA
AAAAAAAA

N N0~
AN~~~
AN H NN N0
— AN
HouNFTHN NS
HHNANAHAHNM
HauANANAH©
A AAAAAA

A A 3NN
[l N a W RVaR Vol g Vel
AN AHAWNO NN
A A AN NN
AA A3+
AN AHAAHNA
HNHAANAHA
A AAAAAA

2.2 x L4.53 2.2 x 4.5 2.2 x L4.55

2.2 x L4.52

A AnNinaanan
— A Aunununan
A A A AN
A A Aunnunan
AAAAAAAA
AHAAAAAAAA
AAAAAAAA
AAAAAAAA

—A A A0
A A A NN
A AN
A A A A NN
HAANAAAQ
HAAA A A
AAAAAAAA
AAAAAAAA

=N AN N
A AN NN\
—~ 4 =4 Hununaann
A A A A NN
A NAAANA
HAANAHA~A N
A A AAAAA
A A AAA A A

AN AHNWINNO N0
A A AN N
AN ANWINO N0
A AA AN NN
HANHNANAQ
AHANAAANA
HaHANANAN
A A AAAAA
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.2 x L.57 2.2 x 4.58 2.2 x 4.59

2.2 x L.56

AN N FTNO\0
AN AH N0 N
AN AN N
AN IO N
HaNNTTHNNT
HN A TN
AN FTANAHD
HNA AN A

S 3 F FoOoO
(SA XA WA Woa N ol ol ol o
A A oo~ o~
AN~
e o P i i, i i L ¢
AN NeaNeaNeaWeaWeaWaa
AN AHAHNNM
AN AH AN

P P i i Joo N oo NeoNoo)
AN HWNS0WN
AN O AHWNNO -
A A A unununan
s S P P P, P, P P ¢
HnN AN A
HaNNAH AN A
(o B B e W o B B W

= 3 F FO OO
A AN AWONWNNOWN
A A A A unununan
[ W W W Vo R FoR Ua\ Vol
B P P PR i P P P ¢
AANA A AN A
A A A A4
A A A A4

2.2 x L.61 2.2 x L.62 2.2 x L.63

2.2 x L.6O

AN WNO O~
— NN N0 -~
A AN AN AHWNMNO O WN
AN HNWINO N0
Hau NN N
AN AN
N NAANN A
HaNHNANAHQ

AN N0 ~0
NN ANO -0
AN ANNO -0
A NN AHWNNO N
[ A VI aa W= o e I oV I o 0 Wi
AN ANAHNNOQ
NN NN
[ WV W e I I GV s a W

< 33 FtooowO
(3 Xsa X3a Xaa Wl S S o
A d N i~ o
A HNn ST~
P iy, Py Py Pl Py Pl i ¢
(32 %32 %32 Y32 X0 X3 Xsa Xaa
AN AN
AN A AN

= 3 F 3OO0
NN N~ - 0~
N AN IO N~
AN NTN\\O ~©
s s P P i i RS S
AN N a WA N aWea Wea oA
NHNTFTNAHNT
NN T AN NS

2.2 x L.65 2.2 x L.66 2.2 x L.67

2.2 x L.6L

(32 X2 Xaa Vo= S Sl S e o)
(32 XA Xaa Vo= dl ol ol S e o)
AN N3N0~
—A N0 ~©
42 X 32 X oA Y= X 0o Won Wop Wi ¢
92 %38 Xaa Y= 00 Wo g Wiag Wik ¢
HaNN TN NS
[ VA P e I QU o P 4

—A N N FNO -0
A NN N0 -0
—A N AN NN N0
—A N H NN N0
NN AH NN
[ IOV o0 Wit o o QU [ 0. Wi ¢
HANHNANNAQ
HoNANANAN

S N3N0~ 0~
NN 2~~~
NH AN A0 WINO N
AN HNWNNO WINO
B g 00 Wit 0 Wit o g Wik o 0}
(38 W= g o g Wit g o Wil 0 Wi ¢
N NANAHN A
HaNANANAQ

NN 2 ~DO ~0
NN 2~ ~O
AN HNWNNO N0
HAN AN N0 WINO
(9 W= o 0 Wit o o g Wik g0 g Wi 4
[0 Pien g 0.0 Wikn J 0. Wiew g 0. Wik 4
HouANANAQ
HN AN NAQ

2.2 x L.69 2.2 x L4.70 2.2 x L.71

2.2 x L,.68

AN H N0 N
AN H N0 o
AN HZFITWNO N
AN A3 WINO0 N
AN AT
HN AT
AN 3T HN A D
HNA TN AT

—A AN FNO ~©0
AN NN~~~
—A AN~~~
— NN AN -~
AN AN NS
AN AN M
S A XA Wan R eV oa Waa
NN ANOOM

[ o= = A Voo e o Xoo)
—A NN -~
—A NN N0 N0
A A AN
AN AN 2
HouonnHNn M
AN AANQ
AHAdAAdAdd

(28 %30 X0 Yaa Y Suuy Uiy SNy
(3 XA Kaa Xaa Yl o ol o
A NN N0 -
—A NN N0~
12 X3 XA XA XA Xsa XA X1a
(22X X3 XA XA XA XA XA
HaNANTIT NN
HNN\ T NNTD
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.2 x .73 2.2 x L.74 2.2 x L4.75

2.2 x .72

122 %20 Wea Waa WU Ny Y N
32 %12 %38 Yaa WS S Ny N
o ANNO — ~
N AN ~ ~
XN YaXaa Xoa)
X X3 N TaaYeaYaa Yoo
HaNMAHN MM
HNuMNANHau NN

S NN O -~
[ Xsa XA Naa N ol S ol o
AN ANINO o~~~
—A N MO -~
S NN oM
3% X3 X132 X3 Xsa X3a Xsa
T S A XA Was s VK32 X3
HaNNN oM

(20 %32 Xaa Y= ff Sy S . o)
(e %00 W aa Waa Yo sy Sy .
AN NNNOWNO ~ -
AN NN~~~
(88 WoA Wah Wit 0.0 Woga Wog Wil g
(52 YA N AN A NoaWea Wea Woa
AN HA M
HANOONNOH M

=< 3 I FTomwmoD
13 X3a X132 Xaa Yo Sy Sy o
—A N M ANO ~ 0~
AN ANMNINO ~ 0~
P i P P I, i, (i, i ¢
22X X2 Yo Yaa Xoa Yaa Xaal
HaunonHo e
HauMNOH OO

2.2 x L.77 2.2 x L,.78 2.2 x L.79

2.2 x L.76

AN HITWNO N
AN AHAHWINO NN
HANAAWNMNO NN
AN H AWM NN
AN TN
AN ANAHA
AN AHAANAHA
AHNAAdANAHA

AN H NN N0
AN HNWNO N0
AN H NN N0
AN AHNWINNO N0
ANAuAoNAQ
AN HANANAQ
A NHAHNANAHN
AHNANANAHN

AN A AWM NN
AN AHAWNO NN
AN A AN NN
AN A AHINNO NN
AN A ANAHA
AHNAAANAHA
AN A ANAHA
HN A4+

AN~~~
A4 A ooununun -
[ W W QA Vo R Fa R Vo W\ ]
A A AN
AN oo
A A "NAAA AN
A ANAAAdAQ
A AAAdAdd

2.2 x 4.81 2.2 x L4,.82 2.2 x 4.83

2.2 x L4.80

AN N ZFTWINO ~©
AN AWM NN
AN NN NN
AN AHAWNMNO NN
HNN T HN NS
HN A ANAHA
HN NN
HNAAANAHA

AN A AN NN
—A NN HWNNO ~1n
AN AHWNONO N
AN AHAWNMNO NN
ANAAANAA
AN Ao
AN A
AHNAAANAHA

AN N0 o~
AN AN N0 N0
AN AN WNO N0
AN A NN N0
AN TN NS
AN NAHNAHN
AN ANHNAHN
HaNANANAHAQ

HNAHIFIWNO N
AN AN N0 N0
AN AN N0 N0
AN AN WINNO N0
HouA A NAH 2
HauANAoAQ
HNANANAHN
HANANANAN

2.2 x L.85 2.2 x L.86 2.2 x L,.87

2.2 x L.8L

AN A N0 N
—A NN N
HAN - AWNNO0 N0
HAN - AN NN
ANAHA AN AH S
HNrONNHNAM
HNANAHNAN
HN AN A

S 3 T FOODOD
AN H N0 o
AN HIWNO N
AN HZNO0 N
P P i, PR i, P PR P
HaN AT AN A2
HN A3 AN 2
HNA3ITANAH 2

—A NN N0~
— N AN N~
H N A AWM NN
AN A AWM NN
HaNN NN
AN ANANAOM
AN AAAdANAA
HANAAANAHA

= 3 F FtoO OO
A A AT
AN AOAWNNO S~
A A AdunuTnanan
B S i i, P P i s |
Al A4
HaNNAHANONA
A A A4
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TABLE ITI

DIRECT PRCDUCTS: 2 x L (continued)

2.2 x L.89 2.2 x L.90 2.2 x L.91

2.2 x 4.88

AN HIJITWNO N0
AN N AN N
N A AN NN
AN A A NS NN
AN AN
AN AHAHA A
HNAAANAHA
HNAAANAHA

B i s s oo X eoNeoXoo)
A NN N0 -0
A NAHIFINOWNO
AN IO WNDo
B e e, . i, O, i, i
AN TN
AHNA IS N AT
AHNA T ANAHS

A NN IFIWNO ~©
AN A AWM NN
AN A AN NN
AN AHAWNMO NN
AN FTH NN D
AN A ANAHA
ANAAANAHA
ANHAdtNAA

—A NN UN0 -0
AN A OO N~
—A N H NN NN
—H N H A0 NN
AN ANND
HNANNHNAM
HNHNANAHN
HN A A ANAHA

2.2 x L4.93 2.2 x L.9L 2.2 x 4.95

2.2 x L.92

AN N FWNO -
AN NN INND ~ -
AN AN N0
AN A AWM NN
AN NN
AN NHNOOM
HNANANAN
AN AAANAAA

AN NI N0~
AN NN WINO -~
AN AAWNO NN
AN AN NN
AN TAHN N T
AN AN O
AN A A AN A
AN AAANAHA

AN AH 3TN0 WND
A NN AHWIND N
A NN AHWNNO O WN
ANAHAWNO NN
AN T AN
(e eV sA Wan Nan Voo W |
AN NAANNN A
ANAAANAA

AN AH TN N
AN NN WINO -0
AN NN N0
AN HNWINO N0
AN AN
AN AN
ANHNANNAN
ANAHNANNAN

2.2 x L.97 2.2 x L,.98 2.2 x 14.99

2.2 x L.96

=3 I3 JIOODO W
—A N NN -0
HN N IINO0OO D
AN A 3TN0 N
s gy s (P s i, e, PR
HNN T AN NZT
HANNTITANNT
ANA ITANAH T

S 3 F FODOD
122 %3 Waa Waa WSy Ny Ny N
— N N INO ~©O
AN N3N0 -0
I I O -
XXt XoaXaaYeaXes'
HON NN
HN NN

A NN -~
AN NN NND -~
A NN N WINOOO
AN AHAWNNO NN
AN TTAHN NS
AN AN OM
HNNN AN
ANAHAANAHA

A NN 3TN0 -0
AN NNNNWNO -~
AN NN WND =0
AN AHWNWO N
AN TN N
HNOMONNONAHNOOM
AN AHNMN
ANNNHAHNNA

2.2 x 4.101 2.2 x 4.102 2.2 x 4.103

2.2 x 4.100

=43 3N O DO~
(3 Wea Naa W= il Sl S e o}
A NN ITWNO -~
—A N N3N0 -~
I3 3TN 3 I TN
(38 W WA P o0 Wan Wog Wil
AHNNTHN N
ANNTITAHN NS

=33 40D OD
—A NN I N0 -0
—A NN INO -0
A NN IO -0
s S S i B = e |
HNTITHN NS
HoNuNn AN NS
HNN TITHN NS

A NN FNO -0
—A N NN -
—A N NN -
AN N0 -0
ANNTITAHNNZT
AHNNTITHN N T
AN TANNT
AN THN N

~_ TN\ 3O O ~D
(38 XA XA Po= A ol SN v o)
—A NN TINO -~
AN N3N0 M~
Py iy g 0 Wik R i QA PN §
(38 W34 WA P a0 Wag Wog Wi 4
HNN THNND
HNN THNONT
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.2 x L.106

2.2 x L4.107

2.2 x L.105

2.2 x L.1oL

e i s g s Heoleo ool o\
A A Funinino
AN NO ~©
—A A 3NN o
B e P g [ i I Y
A AT A4
AN ANN
A AT A 43

S NN NNO DO~~~
ANANSANAA N o ol ol o
N HONONO N~~~
—A AN~~~
Pl i g 00 W o g Wi i Y 0 0 Wa g}
32 %32 %30 X3 X132 X3 Xaa Xsal
(SN e Xsa WeVl e I saWea
[ Ksa Xaa Yan oV sa Xsal

S i FaaXaaYeoReolal o
(30 %20 X0 Waa WSSy SURY Y S8
—A O~~~
[ W HOA AR FaR FaW o oo
i . o aWaa Wik - e a W' ol
22 X3 X530 %38 X122 X230 X230 Xaa
e K3 X0a Yan N Ksa Xoa)
AN AHA NN

s P P g Yoo NeoNeoo Yoo
[sa Wea Wea Wi i SN S S0 0}
AN NI INO -
AN N0~
T g, i, P i, i, i i ¢
(32X 32 X3a Y= HaaWea Wen Wi o
[ o VI 0 Wit g e I QU [ o g Wien o
NN T HNND

2.2 x L.,109 2.2 x L.110 2.2 x L4.111

2.2 x L.108

A 2 o1
A A A A NN
AN AN ~1N
A A Anunnan
[ = e W W P e B
A A A A4
AN NNAHANNA
o N I M W e W e W |

—A A Fununno
A A AN -
A A Ad N0
A=A AdAunaunaunan
o B = e B o B o I ¢
AAANnNAAAM
AA AN AAAdAQ
A A A4

—A A dununaunan
A A unununan
AN N ANO N
A A AN
A A A A A4 A
A A A A"
NN AN A
AAAAAddd

A A Adununaunan
A A AN
AN OO NO -~
A A AnNunnn
A A A AAdA
A A A A AAdAA
AN AHN O
A A A A4

2.2 x L4.113 2.2 x L.11) 2.2 x L.115

2.2 x L.112

HaN N ZFITWNO ~o
A A A unnunan
HANMNNANWNO -0
A Anununn
HaNN T HN NS
HAAdAd A4
HaNNANAHN O
HdAdAAAddd

A A FTununno
A AN~
A NN AHWNNO ~N
—A A A AnNunaanan
AHAdAdA 3 A A3
HAANNAAAM
AN AHANNA
AAAAA A4

A A TN
—A A oNununan o~

H MO0~~~ *

—AAAAunTnunan
A A3 A4 43
AAdANNAAAM
HANMNONONH NN
AAAAdddd

AN AN N
A AN~
AdA AN N0
A A AN
HNATITAAN A
AAANAHAAMm
AN A AdAQ
A A A AAAAd

2.2 x 4.117 2.2 x 4,118 2.2 x L.119

2.2 x L.116

—A NN N0 -~
— NN~~~
A A AnTnaanmn
A A A NN
HaNTITHNN D
AN A AN
AAAAAAdA
AAAAAAAdA

AN NI INO -~
A A AN~
AN NN WNO -0
A A AN
HauNn TN NS
AN AHA AN
HaNNAN NN
AHAA A4 44

A NN
[ W W e R VaN Ve Vo Vol
AN NAHWINNO N
[ W W W RVaN Ve R Vo Vol
HAdA A3
A A
HANNHANNA
AHAdAAd A

= 3 I FoOOD
A A TN no
AN NN ~©
A+ ino
e P g, P i, i, i, D 4
AAA3TAA A
HauNn AN
o N = W I o P ¢
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.3 x L.2

2.3 x 4.1

2.2 x 4.121

2.2 x L4.120

A=A Aununnn
A A AHunauananan
AN A AN NN
A A A AN
A A AN
A A AWM
AN AHAWNNO NN
AAAAWNmININWN

AN NN -~
AN OO~~~
NN NN OO
A A AWM
N NN~
NN N0 o~~~
AN NN WNO OO0
N A A NN

AAN A NN N
A AAA NN
A A AWM INNn
N A A AN
HANAAANA
HAAAAAAAA
HAAAAAAA
HAAA A4

H NN FTINO\O DO
N H A NNO NN~
N H AN NN
A NN AWNNOOWN
HNNTFTHNN S
NAANNAAM
NHAANNAAN
HaNHAAHANN A

2.3 x L.k 2.3 x 4.5 2.3 x L.6

2.3 x 4.3

A Ao e~
A A A ANININWDn
AN A AN NN
AAAA NN
o W W HOAR VAN VAR VoW o
A A A AN
AN AAWNNO NN
AAAAnNuinTnan

AN HI3IWNO N
A A AN NN
AN AN N0
A=A
AN AN N
A Amnununaan
AN AN N0 N0
A A A NN

A3 Awnownwn
A AA NN
AN A3 NO0 N
A A AN
A3 uwunouwnun
AN
AN AHIWNOWNDO
A A AN

AdA N0 N0
AAN N0 N0
A A A A NN
A A A A ;N NINDn
A =N NN O
AA NN O
A A A A NN
A A AN

2.3 x L.8 2.3 x L.9 2.3 x L4.10

2.3 x 4.7

S NHNDO~WN0
N3N H~O 0N
N H3TNO WNDO o~
—A N NN -~
NN NDO ~WN0
N3N~ 0N
NH3TNO WD ~
AN N0~

AN AN N WINNO
A A A NN
AN AN WO N0
A A AnNununn
Ao AN N0 N0
A AA A’
HAN A NN N0
AAA AN

AN AH NN~
AAAA ;N
(e N AR VAN FaR Vo
A A A’
HNAH AWM~
A A AN
A A AN -
A A A AN

AN NN O
[l N A VR Va R Vo R FaRNe)
A A A NN
AAA AN
AN N WNINONO
A A AN NN
A A A WnNunnan
A AN

2.3 x L.12 2.3 x 4.13 2.3 x L.y

2.3 x 4.11

AN N0 O~
AN NN S~
ANHNNOWINONO
—HNAHAWNMNO I
NN AOANO O~
AN N0 ~©O
NAANNONOO
A ANAAWNNO NN

A NN N0~
NHN NSO o~
NN\H N0 S~WIN0
A NN AWNNO ~n
AN I3INO ~©O
NHN OSSN0~
NN NN S~-NNO
HAaNNAHWNO N

i i, PR R Yoo coNcoNeo)
NHAHN I ~-WN\O DO
NNH IO S~
—H NN N0~
i Pl i, i JeoNeoNeoNoo)
NN -0 O
NNH IO N
A NN 3TN0~

NN HO 0N
N3N ~0 N0
NHTNOWND ~
AN N3N0~
NN HDO S0 WN
NN~ N0
NHTNONOLWN\D ~
A NN 3TN0~
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TABLE II

DIRECT PRODUCTS: 2 x L {continued)

2.3 x L4.16 2.3 x L4.17 2.3 x 4,18

2.3 x L4.15

— NN\ -0
X NsaXaa W SNl SO S o
NHNO\NANNOWN -0
A NN HWINO -
A NN FTNO -~
NN -~ O~ O~
N HONOWN SO
—H NN AHWNO N

—A N FIINO D
AN O FIWINO N~
AN HNANOWNOO
AN AHAWNO NN
AN TN O oD
AN ITWINO ~O
N HNANOWNOO
AN A AN NN

HNH 3TN0 WNO
AN HWNO N
NANNONOO
AN HAWNMO NN
HANAH3IWNO N
—A NN AHWNO N
NHNANOWNOO
AN H AN NN

N H N0 N 0~
AN OSSN~
NANAHOWNOWN
AN HNWINO N0
AN H 3TN0 N0 0~
—A NN N0~
NHNAHOWNOWN
AN A NWNO N0

2.3 x L.20 2.3 x L.21 2.3 x .22

2.3 x L.19

S FHooown
A A 2unununo
AN A IWINO N
A A 2unununo
S I3 FTHooon
A A 33Iunununo
HN A IWNOWNDO
A A 2unununo

= 3 3T HoO oo
AN H N~
—A NN~
—A A FTununnuno
P g, s gy oo oo Noo i Va
AN H N~ uno©o
A NN 3TN0~
A Funununoo

= 3 F o oo
(3 Xaa Xaa Pi= dl ol Sl Yo o)
N HONFTOWN~-O
AN N3N0~
=4 3 F IO OO D
[3AN s WoaPi= Sl Sl Sy e o)
N HOMN IO N~
A NN Z2ITWINO ~0

M\~~~
(5870 Waa Waa W Sy Sy Sy S
N H 0N~ O~
— QNN O~ O~
(58 %0a Waa Wi & S S WYY
2 Xaa Waa Waa Yol suy Ny S
N H VO N~~~
— QN N0~ ~

2.3 x L.2L 2.3 x L.25 2.3 x 4.26

2.3 x L.23

SN oo WnNN
AN AA0oO0VWNWN
ANNNNO OO0
AN 3TN0 oo
N H OO NN
SN HHoVWNIN
NN NANOOV OO
AN INOoo

Pl i oV i g oo VO N oo i W
HANAHITWNOWND
NN N NOOOO
A NA 3TN0 N
Pl i oV i g o o0 ANO Moo R U
HAN A 3TN0 N
ANNAN NOOOO
AN AHITWINO N

N2 H~o11nn
AN H M~~~
— NN INO ~©
O AN~ e~
A3 H~ounn
NN H H N
— N\ N0 ~
— NN~ o~

e S = s oo NooX- o Xo o]
AN Iunune~-®©
AN HINO N0
A NN
4 3 I3 FTODOPOD
A~ NN~
AN H 3TN0 N0
A A 3unununo

2.3 x L.28 2.3 x L.29 2.3 x L4.30

2.3 x L.27

AN HAWNNO NN
AN HAWNMNO NN
NANNOWNOO
AN A AN NN
AN AWM NN
AN A AN NN
NAANNOWNOO
AN A AN NN

— NN =0
NN H N - N~
N M NINO =0
— O H NN N
A NN -0
AN HO N~
HNM N0 0
— O H NN~

AN ~0
AN HOWN SN~
A NN ZFTINO ~0
A dAAunuTnunan
A 3NN ~0
HO AN~~~
A NN FTINO ~
A A AN

— = NWNo N0
' B B M V2 N2 R VAR Fa
AN H 3TN0 N
A A A AN
—A T4 NINOo N0
A A AN
HaNHFTINO N
A A A A unununn
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.3 x 4.32 2.3 x 4.33 2.3 x L.3L

2.3 xL.31

NN H N~~~
NN H A~ ~unn
A AN~~~
AN~ o~
M H N~~~
N H A~ ~—nn
A NN~
A H NN~~~

— M\ NN =0
M H N~ =N~
A A AN N
— = H NN~ N
A NN =0
N H N~ 1N~
— AN N
A AN A NN ~N

NAAAO NN
N A A0 WN NN
NAHAAOV NN
AN NANWNOVOO0
NH AV NN
N AH A AV NN
N A A A0 N NN
AN NANWNOOO

N AN AV WINOWN
AN ANWNO N0
N AN AOWNO N
AN A NWNO N0
N AN A0 WO N
AN A NWNO0 N0
N HNAVINO N
—A N A NWINO N0

2.3 x L.36 2.3 x L.37 2.3 x L4.38

2.3 x 4.35

—A QN AN N0 -0
A Wan K3a R Va W SR VoW o
AN M ANWNO -0
A A AAununaann
—A N M\ -0
AN AWM~~~
AN NN WINO -0
—A A Adununaanan

[ = W R VaYeo R Vo Vo
AN AN NN
AN NI N0~
A A A A unununan
—A 3 Ao wnn
AN AN~
AN N FTNO ~0
A A4 dunununaan

AN AHAWN SN
AN A AW~
— NN O~ o~
— A
A A~
A AN~
N NNO ~ ~
— A AWnINNN

MNAN AN ~INO O
M NN ~-IN0 N0
NN A~ N0~
AN OISO -~
M NN S~N0 N0
N NN ~-WNO0 0
NN A A0~
AN NN - -

2.3 x L.LoO 2.3 x L. 2.3 x L.l2

2.3 x L.39

AN N3N0~
AN ANNO ~ 0~
H NN NWNOOO
A A A unTmunn
AN N N0~
AN NN -~
AN N NWINOOO
A A Aunununan

A NN AWM O~
A NN ANNOONO
ANNANWNOONO
A A A A nNauanaunan
A NN NNONO o~
A NN NNOOO
AN NN WINOONO
A A nNununn

ANNANINOOO
A NN ANINOONO
AN NNOONO
A A AnNunaunn
AN N ANNOOO
ANANNWNOOO0
A NN ANINOOO
A A A AnNuinunaan

A H NN~
0 W Han R Va W S Vo R Wol
AN N0~
A A Aununaunn
A2 Nwno N
AN A AW~
HaN N N0 -0
AAAAunununan

2.3 x L.Lh 2.3 x L.b5 2.3 x L.Ub

2.3 x Lh.U3

AN NN WNOOO
AN NN WINO -0
—A QN N ANWNOO O
A4 A AnNununaan
AN ANANWINOO O
AN NN WNO -0
—A QN AN ANWNOOO
A A AunNununan

[ == RVaYcoNeo R Val
AN N0 ~©
AN N3N0 O O
A A AAunNununn
[ == R VaYcoNeo R VY
AN N0~
AN N FITNO OO
—A A Aunununn

AA 3 dAnNunNo N
AN NI NO -
AN AN AN NN
A A A unTnunn
A2 AwWnNwnNoo N
AN NI NO -
AN AN AWNO O WIN
A AAunNunNunaan

(s N = AV N Vo Q) VoYeo]
A NN AHAWNNO N
AN AN AHWNNO N0 N
A A Anununan
A4 A 3unNunno
~N NN AWNND S~
AN AN AWNNO N0 N
A A AN
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.3 x L4.L8 2.3 x L.Lo 2.3 x 4.50

2.3 x L.L7

A A A A unununan
—A N AN~
HAN HAWmOo NN
A AdAdAunununan
A A AnNununn
A AN SN
AN AHAWNO NN
A A A A unununan

AN INO ~DO
— o~ NN~~~
AN H NN N0
A A A NN
AN NI INO ~O
[ N A XA R VAN VAW S o
AN AN N N0
A A A unNunaunaan

A 2NN
[ N AW RVaR VW g Vel
NN A AWM NN
A A A AN
A~ 3N
[N KaaW o RVaN Vol g Vol
AN A A0 NN
A A ununaunn

AN T ANWNODO
AN NI INO ~o
A NN ANWNOOO
A A AN
AN FTNWNO OO
AN NI NO ~©O
A NN ANINOONO
A A A A unNunaanan

2.3 x 4.52 2.3 x 4.53 2.3 x L4.54

2.3 x L4.51

—A NN NN
A A A NN
A Aununaunn
A A A ununaanan
[l Han A VAT VR VaRNe)
A A Aununanan
A A unununan
A AN

A AN A NN N
A AN
A A AN
A A AN
A AN AN N
AdAdANanNInNno
A A A AN
AAd A Aunaununan

N AN AHNWINNO N0
A O AN N
AN A NN WINNO
A=A A nannan
AN AN N0 N0
A A A AN SN
AN HNWINOWINO
A A A AN

A H 20NN OWN
A H AN 2NN ~©
AN AHAWNMNO NN
N A AN
A H AN wnNo N
A AN~
AN AHAWNO NN
A A AN

2.3 x 4.56 2.3 x L.57 2.3 x L.58

2.3 x 4.55

43I I FToOO®D
(aANaaNaa Woa W ol ol Sl o
A AN~~~
A A AN~~~
T 3 I FTOooOD
(aaWaaWaa Wea W ol ol Sl o
A AN~
[ K Na R a N Fal Sl o

<3 3 O OO
AN AWM N
AN M AHWNNO N
A=A Adunnunaan
=4 3 I O OO
AN AN ~-0WN
AN N AHWINO N
AA A A ununuinan

T3 I FTODDODO
A AN AN N0 WN
A A A A ununauann
A A A A unununn
s S S s N oNeoReo)oo]
A AN A N0 N
—A A A unununn
Ad A AN

—A A A unununan
—A A unununan
—A A Aunaununan
A A A A unununn
—A A Adunununan
— A Aunununan
A A A AN
— A~ Aunununan

2.3 x 4.60 2.3 x L.61 2.3 x L.62

2.3 x 4.59

AN N3N0 ~O
AN NN -0
AN NN WNO ~0
AN NAHAWNNO N
H NN ZFINO ~O
AN N0 ~0
AN OOANWINO ~0
AN N AHWINNO N

= 3 I FO OO
X3 Xaa Xsa Y ol ol o
' i K V= A Ve R VoW e o]
AN NN ~o
4 33 I JFTOOODO
12 X3 Xaa Xaa Yol ol o o
' KA T~ AVaN FaW o den)
A NI~

=3I I FTOOOD
NN~~~ 0~
ANANTOWN~DO
AN NI ~O
i i, i, B JooNoo Yoo Neo)
(32 X8 Xaa Xaa Yol S Sl o
NANTITOWNS~DO
HAN NI NO =0

HNNITNOOV
AN AHIWNO N
ANAHINOWNDO
HNAHIWNOWND
ANNFITWINO\O D
AN AHINO N
HANAHIWNOWINDO
HNAHIWNOWNDO



TABIE II

DIRECT PRODUCTS: 2 x L4 (continued)

2.3 x L.6L 2.3 x L4.65 2.3 x L.,66

2.3 x 4.63

AN N N0~
AN NI N0 -0
AN HMWINO WINNO
AN HANWNO N0
AN N FIINO -~
AN N N0~
AN A NN N0
AN AH NN N0

S NN~ 0~
N T NTr~0 M~
N AN AO N0 N
AN HNWNO N0
S N_FTONO M~ 0~
N T NTF 0~~~
N AN AHO N0 N
AN H NN N0

MN_TN_JF -0 ~0
NN _ 3~ -0
AN AN WNO N0
AN H NN N0
NN 2~~~
NN F~0 ~O
AN HNWNO N0
AN H NN N0

—H N O NO O~
H NN ZFITWINO ~o
—A NN AWNO NN
—A AN NN N0
AN WNO O~
AN NI N0~
A NN AWNNO 0N
AN AN WINO N0

2.3 x L4.68 2.3 x L4.69 2.3 x L.70

2.3 x L4.67

AN NI NO ~o
—A NN -~
NN -~
—A NN -~
NN N0~
AN NN -~
AN NNNO -~
NN -~

AN IO 0D
— N AN ~ -
— N NNINO O
— A Aunununan
A NI INOOo
— N AN ~ o~
— N NN NO O
— = AHunununaan

[3aWsaWaaWaa W ol S Sl o
32 X34 XA Xaa Wt S Sy S
A NN _TFITINO ~0
AN FTINO ~0
NN~~~ 0~
[3aNaa XaaWaa Wl Su S o
NN N0~
A NN TITWNO -

(32 Xaa Xaa W= & Sl S ¥ o0}
(3 Naa Yaa W= ol S S o o}
A NN FITWNO ~
AN NI N0 -~
NN\~~~
(32 X Xaa Vo= Aol ol ¥ o)
AN NI N0~
AN NI WNO ~©

2.3 x L.72 2.3 x L4.73 2.3 x L.74

203 X ho?l

S TN NOO -~
NN NN~ 0~ O~ 0~
—A N ANO o~~~
—A N NN -~
B = i aaWoaYeo Ne ol ol oo
12 Y32 Xoa Xaa Yol S Sl o
AN NNO o~~~
—A NN -~

NN T~~~
NN NN o~ - - 0
AN N N0 o~~~
—A NN o~~~
(32 Xaa Waa Wike gl S S S0 o)
(32 Xaa Waa Xaa W ol Sl SNy S
—A NNV -~
— NN -~

< 3 I FTO 0D
[3a¥aa Xea Naa ¥ ol ol ol oo
—A NN -~
— NN ANNO o~ o~
P i, i 5 Foo NooNeo N ool
(38 %38 Xaa Waa Yoy Suuy Sy S

S H N A MIND ~ O~

AN ANAWNO -~

AN AHINO N0
N H 3TN0 N
— N HJINO N
AN AHINO N
AN HIINO N
AN AH N0 N
—HANAH 3TN0 N
AN A N0 N

2.3 x 4.76 2.3 x 4.77 2.3 x L4L.78

2.3 x L.75

— AN H N0 N0
AN AHN NN N0
AN AHN N N0
—A N HNWINO N0
AN H NN NN
AN HNWNOWIND
—A N AN N0
A AN AN N0 WINNO

AN A AN NN
NN H AN NN
AN AHAWNMNO NN
AN HAWNNO NN
—A AN AN NN
AN AWM NN
AN H AN NN
AN H AN NN

AN I~
—A NN~
[ R NS VA TN FaR FaRNe)
N AN
A NN I~~~
— =~ Aunaann ~
A awnmnnN\o
A AN

NN~~~ 0~
(32 8 XA Xaa Wl ol ol oo
—A N NN o~ 0~
—A NN -~
(52 XA XA Xaa Wl ol ol o
(32 XA X oA Wea Wl Sl SN o
—A N OO ANWNNO -~
AN NN -~
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TABLE II

DIRECT PRODUCTS: 2 x 3 (continued)

2.3 x L4.80 2.3 x L4.81 2.3 x L4.82

2.3 x L.79

HoN A AN NN
—A NN AN~
HANNAWNOOWN
HANAAWNO NN
AN A AN NN
AN N AN~

ANANAWNONOWN

AN A AN NN

—H N NN~
—A N H NN N0
AN A NN WINO
—A N H N0 N0
H AN NN ~O
AN A NN N0
—A AN H NN N0
—A AN H NN N0

AN IO N
AN AN WINO N0
—A N AN N0
AN AN WINO N0
AN A N0 N
AN AN N0 WINO
—A N H N0 N0
—A AN H NN N0

AN INO N
AN A AN NN
AN A AN NN
AN AWM NN
AN A ZFTIN0 N
AN A AN NN
AN AAWNO NN
AN A AN NN

2.3 x L.8L 2.3 x L.85 2.3 x L.86

2.3 x L.83

P i, i, i o oY eoNeoNoo)
ANAHIINO N
AN HFTINO0 N
AN AH 3TN0 N
=<4 3 T TODODmOD
AN H N0 N
AN A N0 N
AN A N0 N

AN N3N0~
AN AN N~
AN AHAWNO NN
—A N A AN NN
AN N3N0 ~©
AN AN N~
AN AAWNO NN
—A AN A AN NN

< 3 3 FOV oo
A A Aunaananan
—A NN AN~
A A A unNaununan
S 3 3T FTOooOD
A A AN
A NN AHWINO N
A A AN

AN NI INO ~0
AN A AWINO NN
AN A NN N0
AN A AWM NN
AN NI N0 -
AN AHAWNO NN
AN AN N0 N0
AN A AN NN

2.3 x L4.88 2.3 x L4.89 2.3 x L4.90

2.3 x L.87

43 3 3O OO
AN N3N0 -0
ANA IO N
AN AHIINOWN©
S 3 I3 FTo oo
AN NN~

ANAIINO0ONO

ANAH IO N

—A NN N0 ~©O
AN AHAWNNO NN
— N A0 NN

AN A AN NN

A NN IWNO ~DO
— N H AN\ NN

12115655.

AN A AN NN

ANN N0 ~0
A N AN N~
AN AHN N0 N0
AN AAWNO NN
A NN TN -0
—A AN N~

AN AN WINO N0

AN A AN NN

AN AHAITWNO DO
HAN A NN N~
— N H NN N0
AN AAWNNO NN
AN AH IO N
AN AN N~
AN AHNWNO N0
AN H AN NN

2.3 x L.92 2.3 x 4.93 2.3 x L.9L

2.3 x 4.91

A NN FTWINO -~
AN NN ~ ~
AN A AN NN
AN A AWM NN
A NN N0 ~D
AN NN - -
AN A AN NN
—A N A AN NN

AN AN N
AN N AWNNO -
AN N AWNNO N0 N
AN AH AWM NN
AN AHIWNO N
A NN AN N
AN N AWNO 0N
AN A AN NN

AN H N0 N
—A AN NN N0 ~0
Ao A NN NN
AN HNWNO N0
AN H N0 N
AN NN N0 ~0
AN AHNWINO N0
AN ANWINO N0

—A N A0 WNo
—A NN AWNNO -
AN H AWM NN
AN A AN NN
AN 43N0 N
—A AN NAHWNNO N
—H AN A AN NN
AN AHAWNNO NN



38

TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.3 x L.96 2.3 x L.97 2.3 x L.98

2.3 x L4.95

P Pl P P Foo Yoo Neo Neo)
(3 X oA Naa X aa WoS o ol o
AN ANIINO W
AN N ZFIINNO -~
i i, i i Jeo NeoNooNoo)
[3aXal s a Waa Wu ol ool o
—A N NTFINO -~
—A N NN~

H NN IO~
AN IO -0~
AN NN N0 OO0

oA A0 NN

HaNN IO ~o
HaN N0~~~
HAN NN OO0O0

—H N H oW

—A NN N0~
—A NN ~ 0~
AN NN WINO -0
NN AN ~1n
AN NN -
AN MM -~
NN ANWINNO ~0
A NN AN~

AN TN ~O
AN MNANINO -~
AN AHNWNNO N0
AN A AWM NN
A NN NO ~©
AN WNO -~
AN AN WO N0
— AN H AN NN

2.3 x L.100 2.3 x 4.101 2.3 x 4.102

2.3 x .99

=< 3 3 T OO
AN N FTWINO N~
AN N N0~
AN NI NO -0
B P s i JooXeoNooNeo]
A NN N0~
AN NI NO ~O
AN N0~

AN TN~
A NN N0~
AN FIWINO -~
AN ITWNO ~O
AN NTFINO -0
A NN INO ~DO
AN FIINO0 ~O
AN N0~

= N FOD ~0
(32 Waa Yaa W= g SN S oY 0 o)
Ao N0 N~
ANNZFITWINO ~o
SN FOm®~-O
(38 Waa Xaa Po= I S S Sy 0 0
AN 3TN0~
AN TITINO ~©

P g i i Jo o Noo Yoo Joe)
AN NN~
AN AN IO\ DO
AN A I INO0 N
e i g, i Joo Yoo NeoNeo)
NN 3N -0
A NN FTINO\O DO
AN A FIWINO N

2.3 x L.10L 2.3 x L.105 2.3 x 4.106

2.3 x 4.103

P i i 00 WoaVeoNe ol ol o
NN NN~ 0~ 0~ o~
NHNNOWN S~ o
—A N NN o~ -
e - XA Xsa Yoo Ne ol ol o
XA Xaa Waa Wl ol ol o
AN H NN N -~
—A AN -~

ST N\MNODO ~ 0~
XA YA Xoa W o Sl Sl o
—A AN N~~~
—A AN NN~~~
P i o WeaVoo Noo Jia o s
(38 WA WA XA Wl Sl ol SN
AN~ o
A NN~ e~

= 3 F FTOOODO
AN aa WeaPo= il Sl ol S v 0]
—A NN NO ~©
AN N ZFIINO ~0
= 3 3 FO oo
(38 Waa Waa P i SNy SN SN e 0}
AN NN~
NN ZFIWNO -~

= N0 oD~
(32 X3 X3a P= f ol ol S e 0}
—A NN N0 ~©
AN NI NO ~O
< FTNOOD~
(12 X3 XA T f o oS S o o}
AN NN ~©
A NN N0 ~©

2.3 x 4.108 2.3 x 4.109 2.3 x L.110

2.3 x L4.107

L K P SV AT S T NN
A e
— = NN
A A AN
—A AN no
— = A e
A~ ~ NINNNO
A AN

—A A AN N
A A Aununnan
—A NN AWNO N
A = Aunununan
A A AdAdAunununan
A A AN
A NN AWNNO -
A AdAunununan

A~ A Aunununan
A A AN
—A QNN -~
—A AN
A A A AN
A Aununnan
—A NN -~
—A A A Aununaunn

s P . P Neo Yoo Xeo BT
—A A Funuinuno
—A AN NI NO ~©
—A o
S 3 FAomomoN
— AN o
— NN\ ~©
— Ao
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.3 x L.112 2.3 x 4.113 2.3 x L.11)

2.3 x L.111

A FInNnunNnuno
— AN o~
A NN AN -
—A A Aunauananan
—A A 3unnuno
(N e BN TN FaR Vol o
A NN AN N
A AnNununaan

A A Iununno
A AN~
—A NN ANINNO -~
A A A A nnaunan
A 3TN
—A A AN~
— NN o~ 0~
A A AN

AN HITINO N
—A <O o~
—A AN
A A AWnNuinuinan
AN H N0 N
—A AN e-
A Ad N0
—A A AN

(= W RUAY o R Ta R VoY
A A A unununaan
AN N AWNNO -0
A AN
— 2 AN NN
Il N W RVaR Vo R Vo Vol
AN AHWNO o~
A A A AN

2.3 x 4.116 2.3 x L.117 2.3 x L.118

2.3 x L.115

AN NFTWINO -~
AN~
AN NN ~0
A A nununan
—A N NI NO -0
o e M 0N VR Vol VoW
A NN ~0
A A AN

[ e e = A Vo R Vo R FoVe o)
A A AN NN
AN AHWNNO -0
A AAunununan
A A NN
~ — NN
AN NAWNNO ~1N
A A A NN

=3 I oo OO
A A Z2ununwno
—A N NN\ M~
A NN
P i Ji s oo NeoNeoNeo)
A3 unNnuno
A NN ZFTWINO ~©
A A 3NN wno

AN IO~
A A A’
—A NN WNNO ~0
—A A AN
HN N INO -~
A A AHunununan
AN NN =0
— A AHununann

2. x k.1

2.3 x L.120 2.3 x L.121

2.3 x L.119

HauMNNAanonm
SV sA XA Wan VI eaW oo
[ I QV oV o Ul oo I VI VI oV}
A A A A AdA
[ VA Noa Wan oV aa Waa
[ Ve Waa Wan I oV 00 Woa
AN NANNN N
A A4

AN AWNWINNO N
A A AN
A A AN

A A A unNunNunan

AN AN N
A AN
A A A A NN
A AAdAunununn

AN NN O
N HH OO NN ~
AN A N0 N WINO
A NN AWNO N0 WN
ANANITINOO0 o
AN A AN NN~
N HHNOWNWNO
A NN AWINNO N0 N

AN ZFTNO ~©
O~~~
A A A unununan
A A AdunNununaan
AN I N0 ~O
A AN~~~
A A AN
A=A

2. x L.3 2.L x L.L 2.4 x 4.5

2.4 x L.2

ANA AN A
A A A A A
HANANANAH
A A AA A A
ANA AN AHTD
A A A AAdAdAA
ANANNANAHN
HAA A4

H3 A A3
A AA A4
HNAZFT AN
A A A A A AA
H3 A A4
AAAAAAAA
HNA AN
AHAAA A A4

AN AHAANNN
AN NAHAANNN
A A A A4
A A A4
AN NAANNN
HdaNNNAHAAHNNQ
A A A A4
A A A AdAdA

A A AAAAA
A A AAAAdAA
ANAA AN A
AAAAAdA 4
AHAAAAAdA
AHA A A A4
HNAAANAHA
AAAAAA A



Lo

TABIE II

DIRECT PRODUCTS: 2 x L (continued)

2.4 x L7 2.L x 4.8 2.4 x L.9

2.4 x L.6

ANHNANAHN
AAA A4
ANHNAHANAHAQ
AAAAAA4dA
ANANANAHN
A4
ANANANAN
AAAA"AA4

AN HNAHNAHN
i N W N W e W W
AAANnAAdAAMN
A A A A4
AN NANAN
AA A A4
AAANAA~ M
AAA A4

AAnNAHANQ
AAANAAAQN
AAAdAdA4d4
AAAAAd4A4
AANNAANN
AAANAAAN
AAAAAdA44
A4

AN AHAAMN
AdAAAAdA4A4
ANAAANAHA
A A A4
AAANAHAAAM
A A A A A4d4
AN AAANAHA
AA A A" A4

2.4 x L.11 2. x L.12 2.4 x .13

2.4 x L4.10

[ IV 0 Wi i e I QV [ o g Wi ¢
NN NAHN M
NN HANNNAN
ANNAANNA
AN TTHN NS
(30 Wan oV saWaa W MoV lagl
NN HANNNAN
ANNAHANONA

s i i, i R g, i, i ¢
NN TN AHA N
NNAH TN AHS
AN A NN
e e i B i, s i, i ¢
NN TN A NS
NNAH TN A S
AN T HNN D

NN H 3NN A
NN NTAHN
NHFTNNNATFN
AN TTANN D
NN H 3NN A
NN TTHN
NHZFNNNATN
AN AN

NN NAHN
N FTNANTITNA
NH TN NAHTNM
AN NN
NN NAHAN
N TNANTNA
N 2NN AHTN
AN\ ZFTHNNZD

2.4 x 4.15 2. x .16 2.4 x L.17

2.4 x L.k

AN T AN
AN AN
NANNNANQ
ANAAANAHA
AN T AN T
AN AN
NANNNAHNN
AHNAAANAHA

AN AT ANAHZS
AN AHANONAH
NAANANNANN
AN AAANAHA
ANAZTANAHZ
AN NN HANONA
NHANANNANN
ANHAANAA

NH TN\ NA TN
NN\ AN
NANANANA
ANANANAHN
N nNAHM
AN T HN N
NHNANANA
AN ANANAHN

AN NnHNT N
AN ZTHNN
NANANNAHANNN
ANAAANAHA
AN AHANTN
AN TN NS
NANANNANNQ
ANAAANAHA

2.4 x L.19 2.L x L4.20 2.L x Lh.21

2.4 x L.18

i i i g [ i, S Y |
ANAH T ANAH
AN THNnNT
A3 A A4
= . A 3 34
AHNATANAH
ANON FTAHNON
AA A T AAAH3

i i, i, L, B g, . B |
32X XA Y= HsaNeaNea P
NN ZTNAHNZ
AN AN
e P, i, S i, i, i, s
X3 X3 T M3 YA Woa Y= ¢
NN ZTNAHNZD
AN NN

Mmoo
(32X KA XA X XA XA XA
NHNNNANAMNM
AN ANMNM
(38 Xaa Xoa Po= s a Waa Weg Wi 4
(32 XA XA T Xea N8 XoA NaA
NANnNANAOOM
AN ANOOM

AN T AN
22 Y32 X0 X3a Xsa Xsa Xaa Yo
NN NANN
AN AHANNA
AN AN
1Y Xa Yoa Xsa Xsa Xoa Yoo
NHNANNANN
ANNAHANNAH



L1

TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.4 x 4.23 2.L x .2k 2.4 x L.25

2.L x L.22

P g o Ve ey I Y Qe g |
ANA TN A2
acNaNNNNNNNN
AN AN A2
SN T FTNTAH
AN AT AN A2
[V oV SV QU VI VI VI V]
AN A4S

NN A
NN H o A
NN NS
AN HHoMm
NN A
N NH N+ A
AN ZTITHNON S
AN AHAHNN

P i, P, e PR i, i i
AN ITAAN I
AN A3T AN
AHAA 34
P S R P P P P R
AN A2
HNAFTANAHD
(o W W = O I o I o P ¢

B RS i P e s o |
A A 3443
HNAHA AN
AAAdA 3T AA A3
S P P o o P i, . |
HA AT 443
AN TANAHZD
o W B o I o Y o o P

2.4 x L.27 2.4 x L.28 2.L x L.29

2.L x L.26

AN AN
(saXea W Hoa Xea NN - Hoa
[ SV sa W oVl o I QU e a WV ]
AN AHAAANA
HaoaaNnNaNAaNN
[3ANea W oA WA Naa W HoaY
[ IA VKA W oVl o IQVR 02 WV ]
AANAAANA

[ = 08 W oVl o [P g0 0 WQV
HNHNHNNAHM
HaNNTHNNZD
A A AAAAdAA
AN A TN
HonANNHNAHM
HaNTITHNNS
AAAAAdAAAdAA

A3 NA T
AAdAAAAdAd
[ S i = e VI o P ¢
AdAAAddAd
A3 AT
ArdAAAAAdA
HNA 3T ANAD
AAAAAdAAAAd

SN AdA3FTNAAA
NAA3INAHA
AN
AN T HNS S
G ANAdFTNAHA
AN AAITNAA
[QVN QLA oVl oVl Ul QUi oVl oV}
AN T 3TN T2

2. x L4.31 2.4 x .32 2.4 x .33

2.L x L.30

Lo e A WAV I o I o a0 WV
A XA W Naa Waa Waa Wan Wea
AANNAAdNAH
AANA AN A
AN AANQ
NN A
A NAAANA
AN AAANA

NAAANAHAA
NAAANAAHAA
N—HAANAHAA
HauaoaaanAANNNQ
NAAANAAA
N ANAAA
NAAANAAHA
oA

NANANANA
HNANANNAN
NN A
HANAonAAo
N NAANAHANA
HauANAHAQ
N NANAN A
HouANuANNAN

ANAAANAA
ANAAANAA
NHaaNNANNN
ANAAAAdA
ANAAANAA
ANAAAAdA
NN AN
ANAAANAA

2.4 x L.35 2.4 x .36 2.4 x L.37

2.4 x L.3L

A3 A 344
H YN A AN A
AN FTHN NS
AHAdAAAAAA
o = e B o W o e O B |
AHNNAHA AN A
HNN TN NS
HAAA A4

AN AAANAA
AN AN AA
[ oV aA X 0 Wan IV 00 W
A A AAdAAAA
AN AANAA
HNAAANAA
[ AV Y oA W IV a Waa
A AAAAAdAA

NnNHaNNAAON
NnHNANNANN
N NH NN A A
AN AHNOOM
NN NNAHANN
NnHNNNANN
AN AH A
[ KoV XA Wan oV oa Wea

(38X 38 Wan I oVl o Woa Wep Bl eV
(s N Wan e HeaYeaWon e |
AN AH AN
Lo W HOA Wea Wo W a0 W4
(88 %28 Wan I oV o2 Woa Wy B qV]
nNNH AN+ A
AN AAOmMm
AN AHAAOM



L2

TABLE IT

DIRECT PRODUCTS: 2 x L (continued)

2.4 x L.39 2.L x L.LO 2.L x L.ll

2.L x 4.38

HAaNNNAHNNM
NN
NN
A A A A A
AN NNHNNM
[ SV VR oV e I o VAV oV ]
NN
A A A A A

NN
L IS VI e VI VA o I VI QU oV
NN
A A A dAd
NN NHNANN
NN
NN
A A A AAAA

A A NHA 3N
AW W W e a W W |
NN T HNND
A A A A A A
AN 3HmM
AN AN A A
NN TITH NN
A A A A A A

HNNANANNN
HNNHNnHNAHM
NN AHNNON
A A A A A A
F NN NN
NN AHNAHN
L IS e WoV AN I o VI e A WoV]
A A A A AAdAA

2.L x L.4L3 2.4 x L.k 2.4 x L.Ls5

2.4 x L.L2

= e o I O g |
NN NN
NN TITHN NS
A A A AAAdAAd
(g I s o Y o [P, S |
NN T AHN NS
HaN NI AHNN
A A A A ddAd

AT A A 434
HaNNTT NN
NN A
A A A A A4
L e T e I o o e |
NN H NN
N NHANN A
A A A A A

L B B IO o B o o [ ¢
NN AH A NN A
NN A
A A A A4
AA A3 A A
HNNHAH NN A
N NN A
A A A A

NN NN
AN HNOOM
N NN
A A A A4~
NN AH NN S
[ eV saNaa ey I oV aaWea
NN
A A A dAdA

2.4 x L.u7 2.L x L.L8 2.4 x L.L9

2.L x L.L6

AN AN NS
AN AHAH NN
AN ANANAHN
A A AAAAdAA
HNNTITAH N NS
AN AH AN
HoNANANAHN
A A A A A4

AHA A 3TA A4
AHANAA AN A
HNAAANAHA
A A AA A A
Lo B W I o B o o e
AN AN A
A NAAANAHA
AHAAAAdAdAAA

HaN TN AHN TN
AN TN N3
HaaaNAHANNN
A4
AN TN HN TN
NN NN
HaNaNANNQ
A A A A A A

HaNNNNHNNN N
[ I eV 38 W oV I QUi o g WV
NN NANNN
A A AAAAA
L I Q VLoV VI I VI Q VI o V]
AN HANN
HaaNNNHAON N
A A AAAAdAA

2.4 x L.51 2.4 x L.52 2.4 x L.53

2.L x L.50

HANAdA A
AN AAAQ
A A4
A AAAAAA
AN A AN A
AN AN
A A A A A
A AAAAAA

NN NNAHN
AN AN A
HaNHNAHNAHN
A A A A
HaHNANAHN
AN A donH
HauAoNANAHQ
A A A A4

Lo e I e B o B [ |
AN 3TN
HNAAANAHA
A A AAAAdAA
A3 A A4 34
AN 3T AN
HNAAdNAHA
A A A dAdA

A A A A A
AN AN A
ANAAANAHA
A A A A dA
A A AAdAddAd
AN AHA AN A
AN A AANAHA
A A A A A A



L3

TABIE II

DIRECT PRODUCTS: 2 x L (continued)

2.4 x L.55 2.4 x L.56 2.4 x L.57

2.4 x L.5L

S P P i, i, ., g, .
AN AHANN A
HaNNHANN A
AAAAAAAA
RS P P i R G, R s ¢
AN AHANN A
NN HANONA
AHA A A4

S S s i . . S . ¢
AANAA AN A
AAAA A A
AAAAd A A4
e g P R L, I, i, R §
AANAA A A
AAdAAAdAAA
AAAAAAAA

AAdAAAAdd
AHAAA A4
A A A4
AAdAAA A
AHAAAAAd4
AdA A A4
AHAAA A"
AHAAAdddAdAd

AHAANAHAAAN
AHAAAA A
AHAA A4
AAAAAAdAd
AHAANAAAN
A A A A
AAAAAAAA
A A A A4

2.4 x L.59 2.4 x L4.60 2.L x L.61

2.4 x 4.58

S P s i, P i i, P
(38 XA XeaNeaWeaYoa NeaNaa)
AN FTA AN
AN A AN
B P R S s i, P i ¢
(32 Xsa WeaNea Naa WeaNea W\
AN A AN
AN AN

i P i, i, i, i, P . |
3 Nsa WA Xea XeaNoa Nea Nea
NN FTNAHNS
on BV 0 W= e I VI o g Wi ¢
B i i B g, R, S S 4
1A X3a 1A X2 ¥aa Xaa Xaa¥ea
NHN TN ND
o I VI 0 Witen g I QW o g Wi

FAaaN AN NS
AN A AN AH S
[ I AV I g I QU o O ¢
Lo B VI o I g o I GV o e
AN TTHN NS
AN TN A
AN A TN A
Ao A TN+

s S P . P i, . I |
[3a Wsa Nea Wea Noa Nea Woa Weal
AN AH AN
AN AHAHNMN
B S P B P i . .
(YA XsaXea NsaNsaNeaYea!
AANNNAHAOM
AN AN

2.4 x L.63 2.4 x L.6L 2.4 x L.65

2.4 x L.62

i g Wi o g Wik o g Wik g )
(99 P o g Wit g 0 Wik g 0 g Wi 4
NANANANAH
AN HNANAHAQN
S gt o
(g Wi Y o 0 Wik 0 g Wik g o Wik ¢
N NHNAHN A

HNHNHNHN

NNt
(0 W= g o g Wi o Wk o PR 4
AN AoNANAQ
HNANAHNAHN
(0 W= S0 Pl gf o g Wi 0 0 DR 4
AT Ssa P e PR g P 4
AN ANAHAQ
AN ANANNAQ

AN NNAH N TN
[ oV Vo= e B VI 0 Wi §
HaoaonAANN A
HaNANANAHQ
HNTTNAH TN
HaNNnTTHNNS
HaoaN NN A
HaNuANANAQ

AN TTHN NS
HNMNAaAHNNOQ
HaNuNnaANOOQ
HaNNNHA N A
HoNNFTHNONTS
HaNuMNaHNONOQ
HNNANANNON
HaNNHANONAH

2.4 x L.67 2.4 x L.68 2.4 x L.69

2.4 x L.66

L I VI P g I Ve i 4
[ NS A Waa W IV g Wag
AN NAANQ
AHAAAAd4A
AN A0S 2
AN AN
HANNAAHNQ
A A A A A

(XA XA Nsa YA NeaA NeaNea)
[sa XA XA XA NeANeaNoa Noa
HaNNNTHN NS
HNNTTAHNNS
[N Xea N A Nea WA NaaNoa
(XA XA XsaXea Nea Waa Nea
AN\ THNNZS
NN HN NS

oo o
(32 X2 Waa W= ag Waa Wog Wit 4
AN THN NS
HANNON\ TN NS
22 X3 XA Y= eaWeaWeg Wi |
oo ot
AN\ TITHN N2
HaNNTFTHN NS

NN HN NS
NN T HNNS
N AN AHNNAN
HNANNAHNAN
HaN N THN NS
HaNNON T NN
HaANANAN
HNANANNAN
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2. x L.71 2.4 x L.72 2.4 x L.73

2.4 x L.70

X Xaa P= HaaYaaYaa P
X Xia X Xaa Xaa Xaa Xoal
HauMnHuOM
HoumnnHuOO N
L Xia Xaa T= Xaa Yoo Waa P
AT N Taa X Xsa Xsa Xl
HauMnHounmN
HauMmnHounm

B S i S s - g, . ¢
[ YA T A Nea Xea Naa Nsa WA
AN HoaON
AN HNOOM
B P i P i, i, . L, |
[3aNaa W a WA Wea Weg We oW oa
[ VAN aa W I Ve aWaa
[ VAN A W I VI sA o

HoNA TN A2
AN AT AN A2
HN A4+
HoN AT A2
ANA A
HoN A 3TdN A2
HoN A AN A2
AN A T AN A2

HoaN NN
AN HN M
HNMNNHNMNM
HauMNnnHN NN
AN AHN NS
[ KV E3a X3A Y o' E2a¥sal
HouonannHNOMm
[V aYa Ve eV o Naal

2.4 x L4.75 2.4 x .76 2.4 x .77

2.4 x L.7L

HNA A AN A A
HNAAANAA
Ao AN A
Ao AN A
Houd Ao A A
Ao oA A
HouA AN HA
HouA AN A A

HonNn o2
AAAAAAAN
HddNA A
A AAAAdAd
[ AR A W= i o I 0.0 W 0. Wik 4
A donAdAdAm
AAdANA A
A A AA A A

2 TiaXiaTiaNaaWaa Wi Wsal
XXX ataXiaYia
HauMAHNOM
HNm M HN OO
N Y T TaXia Xl
AT e XiaTa¥iaYial
HauMmH N
HauMMHN M

S = 02 W o Wi i oo 2 W o oY
(A XA XA WA NsaNWeaWea Waa
AN H M
AN HAN OO
P s oA W g Wik - gap Wi g
(32N ¥eaWea Wea Woa Wea Wea
AN AHNOOM
AN AHN OO

2.4 x L.79 2.4 x L.80 2.4 x L.81

2.L x L.78

(o I VI8 Vo= g o I QV I 0. Wi 4
NN A
AN NANAHQ
oA
NN A NN
HaurAauANNAHQ
HNANAHNAN
[ eV am H oV I e I VI o W oV

HN AT
HaNHNANAN
HANHNANAQ
HauHNAHNAN
HouATFT A2
A NHNAHANAHQ
HNHNANAHQ
AN ANANAN

AN ATANAH T
HN A AN AHA
HNA AN AHA
HouA Ao+ A
AN TN AHS
HNA A A
HNAAANAHA
ANAAANAHA

HoNANANAHQ
AN ANAN AN
[ N VI W VI I N I o V]
HaNHNHNAQ
HoauHNANAHQ
HoauAdNANAHAN
HaNHNANAHN
HaNHNAHNAN

2.4 x L.83 2.4 x L.8L 2.4 x L.85

2.4 x L.82

[ I o VI o W= 0 I o VN o g Wi ¢
ANANNAHNAHOM
AN AN A
ANAAANAHA
NN AN
ANAHNAHNAHOM
AN A ANAHA
ANAAANAHA

i i R S i B e
HAAAAAdA
AN AANNH
AAAAA A4
R g S P R P = i
HA A A A4
AN AAdNNA
AAAAAAAA

HANN\ AN
ANAAANAA
HNANANAHN
HNAA A
HauNn AN
HNAAANAHA
oA
ANAAANAHA

ANAAANAHA
HNNAHANNA
HaoNAANN A
ANAAANAA
AHNAAANAHA
AN
HaoauAAvo A
AHNAAANAHA
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TABLE II

DIRECT PRCDUCTS: 2 x L (continued)

2.4 x L.87 2.4 x L.88 2.4 x L.89

2.4 x L.86

NN H NN
ANA A A NAA
ANAAANAHAH
A dAdNAA
AN NS
ANAA AN A
ANAA AN AHA
L I I W IV |

AN HN N
ANAHAMNYNAHNAM
ANAHNANA
AHNA AN A
AN AN NS
ANANAHNAM
ANHNANAN
ANAA AN A A

AN A 3TN
ANANAHNAHOM
ANANAHANAHN
ANAAANAH A
AN T AN A
ANANAHANAM
HaNANANAH
HAaNAA AN A

33 33 43 3
AN A NS
FNAH AN A
HNH AN A
T g, i, ., i, s g, P,
HN AT ANA S
HoN A 3TN
HaN 3o

2.L x .91 2.4 x .92 2.4 x L.93

2. x L.90

HANA AN A2
NN AH A NN A
HoaoNAdovoN A
HaNA A ANAHA
HN A3 AN AT
AN HAHANNAH
HaoNAAdoNvo A
HaNAA Ao A

ANAHA AN A
AN AN
HNHNANAN
HNHNHNAHN
AN AN
AN ANHNNN
AN NANAN
ANANANAHN

AN T
HN YA A NN A
HoNAdAdNAHA
HNAAANAH A
HoaNA3T AN A
NN NN AH
AN AN AH A
ANA AN A

P i iy G, iy i, Py P ¢
HaNn NN
AN AT AN A
ANAHA 3TN A
P iy Pl G, iy ey P i, ¢
HoNN T H NN
AN AN
L ISV I I o I G VI o e 4

2.4 x L4.95 2.L x L4.96 2.L x L.97

2.4 x L.9L

HoNN 4NN
HaNuONnHNNM
AN NAHAANNN
HNAAANAHA
HauoNnTF NN
AN HNAN
NN NN
HNHAANAHA

HaNNTITHN NS
HaNOMOANHN MM
oA
HANNNAHHA NN H
AN A NN
o S V30 X3 Wam Vs N 2aY
AN H NN
HaNNNHA NN A

NN NN
HNOnNnHNMN
AN HAHNANAN
AN AAANAA
NN NN
HANONNH NN
AN AN NN
AN A dNAHA

HAoaN NN
AN AN OO
HaN A AN A
HoN AN A
VAT s I oV I P
[ eV saNeaaW o I oV aaNan!
HNAAAN A A
FNAAANNAHA

2.4 x L.99 2.4 x L.100 2.4 x 4,101

2.4 x 4.98

[ IOV AT B I o Ve g P
HaNNTTHN NS
HaNN TS
NN T Ay
HoNAN A N
AN A NN
ANNIITAHA NN
AN NN

SN g3 3N
28 X3a X3 Vo= Haa WeaWag Wi 4
AN NN
HaNNFTANNZS
P i g . Wiy i iy o Wiy 4
3 XA Xsa V= HaaWeaWe a Pl §
HaNndd oo
VA T~ as I o VI s g Wi

P i G, G P, i, i G, 4
A NN AN NTS
AN AN
HoN A NS
i RN i g5, i G5, 'S R ¢
AN NN
ANN T NN S
ANA TN AT

S P G i, PR iy RS RS ¢
(A YA YA YA XA N A N2 X1AY
HaNN TN NS
AN HN NS
= 3 3 3 3 33
(32 X230 X34 X3 XA NsA NaaNaal
HoNN AN NS
NN NS
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.4 x 4.103 2.4 x L.104 2.4 x 4.105

2.4 x L.102

i L o0 Wag Wi 5 A A S
(.2 X3 Xsa YA NeaN A NeaNanY
o R A XA W I e N34 WA
AAN YA A M
P i g 0. W o Wik i g0 0 W o 0}
AN AN M
AN AHAHA oM
AN AH AN

BN P P S e, i, e O, 4
AN Nea P s g W NN o g Wi
L BN T o I VI P 4
NN HN N 3
B S e, i, i i, i, P 4
(3 28 Waa Y= s A Waa W g Wik, 4
HNNT N2
AN H NS

S 33N 3N
NN N NN
AN YT AN
AN AN
i B R o g ik, i B, 3 s o)
30X Xaa = e aWea Waa Wi |
AN AN
HaNN A NN

= 3 3 43333
A NN T NN
NN ZTHNN_
AN TN
P P, i, O, i, i, L, S |
AN AN N T
AN\ AHNN
L o VK 00 Wi g B oV [ o g Wi §

2.4 x L4.107 2.4 x 4.108 2.4 x 4.109

2.4 x 4.106

A A4
A A A4
AN HANONA
A A A4
A AAA A A
A AAdAAd4
AN A
HA A4

A A A A AAA
AAAA A4
AN AHN M
A A A4
AAA A A4
A A A4
AN HN OO
A A A AAAA

s e i O ey e i g |
AA A3 43
AN IFTHANNT
A A 3443
S P gLy I O, i g |
A A 343
ANV AN
[ B W = e B W

IS s g0 8 W o 0 Wikee B I 0 Wa
[ ¥a¥aaNeaNoaNea NeaWeal
NN HNOM
AN AHN O™
S P 02 Wag P i oo 0 W
[3aNeaNsa Nea WA NaaWeaWaa\
NN AHMNM
AN AN

2.4 x L.111 2.Lh x L.112 2.4 x L.113

2.4 x L4.110

A3 A4 3
AAANAAAM
[ VA NeaWan I aUNaa WopY
A A A AAAA
AA A 3443
AAANA A AN
AN AHNOOM
AA A A A4

HFNA T AANAHT
AHAA"YNAA AN
A A NAAAHN
A A A AAAA
ANAHA I ANAH D
HAANAAAMN
A A NAAAAN
A A A A A

A3 A1 43 A
AAAAAA4dAA
AN HANONAH
A A A A4
A3 44434
A A4
HaNAHAANNA
A4

Ad A3 AA43
AAANAAAM
A A NAAAN
HA A A4
AHAA3IAA43
AAANAAAN
AAANAAAAN
A A A4

2.4 x 4.115 2.4 x L.116 2.4 x L.117

2.4 x L.114

HA A3 A 43
A A A A AAA
HFNANAAANNA
Hd A A4
i e = W W I |
AdAAA A4
HNNNAHANNNA
A A 44

433 43333
A4 43
HNN T AN
AHAATAd443
P P, L I, S, I, B A |
AAAIAA 43
HNN T AN
L R = e M W P

HNNTFTAHNNT
HA A A AAAA
HNNNNANONN
e R e e W W W
AN ITHNN_T
AAAAAAA4
HaNANAN AN
o N N W W W W B

i W = e W e W P
AHAANAAAN
ANYAHANONA
A A A A AAA
HA 434443
A ANA A AN
AN NYAANONA
AA A A A4~
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TABLE II

DIRECT PRODUCTS: 2 x L (continued)

2.4 x 4.119 2.4 x L.120 2.4 x L.121

2.4 x L.118

AANAA~ A
AdAA A A4
AdA A A4
A A A4
AANAAA A
AAA A4
AAA A4
AAA A4

ANNTITANND
NAANNAA®N
NAANNAAQN
HaaNAHANVNNA
ANNZTANVN T
NAANNNAAOM
NAHNNAHAN
AaoaNAdAoNvaA

AN TAHNNT
AN AHAH O™
AAAdddA4dA
AHAdAAAA A
ANNT AN
AAdANNAHAO™N
(o N W W W W |
AAAAAAAA

AN AN NT
A ANAAAmn
HNNANANONQ
A A A ~A4
AN TFTAHANNZT
AdANAA4AM
[ V32 Yo W am oV a2 oV
A AAAAAAdA
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TABLE IIT

DIERECT PRCDUCTS: 3 x 3

3.1 x 3.3

3.1 x 3.2

3.1 x 3.1

O I nenHANNAHQ
MmO TN ANNH
wunN\VOAaNNHAa M
O v nnnHoNAHN
mo-FTaNNnNnHoaNAH
SN0 AN HNM
N+ N0 FTWINO N
NN AWNNO N0 T
—A NN N0 N0

S I nnAANHAN
G g A A A
S s s e e e B o I B
TN AN
S 3 A A A A~
s e i e I e I e e W B e |
AN T
Lo W o W [ s B, G s S
L W e W o P e P P P P

N 3TN AdNAHA
N NN
FununHaoaaoauaoawn
N T AN A
NI TN A AN A
ununHacN—aaaq
N H AW PN T
N A A SN T
[an I AV o VIR W B Ko Nl Ka\h W

3.1 x 3.6

3.1 x 3.5

3.1 x 3.4

SO0 AN N
P g i iy e N e N W |
S 3 A A4
3O AN H M
S 3t AAAA A
3 3 AAdAA A4
H AN 3303 20
L i e P = O i i i
o M M = e O s i, i ¢

(NoRVo . o o We s W Haa W'a aWaa
S n o1 Hn A
2 3OO0 AN 4
NoRVo = e Wea W HaaWeaWaa
SO NN~ A
S 30 A" NH A
NN HOO OO 2
— NN F N0 N0
—A N 0520

Vo RVo = Moo Wea ¥ o IeaWaaWer|
B e SN0 I I o K08 Wan W W oY
43I0 AN HA N
NoRVo = Ko aWea W I aaW oo Wl
~F O it Y= ey
P i N I B e B S N B e B A
(22 W28 Wan RGO I ANG INS Pl
AN TS0 D
[ o B Y 9 NG I s Ny

3.1 x 3.9

3.1 x 3.8

3.1 x 3.7

TN A
NI AN ANA
SN 1NN AdNA
AN g N A A A
N1
SNt
ANH N N
ANAHA IS TN
ANdAFuing 3N

SNV AN Haoa M
S I nd AN
43 A~ A4
SN0 AN HAN M
I nNnAANAAN
S A~
—A N N0 FWNO
A AN TN
A A2 53 333

P . i o B e I e I B e B
SN\ Or{fNNH AN M
43I A~ 4
P i g g Y e e
SN0 NN ™M
S 3 A A AA~ A
[ W I e e s (g, iy Wt o
N NP NG ST NN
[ B I o [P e (PG, g e gl §
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.1 x 3.12

3.1 x 3.11

3.1 x 3.10

B U Vo I o I VI o2 Wi QU o0
i g W o Wi g I VI e B QU |
S g W Wi g I VI e B o IOV o |
SO0 HN M
SNt AH
SunNnI1NAAN A
— NN N0 N0
HN AN N2
AN A IIN S T

Yo RNoRNo Mo WeaWea WeaNeaNaAY
Mmoo NANnaNHM
FwunVOorANNAHANM
Yo Vo RVo I e oW1 W12 Wea Wea Wan
maI o NN AHM
SwnNOodaNNAHN M
(58 XsaXeaRVo Vo RVe RN0 ANo V0]
N HNOAWNFTOWNI O
AN N0 FTINO

(Yo RNo Vo I o0 W= oo oW a WeaWaa
S 3OO0 A AN
3o AANnAdm
VOO0 oo m
.30~ A M
P i VO N I e IR AW o I o B o
(3832 X 223N ©AVe XN AVo N4 RN6)
AN 30 IO
AN 3020

3.1 x 3.1 3.1 x 3.15

3.1 x 3.13

O N0\O Moo M
unNOo NN HAN M
OV VO AHNNANM
SN oM
SNVOANMNANM
SN\ VO NN~ M
[3aXsaXsa N0V Ve RNo RVo Vo)
—A N0 N0
—A NN IO N0

SN0 NN HN M
N0 HNNAHN M
i B VoV I o I SV aa Wor I o Vo
SN0 "N HaM
SNV NN HNN
SN0 HaNMNHNM
AN N0 N0
[ VK To= I NoQNO k< & Vo RNo)
—A NN N0 N0

= A VaR Vo I I o U2 Wan I o V4
P i Vo N Vo W I QU Q VI o I VI oV
SN A
SN\ O Ao HNM
NN HNANANN
NN
AN IINO0 T NO
(S AV R UaR Vol R Ve R Ual
AN A SN TN

3.1 x 3.17 3.1 x 3.18

3.1 x 3.16

3T A A A4
e s e N e N N N |
43 A A4
I A A A A4
S A A4
ST A A A4
Lo W e W o P s e P G R
[ W W o P s P P O, R ¢
A A3 3 33 33

3 oA H~AN
SNt NAAN—
St~ AAAAdA
23O AN AHAM
SN ANAHA A
St AAAAAA
— M 2 0 220
AN A N N2
e B B = i . I, . ¢

SN0V NN ANM
SunNninHNNAANAN
s e e e e e e N e
wunwOodaN"NHAN M
SuvnuinHANNNAHANNN
S A A AAdAdA
—A NN N0 FTWINO
[ QU= Vo R Vo Wik W § U g
Lo B I P e e e P RS 4
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3 x 3 {continued)

CTrs

LAl

CT Fouli

"1
‘f
-

DIRS

3.2 x 3.4

nNnHONNAHONO
AN AN IO
AANA AN I IO
nNHONNANHNNA
AANAAANAA™M
A AAdANAHAM
XY K Xoa W Kaa Yool |
AN AN AHAHM
AN AN AAN

NH N O N0 0
oV 28 Wan o UNSa Wil Fu Ve I §
— NN 3 N IO
MrricNNH M
N Ha M~ o N H
M~ QN O e O Y S ON
(38 Wan I OURSA WA SN GRS W o lo\]
CiN M1 Qe e 8
NN HNMYTHNM

AN A~
it I e s B B e gt g,
~N et = STttt
o= O\ e e N e e O

P T T ]
[ B W IO NSNS S W o M
N B SV I R R B o
e i M Tl B es gt
e ey e e e

3.2 x 3.7

3.2 x 3.6

3.2 % 3.5

A A A A A3 3
HNNAHN N TIINO
AHAdAdA A A 333
A A A A~
HNNHNNAHNM
HAA A4 A4
A A AAA4A4
HauNNHNNAHN O
A A A A4

AN H AN S0
Lo M B e B s B o [P (s iy
e A et
AAN A A NH AN
A A 4~ A
AA A i A=~
H AN SN N
o I e O e B el ot B e B B s
A A - A A~ A

NN H e H\O O
AN HN NN
~HoNH A M DO
(32 W2a Wan A Nsa Man W an Waa W
[ AN A Y o IESURE A WE A SRS Y
N H T e
NN e T e Y O
S KA Mol IS S QUL
o B e A T R T BLA TN e o

3.2 x 3.10

3.2 x 3.9

3.2 x 3.8

20 %32 X32 X3 X3a Xaa Y Vo RNo RN}
mCHONAH AN S0
AHANAHAN S0
X Y32 X2a Y22 Xaa Yaa XaaWaal
HANNAHAANA AN
A NnHANA AN
22X X132 ¥2a Y22 XsaYaa XaaYaal
AN AHANA N
HANNAHANAH AN

A A g
HN A AN A
HNHAANASnT
AN~ AN A A
AN A SN OO
AN A e oGt
AN AN O
Aol N e~ e
AN A

[ K AT oV 1o Pie S AR NO)
B o IRV LA I o i i Ko Y
L B e Rl o B B o oy Qe g ¢
HOGY = NM AN
L B I G I o i ol I QU B B Y
e et e et
O M e o
=t ed et O e el Q8

e e e e e
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.2 x 3.13

3.2 x 3.12

3.2 x 3.11

HANMN AN -0
H AN A NN NN
HNHANAH NS
HaNNHNANAHNN
HaaNANHNN
HaAHAaAAA
HaNNHNNONAHAQM
HANNAHAHANNANQ
HaNAANAANA

HaNONHNN N0
HNAHNAH TN
HaNA AN A N2
HNANAHNNHNN
HNAHANA A A
HouAHaAANA
HouNnHAauNHNM
AN A
HN AN A

(32X XA Xaa XaaNeatTe Ve Vo)
NHANNA O O
HNNHAN O WNO
[1a¥:a¥ea¥ea¥saNea¥eaWeaWeal
AN HONQ AT ey
NN NN ] 0Ny
12 X34 X2 NN s R aa WeaWaa el
NAANQUriN AN M
AN e el N

3.2 x 3.15 3.2 x 3.16

3.2 x 3.14

HNNHN O 2N
HONNHNN NN
A AA A A3 3 3
HNMNHNNOHNM
HNNAHNN - N
AHAAAAAAAA
HauNnHNNHNM
HouaNHANNANQ
HdAAAAAAA

DAY a N XsaNaa Koa RVe JiVe N6 ]
HaNndNN I \O
HaNnHNN N0
[1aX3a X2 X3 XA X0 X3a Xsa XiaY
HANNAHNNYNAH NN
HaNNANONONHNM
[1a¥a XA X0 XA X2a X2aNaa XA
HNNANNNAHNOM
NN AHA M

A NNYAH NN N0
HaaNANON_ N0
[ N eV 22 Yo l oV 4 Yo § Vo R0 ]
HANN~ANNH M
[ I oV s a W B oV INaaWon BN Mg
HaoanNndAauMNH o™
HauNnAHNMONH M
HANNEA SN H N M
AN NN M

3.3 x 3.3

3.2 x 3.18

3.2 x 3.17

N ~DO o H N0
O ON~NNHWNO T
M~ AN N0
O FTnNnoO~o N
MO O N~ N H
SNV ~OoONH NN
NHNO N0\~
NN AN 4O 0N~
HaNNTITWNO ~0 O\

At A A A3 3
e R e R R e = e 4
HAAAA A2 3
HAA A A A
A A A AAA
HAAAA A
HAAAAAA~A
AAAAAAAAA
HAAA A A

AN AN 2O
FNHANAH TN
(o W B W o Y e O, e §
HHNAAANA AN
HANNAHANHAH N H
A AAAAAAA
AN A AHANA AN
HauAANNAHA N A
A AAA A
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TABLE I1I

DIRECT PRODUCTS: 3 x 3 (contimued)

3.3 x 3.5 3.3 x 3.6

3.3 x 3.4

~~-nAH M 3 3O
~~-c-AH M 32
~e~--AH A 3 33
=S 30~~~ HAM
S I~~~
4 gt e~~~
HAN IOV~~~
A 33 T~~~
o R D= - R f NS N N

AN~ NYNH OO
~O N NN N0
~~-0NA N 3 3O
OOV T~ H
SN r~-o onAoNmM
= 30 e~~~ Am™Mm
NN AHOO IO\
AN IWNO~0 N
AANII IO~~~

AN C~-N"NN"NYAHOO S
~~-O0NA N3O
~~-0nA AN 2O
OOV T oo~ H
3O~~~ A™M
30~~~ M
NN HO\O TFTONON
AN 3 3O~
AN 3O~~~

3.3 x 3.9

3.3 x 3.8

3.3 x 3.7

~co~ANAH N
~Oo~HAN At
~Oo~HNAH N
S wnIr~-ot~-HNH
SwngF~or~—Aa-
SwnI~or~-—AnNnH
AN H TN _F0~0 o~
ANA FINTF~ ~
AN A3 NTF -0 0~

O ONH NN T N0
~c~0 H ~H NS N
~ec~c~r— 3
INO S~ HNM
S gTwne~-~o AN
= gt Fe~c-cAAAH
A NN TIINO -0 O\
H AN N~~~
HA A3 I~~~ 0-

(o e S e e e = i
~O ONH NN _ N0
~c~tc~-dH 3 3 3
== g sl e e |
SNV r~Oo O M
S g e~~~
A3 T~~~
A NN N0 -0 O\
(o B W I i s f Sl S

3.3x 3.11 3.3 x 3.12

3.3 x 3.10

78 9123h56
~o~ANAH N
~o~ANHINT
SNV o™
NIt~ NAH
N Fe~-ot~-HN A
AN INO -0
AN AH IN_F0-0 ~
AN H FNTF -~

AN N0 VO
O~ H OWN O
&~ O\ H N N0
V00O NN M ™M
NI 0O~ NHM
SN0 ~oO0nHNM
MNMNMNOOO NN
NHNIATOD -~
AN N0 -0 O

AN O\ N0 OO
~~O0NH AN 330
~t~0nHH N 2O
NOVVOV NN M
= 30~ M
S 3O~ M
MNNONNNOOO0 NN\
AAMNST IO~
AN I IO~
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TABIE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.3 x 3.15

3.3 x 3.1,

3.3 x 3.13

AN\ N0 OO
~O N NN N0
O NH NN N0
NoRVoRVolo o \e N1a W o Waal
SN0~ OHNM
SN0 ~OoOnHNM
NN\ MNOOVO0O NN
A NN N0 -0 N
A NN N0 -0 O

O N+ N NN SO
O AN N0
O NA NN FTWNO
SWNM\O~-OHNM
FN\O~O AN M
SWNO ~O oA NM
—A NN N0 -0 O\
A NN 3TN0 ~0 O\
A NN ITINO ~0 O\

~O N H NN
~O O NN NN
~O~ANH 3TN
SWN\O~O0On~<HNM
Funnwne~-ooHANN
wnFr~-or~-~HNAH
HNON N0 ~0 N
A NN NN C~DO O
A NAH N~ o~

3.3 x 3.18

3.3 x 3.17

3.3 x 3.16

~cc~-AHAAHA I3
o~~~ 33
o~~~ 3 33
3 IFe~-c~0-HAH A
P g s O e s e R
B = s o o e K B |
111.’4'4'4777
A 33 I~~~
(o M W = = B g S ol

o~~~ AN _ 3 30
O ~HNA NS
o~~~ 3 33
3o~~~ M
N\~ O0c~ANH
ES i i o S e e K
AN 3T 3O~~~
HNH TN~ 0~
Lo Mo I o [P~ = = g Sl O o

~O N+ N N WNO
~O O NN TN
e~~~ HH 3 3
SN0~ AHAN M
N~ o AN N
3 e~~~
A ANNTFTWNO~O O\
A NN TN N~-O D
Lo M W TP P B g o ol

3.4 x 3.5 3.L x 3.6

3.L x 3.4

O\~ H ™M
c~c~c~0~0~0-A A
e el i o e W e |
AN A AN~
AAAA A A0~
A A~
AN AHANS-ON
A A AAAC~C-0~
A A A A0~

AN\~ H
o ON~-O N NM
-\ -0 H A M
NN HONNNAHONON -
ANNANN~O O\
HFAHNAAHANSSO
NN H OOV H ONON
HANNANMNS~DO N
A NAANS~~ON

ONO\N~ONO\N-M N~
M~~~ HHM
M~~~ HAH™M
NN H NN O\NON D~
HHMNAHAM~~ON
HAMNAHAN~S~O
NnenHeenHoNON e~
AN HHN~~ O
HANAHAHN~~ON
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

th X 309

3.4 x 3.8

3.4 x 3.7

787787121
~oOor~t~o~dAo A
~oOo N~~~ AHN A
AHNA AN~ 0~
ANA AN A~ ~
HnAdAondA~o e~
AN AANAH~O N~
AN AAN AN~~~
AN A AN~~~

OO~ ONH N ™M
MO~~~ O HAH©
e~~~
HNMNAHNM~O O
HANHAN-0~O
(o B B o W W B o B Sl O
HNMNHNM~O O
HANA AN~~~
A A A A~~~

~ON~-~-ONC~-HH A
O OAAN~OONAHANM
o~~~
A A~ A A~ O\~
HANNSA QNN N~-DO O
AHAAAAA~~~
AAAAAA~ON~
HANNAHAQNONNS~OON
HeA A A=A~~~

3.4 x 3.11 3.4 x 3.12

3.4 x 3.10

O N ~DO ONH N M
~oOoM~N~OoO S~ A
~oOo~M~Oo~AN A
HN N HN NSO o
AN HANAHN~O S~
AN AANAN~DO ~
HANNANNN~D O
HNAANAN~DO ~
HNAAN AN~ ~

NN\ N\
O~ONO~nN HM
OO~ ONH NN
X X Naa e Xaa Yo e e,
NHMANHND N~ 0N
HNNHN M~ N
X0 X3 Xaa Xaa Xaa Yo ey
NHMANH MO~ o\
HNMNHNN~O O

A ONONONONONY M
O~ OnAH M
M~~~ H M
NN ON NN
AN A AN~~~
AN A AN~~~
32 %38 Xaa X 32 32 X3 Koo e
AN AN~~~
AN AH AN~~~

3.b x 3.14 3.L x 3.15

3.L x 3.13

90/0/0/90/333
O ON~-OONA AN M
O AN~-OONANM
(38 ¥a XA XA X202 X3 Yo e NN
A NN AHANN~-O O
AN AHNMN~O O\
32 XA XA XA Xea Wea We NNo N0 N
ANNANN~O O\
HANNAHNN~O ON

~DO N~D N N M
~o N~ OnH M
~D O\~ ONH N M
AN AN~ o
AN HauN~oO O
HNANHNN~DO O
HNNAHNN~©O O
HauANHNN~DO O
HuMNnHaNMN~o o

~OONMN~O ONH AN M
Moo ~-OOoO AN
~o~~o~AaH
HauNANMN o
HNNANAN~DO
AHANAANAHN~©O S~
A NN AN~ O
AN NANN N~
HN A AN~~~
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3. x 3.17 3.4 x 3.18

30}4 X 3-16

o~~~
-t~ HHH
I e i e R N
HA A A~~~
HA A A A~~~
A A A A A~~~
HA A A A A~~~
HA A A A A~~~
HAAA A A~

o~ HON
~O ~~-O -
[ S S Ol i o W W |
AN AN~~~
HANAHANA~D
A A A A~~~
s W ea W I s I aa W oo N
HANAHANAHC~DO
A A A A~~~

O ON~-nONH M
OO ~-OOHANN
[l o Sl Sl e I o |
HauNHNANN~DO o
AN NN~O
HAAAA A~~~
HNNAHNNS~DOON
HANNAHNNNSOD
A A A A A~~~

3.5 x 3.7

3.5 x 3.6

3.5 x 3.5

e~~~ A
~ooON~-oOoOoONH A M
o~~~
Lo W am I o [P s  g  l l
H NN O ~0 N
N3 3 3~~~
AA A A A~~~
HauNH NN~ O
ArAAA A A~~~

OO HN
[ e s e el e B |
e e e e e |
AN 3 30~~~
A 3 3 3o~~~
o e W e = 5= ol Sl o
HANAHAHN~~ON
HA A AAA~ 0~
HA A A A~~~

oNON~ONONC~-N AN H
O ON~-O ONH NM
-~ OnHHN
NN\ HOO T o0\~
NN ND ~DO O\
HA N 30 o~~~
NN HNNHONON o~
HNNHNN~DOON
AN AHAHANAS~S~ON

3.5 x 3.9 3.5 x 3.10

3.5 x 3.8

aoONonOonONOY O M
O\~~~ H M
0N~~~ H N
NN\ NNOO0O\0O ONONON
AANO IO ~~O0
AN I 3O~~~
(32 %30 X3 X3a X 1aXsa We e N0
AN A AN~~~
AN AN~~~

O~~~ oy
~O~t~O e~
~oOo~-~o~HoH
HNH I NS~ ™
AN A N - -
AN AH 3N _F O~
A ANHAN A~
HNHANAH~DO S~
HNHAHN A~

O O~ ONH N M
~c~o~-~-oHA
o~~~
H NN OO0 OO
HA N N~~~
HHAS 3 e~~~
HANNHNN DO
HANAA N~~~
HA A A A A~~~
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.5 x 3.12 3.5 x 3.13

3.5 x 3.11

O N~ o NN
O OM~OO 4N
~o~~O~HNA
AN M _3N\0 O o\
HaNFIINnIN~-O o
HoN A INTF o~~~
HNNAHNAN~ N
HANNANN~DO©O
ANAHAN A~~~

O N~ ONAH N M
~O~-c~-o~HoNH
~o~-~Oo~HoNH
AN N IO -0 0N
AN HIN T~ 0~
AN A 3INF -0~
HANNHN N~ ON
AN AAN A~~~
A NAHAN A~~~

AN ONONON YN
D~~~ AH™M
O OANM~-OONHAANM
NN NOO O ANV
N NN ODO -0\
A NN FIINO -0 0\
(32 X2a NaaNoa Wea WeaWe e, Ne N
NH NN HOMNDO N~
HAHANNAHANNN~DO ON

3.5 x 3.16

3.5 x 3.15

3.5 x 3.1k

O AAN~-OONH M
OO~ 4 NN
I e e e e N e
AN I INO ~O o\
AN TN WIN~-O
A 3 3 Fo~-0-0-
HNMNHNN~DOON
HANNANN~D®
AAAAA A~~~

feNI* Yoo o NP e Waa Xaa
OO~ ONH N ™M
~O ON~O ONH N
M AN MNO0 0 NN\
AN AIINO ~y N
AN AFIN0 ~O O\
2N Naa Xaaaa Moo W NFe TN
HNAMNAHNAN~DO N
HNNHN N~ N

~O ON~-O AN HN M
O AANN~-OANAHNM
O ON~-OONH AN M
AHANNTNO ~O 0N
AN NTFTNO ~D O\
AN ITWINO -0 O\
HauNHNMN~DO o\
HANNONHNNNS~O O
HANNAHAHNN~DOON

3.5 x 3.18 3.6 x 3.6

3.5 x 3.17

AANAANS~O
L W W B e B e B S o
A A A A A0
AN AA A AN
A A A4
AAAAA A4
AN AN AH AN
A A A4
A A A A A A A A

- A
(S Sl Sl Sl S S B B |
-t~ A
L I e W P P s A S o
L W B I R~ A ol Sl
A2 3 -
HA A A A~~~
AHAA A A A~~~
HA A A A A~~~

M~~~ H H ™M
~O e~~~ N
=0
—AHN 33O~~~
—HN A I INT e~ 1~
e I B R . SRy N
AN AH AN~~~ O\
HN A AN A~~~
HA A A~~~
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TABLE III

DIRECT PRCDUCTS: 3 x 3 (continued)

3.6 x 3.9

3.6 x 3.8

3.6 x 3.7

ANAAN A~~~
HNAANAHN~DO N~
HNAH AN A~~~
HANAANAAAANA
AN ANAAANAH
A NN AN A
A NHANAANA
AN AN NA
HANAANAANA

AN HAN M ~-DO 0N
AANAANS~S~©O
A A A A A~~~
AN HNONANM
AHANHANAAQ
AAAA A A4
AN HNNAHNM
AANAANAHAHQ
A AAAAAdAA

A A A A A~~~
AN ANN~OON
AAAdAA A A~~~
AdAA A A4
AN AHNONH N M
A A A Add
A A A A A A
HNNANNAHN M
AAAA A A A4

3.6 x 3.12

3.6 x 3.11

3.6 x 3.10

A NN\ AHNMN~OON
A NAAN A~~~
HANAANAH~O
NN HNNAHNM
HNA AN A
A NAANAA A A
HANNHNNAHN M
HANAANAAN A
AHNAAN A A

AN ONONON
NHANAN HMNDO -0\
AN A NN~ O
[ YA XA N oA Nea Nea NeaNWea Nea
N NN ANNAOM
AN AHNNAHN M
AN A NeaNeaWea NoaNeaWeaWeal
NN AN AN
AN AHNOONAHNM

12 %12 X3 X3 X3a Xsa XA Yo Yo N
AN AN~~~
AN AN~~~
12 ¥1a X2 Yaa W1aNaa NaaNaa Weal
AN AHAHN
HdNNHANNAH M
32 X3 X3a X3 X3a ¥1a XA Xaa X
AANAANAAHM
A NN AHAHNM

3.6 x 3.15

3.6 x 3.1L

3.6 x 3.13

NN M ONONON
AN NA QM0 O\
AN HNMNS~OON
(38NN A Nea Waa Wea Wl Wea Weal
HANNHNNA M
HNNHANONAHAN M
[sa YA Nea Naa WA Wea Waa Nea Weal
[ IS U Wan NV aa Wo I oV oY
ANNA NN AHN M

HaNNHNMNN~O N
HNNHNOMNN~DO O
HauNHNMN~O O
[ o VA Wan I VN o a W I QUN QY
AN HNNAHNM
HauNnHouNHAHAM
HauNnHNNAHNM
HNNHNHMNM
HaNNHNONHNM

HANNHNNS~DO N
A NNANNS~-Do
HNAHAN A~~~
NN H NN AHNM
AN NN ANQ
AN AN HNA
HNNNHNNAHN N
HaNNHANNAHANN
HANAANAAAANAH
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.6 x 3.17 3.6 x 3.18

3.6 x 3,16

A A A A A~ -
A A A d~0~-0~
AA A A A A~~~
A A A"~
HA A A A4~
L i e W e W B e B B W |
A A A A
e N W W e e W e |
A A A A A A

A onNnHAAN~~O0N
ANAANA~O
A A A A A~~~
AN AN HAHMN
NN AN A
A A A A4 A
HdN AN AHAHMN
HNAANAHA AN A
HAddAAdAd A4

HNMNHNON DO O
HaNNHNN~DODO
o o W W e B e W e B S Ol
NN HNAHa M
HouNHNNAHNN
HdAdddAd 44
HaMNnHNNAHNM
HoaNANNNAHN N
A A

3.7 x 3.9

3.7 x 3.8

3.7 x 3.7

HouddNAHAANAH
HaNAANAd AN A
HNAANA AN A
AN H N~ 0~
HNAH 4N~
HAN AN~ 0~
HN A dNAH
HNAANAANA
HN oA A

HANNHNNHAM
AHANAANAAHN
HAAAddd A4
— N N3N0 0~ O\
o lan I GV = R T W ol oo o)
L W W o P S s g ol Sl
AN HNNANM
HANAANAAN
A A A4

A A A AAAAA

HaNNHNMNAHNM
HdddAdddAdd
A A 30~~~
— N N3N0 -0 O
Fom B B P g g g ol Sl S
AHAdAdddA 44
HaNNHNNAHNM
A A A4

3.7 x 3.12

3.7 x 3.11

3.7 x 3.10

HaNNAqgNnAHNM
A NAANAAN A
HNAdANAHAN A
AN MW\ -0 O\
AN A N0~ ~
AN H FINTF e~ 0~
HNNHNNAHN M
HNAANAAN A
HN AN AN A

232 X34 Y3 Yaa X3a Yaa Xaa Xaa
NHN\NANAHNONHM
HNONHNNAHNM
MO0 O O\ O
N HNWNI\O DO~
—A NN TN\ ~O O\
1Y Y12 Y3a Yoo Yoa Xea Xaa Xoa!
NN AHM
HaNNHNNAHANM

12 X2 Y30 Ysa Y3a Xoa Xaa Yoa Yat
HAHdNnNHANAA™
HdNHHNAHAHM
NN N0 \O O O\ O\ O
HH NI 30O ~r~0n
AN 3 30 ~-0~0
XA YN3aYsaN1a YeaYaaNaaWaal
AHdNAH AN HAHMN
HAdNAHAANAHAM
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TABLE III

DIRECT PRODUCTS: 3 x 3 {continued)

3.7 x 3.1k 3.7 x 3,15

3.7 x 3.13

YA T Maa W AW aWaa Wag ol
HoNuNAanNndAam
HoauMNAaNNNAHN M
MM MNOOO NN
AN I INO ~0 O
HANNFITWNO ~0 O\
(32 XA XA XA Naa WA XA Waa N4AY
HaNONNHANONAHA M
HaNNHNNAHNM

HNNHNANAHNM
HaNNHNNANM
HNMNAHNNAHNM
AN N0 0o\
—H N INO 0 O\
A NN N0~ O
HNMNHNNAHNM
AN HNNAHNM
HouMNAHNNAHNM

HNNHNMNAHNM
HaNHaNNAHNQ
AHNAANAAHANA
AN N0~ O
AN NN~ D
AN AN~ 0~
HNNHNNMYH M
Vs e ISV o VI QX oY
HouAdNAANA

3.7 x 3.18

3.7 x 3.17

3.7 X 3.16

AHAAAAAAq44
A A A A4
A A A A AAdAA
e e P P i Gy N
e R P = i i N Y
Lo B B P i i O S O
AHA A A A4
A A A A A A4
AAAAAdd4d4d

AA N AN AHAAM
AHNAANAANA
A A AAAA4d4
AN IO~
AN H TN~ 0~
A A 3 3 3o~~~
AN AN AHANM
HaNA AN AANA
AA A A A A4

AN NN HAN M
HaaNANNNAHANNN
A A AAAAd4d
AN N N0 (Lo O
AN NN Do D
A A 2 3 3o~~~
o B oV A Wan S N3 Wan oV 3AY
HaN NN AATQ
A A4

3.8 x 3.10

3.8 x 3.9

3.8 x 3.8

N0V O AN
AN 3O~ O
AHANZIT IO~~~
(58 XeaN AN aNeaNoaANo RN AN}
AANAH AN IO
AANAHAN T 2O
(5NN AN AN AN AN aNoa W ep
AANAANAHAM
AANAANAHAHN

HNH N -0~
HN AN~ 0~
HAN A IWN I~ 0~
AN HANAHTIN
AN AN AT
HNAANAHITWNT
HANAANAAANn A
HNAANAdn A
AHNAANAAN A

AN NI N0~ O\
AN g N0
[ W o [P e e g ol S
ANNAHNMN N0
AANAAC 33N
A A A AA
AN NN AHNM
AANAANAACS
AAAAAAAAdA
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.8 x 3.13

3.8 x 3.12

3.8 x 3.11

H NN N0 ~p O\
— NN FWNIN N~ O
AN H I WIN T~ 0~
HANNHNON_ZFTWINO
HANNANN NN
HANAHAHANAHIWINTS
HauNnHNNHN M
HN NN ANN
HINAHNAA N A

— N AN 1IN0 -0 O\
HN AT T~ 0~
AN H N~ ~
A NNHNNTFINO
HNAHNAH N
HNHA AN
HNNHNANAHN M
HuAANAANAH
HNHANAAHN A

NN NOOO0 NN N
N A NN IO~ o
A NN INO -0 O
22 %32 X34 X3 X3a X2a YVo RVe RV}
NHNNAHMWNSO
NN AHNN N0
(3 X0 ¥1aNsaXeaNaaWeaWeaWeal
NHN\NHNANAHM
HNNAHNMNMHNM

3.8 x 3,15 3.8 x 3.16

3»8 X 301]4

A NN N0 ~o O
AN TN N~ O©
Lo M B = = = i S S
HANNHANN N0
HANNANNIINWN
A A A3 33
HNNAHNNAHNM
HoNNHNNAHN N
A A A A A A4 A

NNV OO ONO\NON
— NN INO ~DO O\
—A NN -0 O\
(32 %32 %38 ¥32 X232 Xsa Vo RNoRNe}
HNMH NN N0
HNNH NI INO
[3a¥1a¥1a¥2a¥2a¥aaNaa WeaWaal
HNNHNNAHN N
HaNNHNNHNM

NN _$1A0 ~DO O\
A NN INO ~D0O O\
A NI INO ~DO O\
HANNH NN N0
HNNHNAZITWINO
HNNHNNYNAHq ™M
HANNHNONAHN M
FNNHNMNAHN M

3.9 x 3.9

3.8 x 3.18

3.8 x 3.17

HNAHINTH N A
HaNHInNnANAH
HNAH 3TN TTHNA
A~ N AT A A
HN A3
(o I o VI o [P 1 Vg Wi g [ VA |
HNA I A
HNA I A
S B Vo Wi o BV A |

P B e s o SR
o W W P e s S Y
e I D = i Ny Y N
AHAAAAA 33 3
HA A A 333
HAd A A3 33
e e e N W I e W |
HAdAAddAA A
HAAAAA A4

HeA N 3T 30~ 00
N H 3N _F~0 o~
[ M o [P i i O S Sl
HHAYAH A NI 2O
HoNAANAHI NS
HdlA A A3 33
HANNHHNNAH AN
HN AN AHANAH
A A A A A AAA
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.9 x 3.12

3.9 x 3.11

3.9 x 3,10

H NN FTWINO A
AN TN A
AN A IWIN A
—Aa N 2N 0 A
ANA 2N H
N3N A
a0 (38
o A M = W = | —
eI M = W Wi —

(38
—
—
(saY
—
—

222222222

A0 OVO NN ™M
N HMINTO N H ™M
HN NI N0 H N
NN NOOO NN ™M
NN T ON AN
AN NIINO H M
NN MNOOO NN ™M
NHANWN IO N HM
HN O IINO0 H N

NNNGOO0 NN
AN 3T IO AN
HAN I 3T OAHN
NN MDD WO NN
AAN PO =N
AAN T IO~ N
NN N2NO O NN M
HANSF IO AN
AN 30 AN

3.9 x 3.14 3.9 x 3.15

3.9 x 3.13

HANN - N O HNM
HauNTnNnOHNN
A NN N g NN
HANN oM
HNN N oA NN
HaNNI o NN
123h56123
HoNN TN O HaMm
HAaNNITINOH NN

HNN_TINO H NN
HaNANAITWNOHNMN
HNN I NOHNN
HaNNTITWINO A ANM
HaNNZ2TINOHNN
HanNnNInNnoHaM
HNNIWNOHNM
HAaNNITNOHANMNMN
AN ZITINO HANM

HaNN TN O HANM
HANN TN WIN—H N
HoNrH TN T HNA
HaN 3TN O Ha M
[ BN QU QURSS ) Vo B Vo W B U QV
HNA N HNA
AN\ H NN
[ BN QVINoV [P i W N W W o INQN YoV
HNAZWnWT A NAH

3.9 x 3,17 3.9 x 3.18

3.9 x 3.16

(o B e M I = = e I B |
HA 433344
A 33 A
HAH 23T 3~
HAd 33 3T+
L B M = e i g I B
HAH 23344
HAH3 3T A
HA 433 34~

HAN T IO AN
HNAHIWN TN
L I o B e e e o B B |
HAN 2T 3IO0OAAM
HNA 2N HN A
HHAH 23T A~
HHNIT IO H - M
HNA TN AN AH
A 233 A4

HANN TN O M
HNNFTINnNWINA NN
[ B M s e i g B |
HANN_ TN HN M
HANN TN WNAANN
HHAA 3 3T~
A NN INO ~ M
HANAN TN\ WIN—H AN
[ B I e e i B |
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3.10 x 3.11 3.10 x 3.12

3,10 x 3.10

D=0 O\~ OND- 5 O\
0~ D~~~ -0~ 0~
0~ ~0~00 -0~ ~
HANNAHNNN~O ON
ANAANAH~O
HANAHAN A~~~
HANNAHANMNPS-O ON
HNAANAH~DO ~
HANA AN~~~

AN ONONONONO\N O\
O ~O0NO >~ 0N [~ O\
0~ O\~ OND~-0O O\
NN MM MONONON
NN MO ~O0N
HANNYNAHNOMN~O O\
NN MM MONONON
N NN MO~
HAaNNANOMNP~OON

NN ONONO\NON ONON O\
M~ OND=~O\ND~~ O\
M~ OND=D~-O\N D=~ O\
(32 %32 X3a X3a Xaa NaaNe e e N
A oA AN~~~
A NN A AN~~~ 0N
NN NN NONONON
A NAHA M~~~ ON
AN AH A M~~~

3910 X 3015

3.10 x 3.1

3.10 x 3,13

O\ O\ ONON O\ O\ O\ ON O
0~ 0= OND— 0= O\ D= 0= O\
-\~~~ O\
e Xaa aa Yaa Xaa We e o N
H NN HN N~
— NN H NN~ 0N
1a%1a Y30 Xaa Naa Xaa Yoo e
HauNH N~~~
—H NN H NN~~~ O\

0~ N[~ O\~ O
0~ NP~ O\~ O\
0~ N~ O\~ O\
AN HNMN~O ON
ANNNHNMN~O ON
HANN=H NN~ O\
AoNNHNMN~O ON
A NNAHNN~DO O\
HANNHNOMN~O O\

=00 O\ D=0 O\ = O O
000 O M~ W M~
0~ D~ -0~ ™~
AHNNAHNMND~-00 0N
AN NN~-O®
HN A AN A~©~
HAHANNAHNOMN~O ON
AN NANN~-OD©
ANAHANAH~O -

3.10 x 3.17 3.10 x 3.18

3,10 x 3.16

[ S S Sl Sl Sl ol
o Sl el S Sl 2l Sl ol
e e e o el
A~~~
A A A0~
L B o B M I e B B A O
A A A A~ 0-
A A Ad~0~-0-
A ddd0~0-0-

~ONOND-O\NOND-O\N O\
0~ [~ [~ [~ D~ ™~
el el Sl S el el Sl e
AN H AN~ O0NON
AN ANAH~O~
Lo B M B o W B Bl Sl
AN AN~ O0NON
ANAAN AN~ S~
A A dr~0~0-

00 O\ D=0 O\ D=0 O\
0~ £~ O ~O
[ S S R e
HoNuNHNMN~O O\
HNN HNN~DOO©
A~
HONMNHNMP~O O
HNNHNN~O®
A A A dd~0~0-
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TABLE III

DIRECT PRODUCTS: 3 x 3 (continued)

3¢11 X 3012 3011 X 3013

3.11 x 3.11

0~ O\Np— O O\ =D O\
0~ M~ M~
0~ ~0~ [~ 0~ ~
SN0 AN N~ O
SN N N~ DO
SN AN A~
AN N _ N0 -0 O\
AN N NN -DO
AN AH 3N T~ 0~

0~ O\~ ON D~ O\
0~ -~ 0~ 0~ 0~
0~ 0~ [— O~ [~ ~
—S\\O0 H NN~ o\
N AN A~~~
SNt AN~ -
AN NI INO -0 O\
AN T -0~
AN AH TN T~ -

AN\ O\NO\N N\
@ 0~ 0N [~ O\ND ~ O\
0~ NP~ O\~ O\
Yo ANo RVo N1 Wea Waa We, Ne,We N
N0 N —H ND~ O\
SN0 AN N~-DO O\
NN MO0 0 0NN
N HMWN OO -0\
AN NN -0 O\

3.11 x 3.15 3,11 x 3.16

3.11 x 3.14

0~ ONP= O\ - O\
—C0 O (~ O =D D
N S N N N
S41N\0 H N N~ O\
S\ 4 NN~
P QI N .
HAN N FTNO0 ~0 O\
— NN NN -0 D
A 3 3T

NN ONO\N O\
0~ OND~-O O\ (-0 O
0~ OND~-C O\~ O\
AYOANo 2iNo N 20 Waa W20 We NN, NN¢,N
SN0 AN N~O O\
SN0 NN~ O\
NN MO0 0 NV
HN NI INO -0 O
AN NI N0 -0 O\

0~ N~ O\~ O\
0~ OND=DO O\~ O\
0~ NP~ O\~ O\
SN0 A NN~ O\
SN0 AN N ~DO O\
SNV AN MN~O O
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AN N0 D O\
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AN A3 un A
HNNJIWNO HN M
HN AN A
HoN AN 4N A

77777777?
[ S S S Sl ol S Y S
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TABLE III

DIRECT PRCDUCTS: 3 x 3 (continued)

3,12 x 3.1k 3.12 x 3,15

3.12 x 3.13

NN NOO0OO0O NN\
HaN N3N0~ O\
—A NN N0~ O
[3aX3A N2 Vo ANe RV Waa WeaWaal
AN 3IWNOAHNM
HauN N0 HNM
M NOO00 MM
AN TN O AN M
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Ha N3N0 ~O o\
AN 3TN0~ O\
AN N0 ~0 O\
AN FTINO HNM
AN 2N O o m
AN 3TN O HamMm
AN 2TNnNO Ham
HNN TN O M
AN FITINO Ha M

H NN IWINO -0 O
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AN AN~ ~
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3.12 x 3.17 3.12 x 3.18

3.12 x 3.16
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3.13 x 3.1L 3.13 x 3.15

3,13 x 3.13
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—A NN N0 N0
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TABIE IIT

DIRECT PRCDUCTS: 3 x 3 (continued)

3.13 x 3.17 3.13 x 3.18

3.13 x 3.16

o i R e e = S o
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L B e e e i, i P O
AAN T 30 A M
HaNA T ANA
Add 3 33444

AN INO -0 O\
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3,14 x 3.15 3.1L x 3.16

3.14 x 3.14
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AN N3N0 -0 O\
AN NN -0 O

301,4 X 3o18 3015 X 3915

3.14 x 3.17
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AHAN I 30 ~0-O0
AN AN~ 0~
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TABLE III

DIRECT PRCDUCTS: 3 x 3 (continued)

3.15 x 3.17 3.15 x 3.18

3.15 x 3.16
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5. Direct productss 3 x L4 and L x L

Since there are 2,178 possible distinct direct products of the
semigroups of order three with the semigroups of order four and 7381
rossible distinct direct products of the semigroups of order four with
the semigroups of order four, it is desirable to find some method of
describing the multiplication tables of these semigroups rather than
listing them. Consider semigroups S and T whose elements are
x; (i=1,2, ..., s) and Y (3 =1, 2, ...5 t) , respectively.

The elements of S x T are (x;, yj) (121, 2, veay 53 31, 25 couy t) o
Consider a semigroup S¥ whose elements are X5 (i=0, 1, 2, .00y s)

and in which the x; for i=1, 2, «.., s are identical with the

o

x;€ S for i=1,2, «.., s . The elements of s¥ xT are (xi, yg)
(i=0,1,2, coey 533=1, 2, coey t) o Clearly, the elements

(xi, yj) for i=1,2, 2c., 8 and j=1; 2, ..., t are common to
both SxT and S  xT . Since SxT isa semigroup, S x T is a
subsemigroup of S¥x T . If we can provide a sufficiently simple way
to describe the products (x, yj)(xi, yj) and (x;, yj){xﬁ, yJ}
for i=1;, 2, ..o, s and j=1, 2, ..., t , then we shall be able to
write the multiplication table of S¥ x T from the multiplication table
of SxT . Before we can attempt this, however, we must be able to
form a semigroup S* from S by adding an element Xo to & . The

following are same of the ways in which semigroups can be formed by the

addition of an element to a semigroups:
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I. Let S be a semigroup containing a two-sided zero element
2z . Adjoin to S an element x , and define ax= xa= x for all
a € S , Clearly, the multiplication so defined is associative; we wish
so to define x° as to preserve associativity, and hence must have
(xx)a = x(xa) = xx = (ax)x =a(xx) for all ae¢ S ., If x2€ S , then
X2 =z s for a semigroup can have only one two-sided zero element, and
if x2¢ S , then x2:: X , In the latter case, a new semigroup has
been formed by the adjunction to S of a zero element x . In the
former case, the resulting system has no zero element, and is a semigroup
as we may show by verifying the associativity of multiplication for

2

products involving x°~ :

x=xz = x(xx) = (xxX)x = 2x = x

2 - xx = x(xa) = (xx)a= za =z for all ae S
z=az =a(xx)= (ax)x =2 xx= 2 for all a € S
xx = x(ax) = (xa)x = xx for all ae S

IT. Let S be a semigroup containing a two sided identity
element e . Adjoin to S an element x , and define ax = xa = a
for all a&€ S . GClearly, the multiplication so defined is associatives
we wish so to define x2 as to preserve associativity, and hence must
have (xx)a = x(xa)= xa= az ax =(ax)x = a(xx) for all ae€S . If
2 e S , then 2= e sy for a semigroup can have only one two-sided
identity element, and if xzé S , then x2 = X ., In the latter case,
a new semigroup has been formed by the adjunction to S of an identity
element x . In the former case, the resulting system has no identity
element, and is a semigroup as we may show by verifying the associativity

of multiplication for products involving x2 2
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"

ex = (x)x = x(xx) = xe = e

®
il

azeaz= (x)az x(xa)= xa=a for all a ¢ S

azax = (ax)x =z a(xx) = ae = a for all a € S
ITI. Let S Dbe a semigroup containing a two-sided zero element

2 . Adjoin to S an element x , and define ax = xa= z for all

a &S . Clearly, the multiplication so defined is associative; we wish

so to define x2 as to preserve associativity, and hence must have

(xx)a = x(xa)= xz2= 2 = 2x = (ax)x = a(xx) for all ae€ S . If x2 € S 5

then x2= 2z or X = p where pa= apz 2z for all a &« S 3 and if

x2¢ S , then xX2x . If x2= g ; a new semigroup has been formed

by the adjunction to S of a two-sided constant element where the product

of any element and the constant element is an element which is a two-sided

zero in S . If x2 = x , the resulting system is a semigroup as we may

show by verifying the associativity of multiplication for products involving

P
xx = x(xx) = (xx)x = xx
z2=xz2=x(xa) = (xx)a=xa=z for all a ¢ S
2 =ax = a(xx) = (ax)x= 2x = 2 for all a € S

If x2= p where pa=ap= 2 for all ae€¢ S and where p € S , the
resulting system is a semigroup as we may show by verifying the associa-

tivity of multiplication for products involving x2 3

zz=xp=x(x) = (xx)x= px= 2
z zap = a(xx) = (ax)x = 2x = 2 for all ae S
z=xz2= x(xa) = (xx)a=pa =z for all a€ S

The fourth order semigroups to which this latter case applies

may all be described in some other manner.
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IVv. Let S be a semigroup containing a two-sided zero element 2z .
Adjoin to S an element x , and define ax= x for all a ¢S, x=2x ,
and xa= 2z for all a € S . The resulting system is a semigroup as
we may show by verifying the associativity of multiplication for products

involving x

x =2 (qr)x = q(rx) =2 qx = x for all q, r in the
system
z=xax= (xx)a=x(xa)= xz= 2 for all a e S
z = zb = (xa)b = x(ab) = 2z for all a, b€ S
z=xb = (ax)b= a(xb) = az = 2z - for all a, b €S

V. lLet S be a semigroup containing a two-sided zero element =z
and in which there are no zero divisors except z . Adjoin to S an
element x , and define ax=x forall a€S , xXXSXx , XZ2=2 ,
and xb= x for all b which are not zero divisors. The resulting
system is a semigroup as we may show by verifying the associativity of

multiplication for products involving x

x = (qr)x = q(rx) = gx = x for all q, r in the
system
xz = (xx)z = x(x2) = xz
x=xb = (xxX)b= x(xb) = xx=x for all b which are
not zero divisors
z =z = (xz)a=x(za)= xz2= 2 for all ae€e S
z= xz = (xb)z= x(bz)= xz2 2 2 for all b which are
not zero divisors
x= xb'= (xb)b'= x(bb'!) = x for all b, b' which
} . are not zero divisors
z=xz = (ax)z = a(xz)= az = 2z for all a € S

for all a €S , for
all b which are not
zero divisors

x = xb = (ax)b = a(xb) = ax

"
»
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VI. Let 5 be a semigroup containing a two-sided zero element 2
and in which there are no zero diviscrs except 2z . Adjoin to S an
element x , and define ax=32 forall a¢€S , xx=2z , xz2= z
and xb = x for all b which are not zero divisors. The resulting
system is a semigroup as we may show by verifying the associativity of
multiplication for products involving x :

z =(qr)x=q(rx)= qz = 2 for all q, r in the

system
z=2b= (xx)b= x(xb)= xx= 2z for all b which are
not zero divisors and which are contained in S
x = xbf= (xb)b?= x(bb') = x for all b, b' which

are not zero divisors and which are contained in S

z = zb' = (bx)b? = b(xb?')= bx= 2z for all b, b' which
are not zero divisors and which are contained in S

VII. Let S be a semigroup containing a left zero element 2z |,
be such that bz = z for all elements b which are not left zero elements,
and be such that da # zle for all a € S where d is any element which
is neither a left zero element nor a left identity element and where 32!
is any left zero element distinct from 2z . Adjoin to S an element x ,
and define xa= x forall a¢€ S , xx=x , wx=w for all left zero
elements w , ex = x for all left identity elements e € S , and dx= 2z
for all elements d which are neither left zero elements nor left identity
elements. The resulting system is a semigroup as we may show by verifying

the associativity of multiplication for products involving =x :

x = x(qr) = (xq)r = xr = x for all q, r in the
system
w=w(qr) =(wq)r=wr=w for all left zero

elements w and for all q, r in the system

qr = e{(qr) = (eq)r = qr for all left identity
elements e and for all q, r 1in the systenm
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z = dx = d(xq) = (dx)q = 2zq = 2 for all d which
are neither left zero elements nor left identity elements and for all q
in the system
By Lemma 1.2 dw = d(wq) = (dw)q for all d which
are neither left zero elements nor left identity elements, for all left
zero elements w , and for all q contained in the system

z2 = dx = d(ex) = (de)x = z for all d which
are neither left zero elements nor left identity elements

z = dz = d(d'x) = (dd")x = 2 for all d which
are neither left zero elements nor left identity elements

VIII. Let S be a semigroup containing a left zero element 2z and
in which every element is either a left zero element or a left constant
element. Adjoin to S an element x , and define xa =z for all a e S ,
z'x = 2" for all left zero elements 2' , cx =c¢! for all left constant
elements ¢ (where ca=c' for all aeS ), and (i) xx=x or
(i1) xx = z . The resulting systems are semigroups as we may show by

verifying the associativity of multiplication for products involving x :

(1) xx = x(xx) = (xx)x = xx
z= xz= x(xa) = (x:x)a: Xa= 2 for all aeg¢ S
z= x(ax) = (xa)x= 2x = 2 for all ae S
ax = a(xx) = (ax)x for all ae S ,

for if a is a left zero element a = ax = a(xx) = (ax)x = ax=a , and
if a 1is not a left zero element it is a left constant element, hence, by
Lemma 1,1,ax = (ax)x .

z = x(ad) = (xa)d= zb= 2z forall a , d&3s
By Lemma 1.1, z'z a(xd) = (ax)d = z'd= 2' for some zero 2z' and
) for all a ,d €S
By Lemma 1.1, z' =2 a(dx) = (ad)x = 2'x = 2' for some zero 2z' and
forall a ,d €S
(i1) z=x(qr) = (xq)r = zr = 2 for all q , r in
the system
By Lemma 1.1 z' = q(xr) = (gx)r = 2'r = 2! for some zero 2z' and

for all q , r in the system
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By lemma 1,1, z' = q(rx) = (qr)x =zlx = 2! for some zero 2!
and for all q , r in the system

IX. Let S be a semigroup in which each element is either a left
zero element or a left constant element. Adjoin to S an element x ,
and define ax=a forall ae€ S , xx=x , and Xa = 2y for all
a € S where 21 is a fixed left zero element. The resulting system is
a semigroup as we may show by verifying the associativity of multiplication

for products involving x :

gr = (qr)x = q(rx) = qr for all q, r in
the system
z2;= xa = (xx)a = x(xa) = Xz, = 2z for all at S
z)= 2zd = (xa)d = x(ad) = 2, for all a , d €S
ad = (ax)d = a(xd) = azq for all a, de&sS

X. Let S be a null semigroup. Adjoin an element x to S , and
define px=m , p fixedy p , m6& S and m# p * z where 2z 1is the
two-sided zero in S , bx=Db for all b:ﬁ P 5 xx=Xx ,and (i) xa=a
for all a¢S or (ii) xp=m and xb=b for all b#p . The
resulting systems form a semigroup as we may show by verifying the associa-

tivity of multiplication for products involving x :

(ii) = x(xx) = (x)x = xx
1 m=px=p(xx)= (px)x=mx=mn
2 bx = b(xx) = (bx)x = bx for all b p

m=xn =x(xp)= (X)p=xp=m
b= xb= x(xb) = (xx)b=xb=b for all b# p
m=oxnz=x(px) = (xp)x=mx=m
b= xb= x(bx) = (xb)x=bx=b for all b# p

z=xz = x(ab) = (xa)b= gz . for-all a, beS
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3 % 2 a(xb) = (ax)b = & forall a, bgS

L zi’i&(bﬂ)tﬁab&;m:ﬁi for all a , be S

(i) 1, 2, 3, L of (ii)

XI. Let S be a semigroup containing left zero elements 2 and
2z, and in which every other element is either a left zero element or a
left constant element ¢ such that ca= z, for all a € S . Adjoin
to S an element x , and define ax=a forall a€S , xx=x ,
Xc = 2z for all left constant elements c¢ , XZ9= 27 and xw = Z,
for all left zero elements w# 2, o The resulting system is a semigroup

as we may show by verifying the associativity of multiplication for products

involving x

gr = (qr)x = q(rx) = qr forall q, r in
the system
z-= x¢ = (xx)c = x(xc) = xz2, = 2 for all left constant
1 1 1
elements c
2= Xz, = (x:c)zl:.-T x(le) = X2, = 2q
2,2 3w = (xx)w = x(xw) = x2, 2 2 for all left zero
2 2 2
elements w # z
2,2 zas (xc)a = x(ca) = Xz, = 2 for all a & S and
for all left constant
elements c
Z, = 2qa = (le)a = x(zla) = Xz, = 2 for all ae S
2,3 2,3 = (xw)a = x(wa) > xw= 2, for all a € S and
for all zero elements
w# 2
ab = (ax)b = a(xb} . for all a , b &S

XII. Let S be a semigroup containing a right identity element e
and such that ab= 2z for all b# e and for all a €é S . Adjoin to S
an element x , and define ex=x , bx=xb= 2 for all b # e where
beS ,and (i) xe=2 and xx=2z or (ii) xe=x and xx=x -
The resulting systems are semigroups as we may show by verifying the associa-

tivity of multiplication for products involving x :
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e(ex) = (ee)x
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for all q, r in

the system

for all q in the
system

for all b#% e in
for all b*e,
be€&sS

for all a € S
for all b, b'# e
b, bf€ S

for all b*e,
b &S

for all b#fe,
besS

for all bte,
bé&s

for all a, b#e,
a,bes

for all by e,
bes

for all b#e,
besS

for all a,b% e
a,bses

for all b#e,
b&s

for all b# e,
bes

for all a,b# e

b ¢

S
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XIII. Let S be a semigroup containing a two-sided zero element =z
and in which every element is either a left identity element or a left
constant element. Adjoin to S an element x , and define xa =2 z for
all a&€S , xx=2 , px=m for some fixed element p#m s 2
where ma =2z for all a€ S , and bx=az forall b# p . The resulting
system is a semigroup as we may show by verifying the associativity of multi-
plication for products involving x

z= x(qr)= (xg)r = zr= z for all q , r in
the system

1]
N

z = pz = p(xx) = (px)x = mx

z = bz = b(xx) = (bx)x = zx

"
N

for all b# p

"
N

z = pz =p(xa) = (px)a = ma for all a e S

2 =bz=b(xa)= (bx)azza= 2z for all b# p and
for all a ¢ S
px = e(px) = (ep)x = px
ze am = a(px) = (ap)x = 2x = 2 for all age,
bx = e(bx) = (eb)x= bx for all bg p
z e az = a(bx) = (ab)x= 2zx= 2z for all ag e,

for all g# p
XIv., Let S be a null semigroup. Adjoin to S an element x ,

and define px = xp=m for some fixed p# z where m* Ps X,
bx= xb= z forall bgp, x,and (i) xx=z or (ii) xx=p or

(iii) xx= m . The resulting systems are semigroups as we may show by

verifying the associativity of multiplication for products involving x
(i) z=2x = (xx)x & x(xx) = xz22 2
z2zp e (xxX)p=x(xp)= xm= 2
z=2b=2 (xx)b 2 x(xb)= xz2=2 2 for all b p
z=mnx = (xp)x = x(px) = xm = 2

z=2 zx = (xb)x = x(bx)= xz=2 2 for all bg p



(i1)

(iii)

N
n

N
"

N
i

mx = (px)x =
2x = (bx)x =
ma = (xpla =
za = (xb)a =

z = (ax)d =
zx = (ad)x =
px = (xx)x =
pp = (xx)p =
pb = (xx)b =
mx = (xp)x =

z2x = (xb)x =

mx = (px)x =
zx = (bx)x =

z = (xa)d =

z = (ax)d =
zx = (ab)x =
mx = (xx)x =
mp = (xx)p =
mb = (xx)b =
mx = (xp)x =
z2x = (xb)x =
mx = (px)x =
zx = (bx)x =

2z = (xa)d =

z = (ax)d =

zx = (ad)x =

p(xx) = pz =
b(xx) = bz =

x(pa) = xz

x(ba) = xz =
a(xd) = z
a(dx) = z
x(xx) = xp =
x(xp) = xm =

x(xb) = xz =
x(px) = xm =
x(bx) = xz =
p(xx) = pp =
b(xx) = bp=

x(ad) = xz =

a(xd) = z
a(bx)= 2
x(xx) = xm =
x(xp) = xm =

x(xb) = xz =
x(px) = xm =
x(bx) = xz =
p(xx) = m =
b(xx)= tm =
x(ad) = xz =
a(xd)= 2

a(dx) = 2z

for
for
for
for

for

for

for
be

for
be

for
b e
for

for

for
be

for
b €
for

all
all
all
all
all

all

all

all

all

all

all

all

all

all

all

17

b#p

a¢sS

b#p
ae¢esS
a,d

3

€S

a,desS

b$p
b#p,
b+ p

a,d

a,d

b#p

b# p

b#p

a,d

b
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e and in which every other element is a left zero element.

an element x

left zero element,

and (i) xx

, and define xa = z

2

as we may show by

involving x
(1)

(11)

XVI.

[y
-

Let S

for all a & S where 2
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Let S be a semigroup containing a two-sided identity element

Adjoin to S

is a fixed

ex=12 ,, z'x =2z! for all left zero elements 2z' |,

or (ii) xx =»x » The resulting systems are semigroups

verifying the associativity of multiplication for products

ar

1]
"
N

z = x(qr) = (xq)r

1]
N

ez = e(xq) = (ex)q = 2q
ax = e(ax) = (ea)x = ax
z!' = z'(qr) = (2'qQ)r= z'r = 2!
xx = x(xx) = (o0)x = xx
¥z = x(xa) = (xx)as xaz= 2

z= x(ax) = (xa)x= zx =
ex =e(xx) = (ex)x = zx = 2
ex = e(xa) = (ex)a = 2a = 3z
ax = e(ax) = (ea)x = ax

z'(qr) = (z2'q)r = 2'r = z!

u

VAl

2

for
the

all q, r in
system

for all q in the
system

for all a € S

for all q , r in

the

for

for

for
for

for
the

system

all ae S

all a €S

all a € S
all a €& S

all q, r in
system

be any semigroup containing a right identity element

e and in which ab =2 for all b * e arnd for all a€ S . Adjoin to

S an element x

, and define ax=2z forall a&€ S , xx

for all pg$e and (i) xe=2z or (ii) xe= p

1

for some

=X , Xp=7Dp
fixed p1 o

The resulting systems are semigroups, as we may show by verifying the

associativity of multiplication for products involving x :

(1)

xx = (o0)x = x(xx) = xx

z=xe = (xx)e = x(xe) = xz 2 2z
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g
0

N
U]

N
W

N
"

N
L]

jol
]

o)
1

N
"

N
1]

xz = (xx)z =

xp

(xx)z

x(xz)= xz® 2z

x(xp) = xp=p

zx = (ax)x = a(xx) = ax= x

2= (xa)x= x(ax)= xz =2 2

z = (ab)x = a(bx) = az = 3

ze = (ax)ee a(xe)= az » 2z

2z = (ax)z =

zp = (ax)p =
ze = (xe)e =
22 = (xe)z =
zp = (xe)p=
za = (xz)a =
pe = (xple =
pz = (xp)z =
pp = (xp)p=
X = (xx)x=

ZX

2

Xe

a(xz) = az = z

Z

a(xp) = ap

(]
N

x(ee) = xe
x(ez) = xz2 = 2
x(ep)= xz = 2z
x(za) = Xz = z
x(pe) = xp = p

x(pz) = Xz = 2

]
N

x(pp) = xz

x(xx) = xx

= (ax)x = a(xx) = ax = 2z

= (xx)e = x(xe) = Xp, = P

(xa)x =

x(ax) = xz2 = 2z

1

= (xx)p= x(xp)= xp=p

z = (ab)z =

ze
Zp

ple

il

(ab)x

a(bz) = az= 2z

a(bx)= az= z

= (ax)e = a(ex) = ap, = 2

= (ax)p= a(xp)= ap = 2

Plp =

(xe)e =

(xe)p =

x(ee) = xe = Py

x(ep)= xz= 2z

79

for all p de-
fined above

for all a e
for all a e
for all a,
for all a ¢
for all a €&
for all a €
for all a &
for all a ¢
for all a e
for all a ,
the system

for all a ,
for all a &
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p=pe= (xple=x(pe)= xp=p
z=pp = (xp)p=x(pp) = xz =z
XVII. Let S be a semigroup containing a two-sided identity element
e and in which ab= z% e for all a , b# e . Adjoin an element x
to S and define ex=x , ax=mxa=a forall age ,and (i) xe=x
and xx=e or (ii) xe=e and xx= x . The resulting systems are
semigroups as we may show by verifying the associativity of multiplication
for products involving x :
(1) xz= xe = x(xx)= (x)x =ex= x

e xx = x(xe) = (xX)e= ee =¢e

a=xazx(xa)e (x)az ea= a for all ag e,
aé&sS

emeez e(xx) = (ex)x=2 xx= e

a= ae=ma(xx) = (ax)x=ax=a for all a*e,
ae€sS

xa 2 x(ea) =2 (xe)a= xa for all a & S

b= xb= x(be) = (xb)e= be=z b for all b% e,
bEéS

z 2xz = x(ab) = (xa)b=ab= 2 for all b# e,
age, a,bes

x =2=ex=e(xe) = (ex)e 2= xe = x

a=ax=a(xe) = (ax)e= ae = a for all a#% e,
a€&EsS
a=ea=e(xa)=(ex)amxa=a for all a# e,
a &S
ab = a(xb) = (ax)b = ab for all a , b# e,
a,bes
ax = alex) = (ae)x = ax for all a €S
b=eb= e(bx) = (eb)x= bx=b for all b#e,
hesS
z=absz a(bx)= (ab)x = zx = 2 for all a , b#e ,
a,bes
(ii) xx = x(xx) = (xx)x = xx
xTex = e(m) = (ex)x= xx =X
ax = al{xx) = (ax)x= ax for all a#e,

ae¢e S



xa = x(xa) = (xx)a = xa for all a ¢ S
ab = x(ab) = (xa)b = ab for all a, bs 3
a=zea=¢e(xa) = (ex)a=xa=a for all a ¢ S
ba = b(xa) = (bx)a = ba for all b# e,
be&eS, for all ae &
ax = a(ex) = (ae)x = ax for all a = 3
b= eb = e(bx) = (eb)x =bx=Db for all b# e,
be&sS

"
N
B

z = ab = a(bx) = (ab)x = zx for all a , b #

Let S be any semigroup whose elements are x; (i=1, 2, couy 8) 3

let T be any semigroup whose elements are yj (3 =1, 2, eooy t) &

Order the elements of S x T as:

(%95 7905 (x5 72D 50005 (Rys 7,05 (Xp5 ¥7)5(Rps T5)50ees(Xys Fpdsoves(x, ) o
Let S* be a semigroup obtained frar S by adjoining an element J% to
S 3 let ™ be a semigroup obtained from T by adjoining an element yo
to T . Order the elements of S® x T" as:

(%05 7)s (%5 ¥ )senns (g5 F3)s(x15 3105 (x5 Fpdseees(xys Ty)seews (x50 7)o
Define the (f, g) block of the multiplication table of S* x TF to be

the set of products (%, yj)(xg, yi) (f, g fixed; i, j= 0y 1, coos &)



; :fo)

¥}

o)

Yl)

yt)

(s 7o) (s 93) (x5 ¥) (xo ¥o) (g v)) (g, ¥y) .
(xgXgs T X ®gs Y¥p) oor (KXo Yy) (X gs Yo¥o)(XgXgs Yo¥y) «o0 (XX Yo¥y)
(xg%gs F1¥)(XgKgs ¥9¥p) oo (X#gs MqVy) (xgxys Y13 (Xgxys ¥y¥7) =oe (XgX,s ¥17)
(Xg%gs T¥) EFgr Y¥p) o0 (KXo Fiyg) (xgxgs YY) (XgXgs ¥y¥7) woo (KgXgs Fiyy)
(XX Yy xgKys Tgy) ooe (XXos Yyy) | EEIEETUCE IR AT IR CE I )
(xgxgs 719 )(Xpx0s ¥197) oo XXy ¥9¥y) (xgxys ¥150)(Xpxgs ¥¥y) oo (Xpxgs ¥97)
(xX0s T4y )XpXos ¥yTq) ooe (XgXos ¥,7y) (kg s Feyp)(Xgkgs Teyn) ooe (XpXps Ti¥y )

Figure 5.1.

28
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The multiplication table of S¥ x T*

(i) has for its element in the j-row and k-column of the (O, 0O)
block (xoxo, yjyk) s has its (0, f) block the same as the
(0, 0) block except that Xy%y 1is replaced by xyx. ; has its
(f, 0) block the same as the (0, 0) block except that X%,
is replaced by XpXy 3

(ii) has for its (f, g) block (£f> 0 and g >0) the (f, g)
block of S x T plus an additional row, the O-row, and an add-
itional column, the O-column. The element in the O-row and
j=column (j = 0, 1, co., t) is (xfxg, yoyj) , and the element

in the j-row and O-column is (xfxg, yjyb) .
In particular, if

I. For semigroups S and T ,

A xoxi:: xixo = XO for all x; € S and

1. xoxo = 2 where 2 1is a two sided zero element ¢f S or
2. Xg¥g = %Xy
B. yOyj:: YjYO =Y, for all yj € T and

1. JPg = ¥ where w 1is a two-sided zero element of T or
2. YYo= Yo >
the description of the multiplication table of s* x ™ 1is:
(a) under A-1 and B-1:
(1) The element in the j-row and k-column of the (0, 0) Dbiock
is (z, yjyk) . For £>0 , the (f; 0) Dblock and the
(0, £f) Dblock are the same as the (0, 0) block except that

2 1is replaced by Xy -



8L
(ii) The element in the O-row and O-column of the (f, g) block
is (xfxg, w) . For j> O , the element in the O-row and
j-column and in the j-row and O-column of the (f, g) block
is (xfxg, yo) .
(b) under A-2 and B-2 :
(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (X, yjyk) . The (f, 0) Dblock and the
(0, f) block are identical with the (0, O) block.
(ii) The elements in the O-row and in the O-column of the (f, g)
block are (xfxg, yb)
Clearly, if we wish the multiplication table of S¥x T , then we
omit the O-row and O-column of each block of S* x T .
The semigroups of order four which may be obtained from the semi-
groups of order three by the adjunction of a fourth element are:
(1') by A-1 or B-1, L.1L, L.16, L.17, L.21, L4.22, L.29, L.30, L.33,
1,103, and L.107.
(2') by A-2 or B-2 , L.1, L.12, L4.18, L.20, L.23, L.25, L.26, L.LO,
L., L.L2, L.L6, L.L7, L.86, L.90, 4.99, L4.102, L.10L, and L4.116.
Thus, from (a) and Table III we may obtain the multiplication table of the
direct product of any two semigroups listed under (1!'). Similarly, from
(b) and Table III we may obtain the multiplication table of the direct
product of any two semigroups listed under (2!'). We may obtain the multi-
plication table of the direct product of any semigroup listed under (1¢)
with any semigroup listed under (2') by first taking as the description of

this multiplication table a-i and b-ii and then, with the use of
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Table III, proceeding in the same manner as in the two previous cases.
Henceforth, we shall list as (1%), (2*), and (3*) those fourth order
semigroups which may be obtainea from'the semigroups of order three by
the adjunction of a fourth element by A-1 or B-1, 4-2 or B-2 ,

and A-3 or B-3 , respectively.

II. 7For semigroups S and T

A, = x, for all x. € S and
i i

XgXg = X3%,
1. xoxb = e where e 1is a two-sided identity element of S or
2. Xo% = %y s
B. yoyJ Y- yb = Y5 for all yj € T and
1. Yo¥o = h where h 1is a two-sided identity element of T or
2 YYo= o
the description of the multiplication table of S* x T* is:
(a) under A-1 and B-1:
(1) The element in the j-row and k-column of the (0, 0) block
is (e, yjyk) . For £>0 , the (f, 0) block and the
(0, £) block are the same as the (0, 0) block except that
e 1is replaced by xr a
(ii) The element in the O-row and O-column of the (f, g) block
is (xrxg, h) . For j> 0 , the element in the O-row
and j—column/and in the j-row and O-column of the (£, g)
block is (xfxg, yj) .
(b) under A-2 and B-2 :
(i) The element in the j-row and k-column of the (0, 0) block,

a subsemigroup, is (x 00 ¥ yk) . The (f, 0) block and the
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(05 £) Dblock are the same as the (Q, 0) block except that
X is replaced by Xp o
(ii) The element in the O-row and j-column and in the j-row
and O-column of the (f,(g) block is (xfxg, yj) .
(11) L.25, L.38.
(2') 113, 117, b.18, Lo21, Le2k, Lo37, Lo39, Loz, Lulk, L.LS,
LoL7, Lel9, L.88, L.95, L.97, L.99, L.118.

ITII. For semigroups S and T containing two-sided zero elements 2z and
w respectively,
A XoXs = xixof= z for all x; € S and

1. xoxo = 2 or

2. XXg = %o
B. yoyj': yij:w for all yj e T and

1. Yo¥g = W or

2. YYo=7VYy >
the description of the multiplication table of s* x T is:
(a) under A-1 and B-1:

(i) The element in the j-row and k-column of the (0, 0) block
is (z, yjyk) . The (f, 0) block and the (0, f) block
are identical with the (0, 0) block.

(ii) The elements in the O-row and the elements in the O-column
of the (f, g) block are (xfxg, w) .

(b) under A-2 and B-2 :
(i) The element in the j-row and k-column of the (0, 0) block,

a subsemigroup, is (xg; yjyk) . For £>»0 , the (f, 0)
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block and the (0, f) block are the same as the (0, 0)
block except that X5 is replaced by z .

(ii) The element in the O-row and O-column of the (f, g)
block is (xfxg, yo) « For j >0 , the element in the
O-row and j-column and in the j-row and O-column of the
(f, g) block is (xfxg, w) .

(1') L.2, L.k, L.5, 4.9, L.27, L4.50, L.SL, k.55, L.75, L.109.

(2') L.2, L.6, L.19, L.L43, L.L8, L.50, L.51, L.52, L.73, L.117.

For semigroups S and T containing two-sided zero elements =z

and w respectively,

A. xixo= xo for all xi €S , xoxo:: Xy s and xoxi‘: Z
for all x,¢ S,
i
B. yj 0: yo for all yj eSS , Yo=Yy and yoyj - W

for all yj e T ,
the description of the multiplication table of S x T is:

(i) The element in the j-row and k-column of thes {Gs 0)
block, a subsemigroup, is (xo, yjyk) o« For £ >0 ,
the (0, f) block is the same as the (0, O) block
except that X, is replaced by z ., The (f, 0) block
is identical with the (0, 0) block.

(ii) The elements in the O-column of the (f, g) block are
(xfxg, yo) « For j> 0 , the element in the O-row and

j-column is (xfxg, w) .

(1') L.56, L.57, L.58, L.67, L.72, L.77, L.8L, L.85, L.91, L.9kL.
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For semigroups S and T containing two-sided zero elements =z
and w respectively; and in which there are no zero divisors except
z and w respectively,

A, xix = x. for all xieS » Xg¥o T Xy s Xp2 = 2 » and

0 0
XoXy = Xy for all X3 which are not zero divisors;
B, yjyo = yg for all yj e T , Yo¥o= Yo > YN EW and
Yo¥5 = yj for all y‘j which are not zero divisors,

the description of the multiplication table of s¥ x T is:
(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xo, yjyk) . The (f, 0) block is
identical with the (0, 0) block. If Xp ¥ z , the (0, f)
block is identical with the (0, O) block. If X, =2
the (0, f) block is the same as the (0, 0) block except
that X,
(ii) The elements in the O-column of the (£, g) block are

is replaced by Xp= 2 o

(xfxg, yo) . If yj # W , the element in the O-row and
j-column of the (f, g) block is (xfxg, yj) - If
yj = w , the element in the O-row and j-column of the

(f, g) block is (xfxg, w) .

(1') k.60, L.61, L.97, L.98, L.100.

For semigroups S and T containing two-sided zero elements a
and w respectively and in which there are no zero divisors except

z and w respectively,

A, fo 11 € S X = 2 = d
xixo Z r a xi s xo 5 s xoz Z an

xoxi = xo for all X5 which are not zero divisors,
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B. yjyo = w for all yj e T , Yo = W s ycw =w , and

P

ybyj = ¥ for all yj which are not zero diviscrs,
the description of the multiplication table of S* x ™ iss
(i) The element in the j-row and k-column of the (0, 0) block
is (z, yiyk) . The (f, 0) block is identical with the
(0, 0) block. For f >0 , the (0, f) block is identical
with the (0, 0) block if X, = 2 and is the same as the
(0, 0) block except that 2z is replaced by X if Xp % Z .
{ii) The elements in the O-column of the (f, g) block are
(xfxg, w) . For j >0 , the element in the O-row and
j-column is (xfxg, w) if yy=w and is (xfxg, yo)
if Y5 W o
(1) L.68, L4.7L, L.105, L.106, L.115.

VII. For a semigroup containing a left zero element 2z , such that bz = 2
for all elements b which are not left zero elements, such that
da #: z'y e for all a ¢ S where d 1is any element which is
neither a left zero element nor a left identity element e and
where 2' is any left zero element distinct from 2z 3 for a
semigroup T containing a left zero element w , such that gw=w
for all elements g which are not left zero elements, such that
hf = wt* ; e? for all f € T where h is any element which is
neither a left identity element e' nor a left zero element and
where w' 1s any left zero element distinct from w;

A. = xb for all xi ¢ S , XX, = Xy s xfxo = x_, 1if X,

0 f
is a left zero element, ex, = X5 for all left identity ele-

X X,
01

ments e XpXq = 2 for all elements Xp which are neither
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left zero elements nor left identity elements,

B. ytpﬁ = ¥y for all yj € 5 Yo¥o = gy yjyo:: yj if yj
is a left zero element, e'yb = yb for all left identity
elements e! yjyb =W _for all elements yj which are
neither left zero elements nor left identity elements,

the description of the multiplication table of s*¥ x T iss
(i) The element in the j-row and k-column of the (0, 0) block,

a subsemigroup, is (xo, yjyk) . The (0, f) block is
identical with the (0, 0) block. The (f, 0) block is

identical with the (0, 0) block if x e 3 1is the same

£ =

as the (0, 0) block except that Xq is replaced by Xp

if Xp is a left zero element; is the same as the (0, O)

block except that xb is replaced by 2z if X is neither
a left zero element nor a left identity element.
(ii) The elements in the O-row of the (f, g) block are

(xTxg, yb) . The element in the j-row and O-column is
(xfxg, yi) if ¥; is a left zero element, is (xfxg, yb)
if yj = e? , and is (xfxg, w) if v is neither a
left zero element nor a left identity element.

(1') L.56, L.58, L.67, k.71, L.77, L.79, L.87, L.88, L.89, L.91, L.62,

 L.95, 4.96, 4.98, 4.101, L.102.

VIII. For semigroups S and T containing left zeroelements z and w
respectively, and in which every element is either a left zero ele-
ment or a left constant element,

A. Xg%; = 2 for all xi €S, xfxo xf if xf is a left zero ele-

ment of S, xfxo = x% if Xp is a left constant element
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of S (where XX, = x} for all x; € S) , and

1. x. or

%% = %o
23 xoxo = 2 9

y’oyj = w for all yj e T yjyb = yj if yj is a left zero
element of T yjyb = yg if yj is a left constant element

of T where . ! for all €T and
1. 0“0 = 0 or

2. ybyb =W

the description of the multiplication table of S¥ x T* is:

(a) under A-1 and B-1:

(1) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xb, yjyk) . For £ >0 the (0, f)
block is the same as the (0, 0) block except that xo is
replaced by 2z . The (f, 0) block is the same as the
(0, 0) Dblock except that xo is replaced by Xp if xf

is a left zero element and by x}! if x_. 1is a left constant

b £
element.

(ii) The element in the O-row and O-column of the (f, g)
block is (xfxg, yo) o For j>» 0 , the element in the
O-row and j-column of the (f, g) block is (xfxg, w) .
The element in the j-row and O-column of the (f, g) block
i if . i left zero el t and i
is (xfxg, yj) i yj is a 1le ero element and is

x ! if . 1s a left constant element.
(xgxos ¥3) Y

(b) under A-2 and B-2 :

(i) The element in the j-row and k-column of the (0, O) block

is (3, yﬁyk) . The (0, f) block is identical with the
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(0, 0) block. The (f, O) block is the same as the (0, 0)
block except that 2z 1is replaced by Xp if Xn is a left
zero element and by xfu if xf is a left constant element.
(ii) The elements in the O-row of the (f, g) block are
(xfxg, w) . The element in the j-row and O-column of the
f, g) block is (x ) if y. 4is a left zero element
(f, & ( %y yJ) g
and is (xfx , ¥') if y. is a left constant element.
g " J J
(i) haz, ’4070, ’40799 ’40800

(ii) L.55, L.71, L.77, L.78.

For semigroups S and T din which every element is either a left
zero or a left constant element,

A. x.x.=x. for all x. ¢ S¥ and xx, = x* for all x,. ¢ S
i"0 i 1 0i i

where x* is a fixed left zero element,

B, yy.=v. forall y.e T® and .=y forall y.eT
Yo = ¥; Yy Yo¥5= ¥ Y5

where y* is a fixed left zero element,
the description of the multiplication table of s x T* iss
(i) The element in the j-row and k-column of the (0, 0) bloek,
a subsemigroup, is (xo, y.yk) . For £>0 , the (0, f)

J
block is the same as the (0, 0) block except that x. 1is

0
replaced by x° . The (f, 0) block is the same as the
(0, 0) block except that X, is replaced by Xp
(ii) The element in the j-row and O-column of the (f, g) block
is (xfxg, yj) . For j >0 , the element in the O-row
and j-colwmn is (xfxg, y*) .

(1) L.70, L.81, 4.89, L.110.
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For semigroups S and T in which every element is a zero divisor,
A, PXy= m for a fixed p, ; m # p + 2 where 2z is the two-
sided zero element of S , x;xy= x, for all x; % P, X € s,

Xo¥g = X5 s and

l. xx.=x, or
01 i

2, xpp=m and xx =x, forall x,3p ,

B. t.yo-:n for a fixed t , n # t ¥ w where w 1is the two-

sided zero element of T |, Y% = Yj for all Y; Ft,y.eT.
J

Yo¥o = Yo » and
1. yoyj = yj or
2. yot = n and yoyj: Y5 for all Y5  t ,
the description of the multiplication table of s* x ™ is:
(2a) under A-1 and B-1:
(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xo, yjyk) . The (0, f) block is

the same as the (0, 0) block except that x. is replaced

0
by x, . The (f, 0) block is the same as the (0, 0)
block except that xo is replaced by m if Xp = P amd
by x, if x. +p .

(ii) The element in the O-row and j-column of the (f, g) block,

is (xfxg, y.) . The element in the j-row and O-column is
J

(xfxg) n) if yj

(b) under A-2 and B-2

t and is (xrxg, yj) if yj +t .

e

(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xo, yjyk) . The (0, £) block and the

(f, 0) block are the same as the (0, 0) block except that
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X, is replaced by m if Xe= P and by xg if xf# D .

(ii) The element in the O-row and O-column of the (f, g) bloek
is (xfxg, yb) . The element in the O-row and j-column and
in the j-row and O-column is (xfxg, n) if ¥y = t and
is (xfxg, yj) if v5 % t .

(1*) L.36, L.76, L.112, L.110.

£I. For a semigroup containing left zero elements 29 and z, and
in which every other element is either a left zero element or a

left constant element c¢ such that ca = 2, for all ae S g

for a semigroup T containing left zero elements W, and ,
and in which every other element is either a left zero element or

a left constant element k such that ka-= wi for all a ¢ T3

A, X;%Xq = X, for all x, € S , XoXg = Xy 5 XXy = 24 if
x4y 1is a left constant element, X921 = 27 and xoz' = 2,
for all left zero elements 2! £ z ,

B. Y390 = yj for all yj e T , Y= Yo ybyj = Wy if

yj is a left constant element, y6w1.= wi s and ydw' = wb

for all left zero elements w' # wi s
the description of the multiplication table of s*¥ x ™ is:
(1) The element in the j-row and k-column of the (O, 0)
block, a subsemigroup, is (xo, yjyk) . The (£, 0)

block is the same as the (0, 0) block except that X,

is replaced by x_ The (0, £f) block is the same as

f o
the (0, 0) block except that X,

xf is either z1 or a left constant element and is

is replaced by z2q if



95

replaced by z, if otherwise.

(ii) The element in the j-row and O-column of the (f, g) block
is (xfxg, yj) . The element in the O-row and j-column of
the (f, g) Dblock is (xfxg, Wl) if yj is either w, or
a left constant element and is (xfxg, w2) if yj is a

left zero element distinct from w

(1') k.62, L4.83.

°

1

XII. For a semigroup containing a right identity element e and in
which ab=12 for all b ¢ e and for all a ¢S ; for a semi-
group T containing a right identity element h and in which
ab=w for all b # h and for all a ¢ T

A. eX = Xy 5 XX T XX =2 for all xi:{:eand x; € 5, and

0 io 01
1. xoe:z and xoxo-: Z or

2. xoe:xo and xOxO: xo 3
B. hy =V, s YIGE Y EW for all yj:f.h and yjeT s and

0 J°o J
1. yoh = w and yoyo = W or
2. yoh = yo and YYo= Yy

the description of the multiplication table of s* x T iss
(a) under A-1 and B-1:
(1) The element in the j-row and k-column of the (0, 0) block
is (=, yj'yk) . The (0, f) block is identical with the
(0, 0) block. If xr % e , the (f, O) block is iden-
tical with the (0, 0) block; if Xp = e , the (£, 0)
block is the same as the (0,0) block except that 2z is

replaced by Xy e
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(ii) The elements in the O-row of the (f, g, Dblock are
(xfxg,'w) » The element in the j-row and O-column of the
(f, g) block is (x&xﬁ, yo} if ¥y = h and is (x&x&, w)
ir v, 40

(b) under A-2 and B-2 :

(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xb, yjyk) . For £>0 , the (0, f)
block and the {(f, 0) block is identical with the (0, 0)
block if x, = e and is the same as the (0, 0) block except
X0 is replaced by =z if Xe % e .

(ii) The element in the O-row and O-column of the (£, g) block
is (xfxg, yb) . For j >0 , the element in the j-row
and O-column and in the O-row and j-column is (xfxg, yb)
if ys = h and is (xfxg, w) if Y, + h

(1')  L.111.
(2') L.119.

XIII, For semigroups S and T containing two-sided zero 2z and w
respectively, and in which every other element is either a left
identity cr a left constant element,

A, OXi = z for all xi €5 , X Xg = Z 5, PXy=m for some
fixed p# m, z where mx, = z for all x, € S and X,x.= %
i 1 i0
for all x; ¢ p,
B, Yo¥y = w for all yj eT » YYo= ¥ tyb = n for smme

fixed t # n, w where ny, = w for all V5 ¢ T and

y,yo:w for all vy, f t s
J d
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the description of the multiplication table of s* x T is:

(i) The element in the j-row and k-column of the (0, 0) block
is (z, yjyk) . The (0, £f) block is identical with the
(0, 0) block. The (f, 0) block is identical with the
(0, 0) block if x, # p and is the same as the (O, 0)
block except that 2z 1is replaced by m if Xp =P o

(ii) The elements in the O-row of the (f, g) block are
(xfxg, w) . The element in the j-row and O-column of the
(f, g) block is (xfxg, n) if ¥y = t and is (xfxg, Ww)
if y. = ¢t .

J
(1*) L.108, L.121, L.110.

XIV. For semigroups S and T in which every element is a zero divisor,
A. pxg= xgp=m for a fixed p = z where z 1is the two-sided
zero element of S and where m # p , Xy 9 XX, = XX, = B
for all x, ¥ p where x; €5 , and

l. xx =2 or
00
20 XOXO - p
3. XXy W o,
B. tyo = yot =n fora fixed t ¥ w where w is the two-sided
zero element of T and where n # t , Yo > yjyo = yoyj= w

for all yj # t where yje T , and

1. yoyozw or
2. yoyo.-. t

3. yoyo =1 ,

the description of the multiplication table of s x T" is:
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(a) under A-1 and B-1:

(i) The element in the j-row and k-column of the (0, O)
block is (z, yjyk) . The (f, 0) block is <dentical
with the (0, 0) block if X # p and is the same as
the (0, 0) block except that 2z is replaced by m if
X =P .

(ii) The element in the O-row and O-column of the (f, g)
block is (xfxg, w) . The element in the O-row and
j-column and in the j-row and O-column is (xfxg, w) if
yj;‘:t and is (xfxg,n) if yj-.-t o

(b) under A-2 and B-2 :

(i) The same as a-i except that in the (0, 0) block 2z is
replaced by p .

(ii) The same as a-ii except that the element in the O-row and
O-column of the (f, g) block is (xfxg, t) .

(c) under A-3 and B-3:

(i) The same as a-i except that in the (0, 0) block 2z is
replaced by m.

(ii) The same as a-ii except th:t the element in the O-row and

O-column of the (f, g) Dblock is (xfxg, n) o
(1') L4.53; L.55, (27) L.8, h.SL, (3') L.T.

XV. For semigroups 5 and T containing two-sided identity elements e
and h respectively, and in which every other element is a left

zero element,

A. XoX; = 2 where 2 1is a fixed left zero element, exo T3
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xfxb = x? if xf is a left zero element, and
l. xx = 2
00
2. XXg = X5 s

B. yoyj = w where w 1is a fixed left zero element, hyo= w o,

Y-=y. if y. 1is a left zerc element, and

1. ybyb:: w
2. YYo=y o
the description of the multiplicaticn table of s¥ x ™ is:
(a) under A-1 and B-1:
(i) The element in the j-row and k-column of the (0, 0)
block is (z, yjyk) . The (0, f) block is identical
with the (0, 0) block. For f >0 , the (f, O) block
is identical with the (0, 0) block if Xp = e and is the
same as the (0, 0) block except that =z is replaced by
Xo if X, + e .
(ii) The elements in the O-row of the (f, g) block are
(xfxg, W) o For j» 0 , the element in the j-row and
O-column of the (f, g) block is (xfxg, w) if y;=h
and is (xfxg, yj) if yj ¥ h .
(b) under A-2 and B-2:
(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xo, yjyk) . For £>»0 , the (O, f)
block is the same as the (O, 0) block except that xo is
replaced by z . The (f, 0) block is the same as the

(0, 0) block except that X, is replaced by xf if
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Xp # e and is identical with the (0, 0) block if Xp= e .
(ii) The element in the O-row and O-column of the (f, g)
block is (x fxg, yo) . For j 0 , the element in the
O-~row and j-column is (xfxg, w) . The element in the
j-row and O-column of the (f, g) block is (xfxg, yj)
if yj#: h and is (xfxg, w) if yja h .
(1*) L.82.
(2') L.93.

XVI, Tor a semigroup S containing a right identity element e and in
which ab =2 for all b % e and for all a € S ; for a semi-
group T containing a right identity element h and in which
ab=w forall b# h and for all a¢ T 3
A, x.x_ = 2 forallxiES s XXy T X, s KX, = X, for all

i0 00 0
x; # e , and

1. xoe

2. X, = x! where x! is fixed and x! % e .
i i i
B. yjy0= w for all yj e S Yo = Yo yoyj =V for all
¥, # h , and

1. h=zw or
yO

z Or

2, yoh = 5 where y; is fixed and yg :ﬁ h .
the description of the multiplication table of s¥ x T is:
(a) under A-1 and B-1 :
(i) The element in the j-row and k-column of the (0, O) block,
a subsemigroup, is (xo, yjyk) . The (0, f) block is the

same as the (0, 0) block except that x. is replaced by =x

0 f
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if Xp # e and by 2z if X, = e . The (f, 0) block
(f > 0) 4is the same as the (0, 0) block except that x
is replaced by z .

(ii) The element in the O-row and O-column of the (f, g)
block is (xfxg, yo) . The element in the j-row (j » 0)
and O-column of the (f, g) block is (xfxg, w) . The
element in the O-row and j-column is (xfxg, w) if yj = h
and is (xfxg, yj) if yj¢ h .

(b) under A-2 and B-2 :

(i) The element in the j-row and k-column of the (0, 0) block,
a subsemigroup, is (xb, yjyk) . The (0, £f) block is the
same as the (0, 0) block except that xo is replaced by
xi'_ if x.= e andby x; if xf% e . The (f, 0)
block (f > 0) is the same as the (0, 0} block except
that xo is replaced by 2z .

(ii) The element in the O-row and O-column of the (f, g)
block is (xfxg, yb) > The element in the j-row (j > 0)
and O-column of the (f, g) block is (xfxg, w) . The
element in the O-row and j-column of the (f, g) Dblock is
(xfxg, yja) if Y = h and is (xfxg, yj) if Y5 #h .

(1f) L.113.
(2%) L.11k.

XVII. For a semigroup S containing a two-sided identity element e and
in which ab= z # e for all a, b # e ; for a semigrour T con-

taining a two-sided identity element h and in which ab = 2 % e
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forall a,b # h 3

A. ex.=x. , X.Xx.= xX. = X. for all xi#e,and

0~ "0 i"0~” 071 i
1. xoe = xo and xoxO = e or
2. Xye = e and XX = Xy »

B. hyo: Yo > yjyo-.:yoy = Y for all yj # h , and

J
1. yoh = yo and Yo¥o = h or
2. yoh= h and YOYO= YO ’
the description of the multiplication table of s* x ™ is:
(a) under A-l1 and B-2:
(1) The element in the j=row and k-column of the (O, 0) block
is (e, yjyk) . The (0, f) block and the (f, 0) block
(f »0) is the same as the (0, 0) block except that e is

replaced by Xp if xf:).- e and by X, if Xp= € .

(ii) The element in the O-row and O-column of the (f, g) block»
is (xfxg, h) . The element in the j-row and O-column and
in the O-row and j-column is (xfxg, yj) if Vi # h and
is (xfxg, yo) if Y =h .

(b) under A-2 and B-2:

(1) The element in the j-row and k-column of the (O, 0) block,
a subsemigroup, is (xo, yjyk) . The (f, 0) block is the
same as the (0, O) block except that x. is replaced by

0

xf if xf *# e and is identical with the (O, 0) Dblock if

xp= e . The (0, £) block is the same as the (0, O)

block except that Xy is replaced by Xp o

(ii) The element in the O-row and O-column of the (f, g) block
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is (xfxg, yb} . The element in the O-row and j-column of
the (f, g) Dblock is (xfxg, yj) . The element in the
j=row and O-column of the (f, g) block is (xfxg, yj) if

, = h d i if = h .
¥, and is (xfxg, yo) i yj

Ve may obtain the description multiplication table of the direct
product of any semigroup listed under III-1! with any semigroup listed
under VIII-2!' by taking as the description III-a-i and VIII-b-ii. In a
similar manner, we may obtain the multiplication tables of 2133 of the
2178 possible distinct direct products of the semigroups of order three
with the semigroups of order four and 7261 of the 7381 possible distinct
direct products of the semigroups of order four with the semigroups of
order four.

The multiplication tables of the direct products of the remaining

semigroups are listed in Table IV and Table V.
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TABLE IV

DIRECT PRODUCTS: 3 x L

3.1 x L4.10

3.1 x 4.3

o~ NHN TN A
o0 TN HN TN A
owmnos~aNHFNnANAH T
MmO ~oOoOANNTITHNND
O~V TN AHAN TN AH A
oW\ TN AHN TN A
NONOoO ~-N AN NA TN

N0 ~OoO AN A NN
SN H N S~ O -0

MNFAN A~ 0N ~0\0 N
N H N0 LN OO ND DO

QNN IA0 [~ 0~ 1NN [~ O~

MmO A HaNNAANQ
MmO HHNNAAHANN
Tmurnu NN A A A A A
nmunuvryyw A A AA
MmOV AANNAHAHANN
MmOV AANNAHAHN N
RV R W N o B W o B I o I o B |
nmwunv e A A A4 d4 4
AN NN O NN O
NN NINO O NN O
A Aununan naanaananan
A A AN NN N NN

3&1 X ).1.15

3.1 x Lo11

Ownoe~NH NN H M
MmO~ AN FTANNT
wvunvownmaNHNAHNAHN A
MnmonNMVO0OHNANAHNAHN
NOwnNno~-NHAH TN AHTN
MO ~oOoO NN THNN S
ownNnvovnNnaHNAHNAHN A
MnmMOoONVOHNHNANAHN

N H-FTMONDO =0 1ND [~

AN NI NO0 -0 N0 ~©O

[QV o | n/_.!_/Ot}/O,_.._.//O,_..)/O.r?~

A AN A N0 N0 N0 N0

o~V NTNNNH TN H
oM O N TN NTHQ
OVnNo e~ HTFTNNNHTN
MmO ~OHNNFTHNON
o~V NTTNNNATNN A
~cownw oM THANNTHN
NONO~NAH TN AH M
MmO~ HNNFTHNON S
S N\AN HO ~\01NDO -0 N
NI N~0 NN -0 N0
AN A M0 WNDO -0 N ~
—A NN N0 ~0 N0 -0

3.1 x 4.32

3.1 x L.31

ounnun\nunaNHA AN HAA
wouwurmnununnaNHA AN AHA A
ounrnunnunaNHeA A A
MOOVOVANNNAHNNN
onNnunnunaN A ANAHAA
NN A AN AHA A
ounununaN A AN~ HA
mnmovvVvHANNNANAN N
AN A A AN NN N NN
N A A AD NN W INLN
AN A A A WNINANNO ININWN
AN AN ANWNOO0O0ONOOO0

wvwnNnvownaANNAHNAHNN A
MnmoOnNVOHNHNHNAN
ownvownaHaANNAN A
MmOV OANANAHNAHQ
ounvownaAHAaNANAHN A
monNnVOOAaNANAHAHNAHAN
NN HNANAHN A
moOoONVOANAN N AHN
N H N AV W O N0 1N
AN H NN N0 U0 N0
N ANADINO WO 1IN0 N
AN A NN NN NN IN\NO
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TABLE IV

DIRECT PRODUCTS: 3 x L (continued)

3.1 x }-lo35

3.1 x L.34

~nnvoVOvVNHaNNnNHa
~unVoVOvNHANNMNAHAAN
e~ nNnwnaNnNnHANANH A
MmO~~~ AN OO AHANOOM
~nN\NNO0ONO0 M HANANNHANN
~unNOOVO0NHaNNH N
oe~-nwvnanNHeHNNH A
MmO r~-r~HaN NN HONON
NAN NS00 ~-N0 N0
NH NN~ 1N\00 ~1N0 0
NNHH O NN — 1NN
AN NN~~~ -~

~~wnmNOoOMNNNNHoaMNNH©
c~c~unwvnonanHHonNn A H
nmwune~-c~cAAd NN HAd N
mnune~c~HA NN AH AN
~-nN o0 NN HaNNnHQ©
c~c-vnvnnonn N H oo A
MmN~~~ donanndAdonm
mwune~-t~AdH NN H oM
NN H AN~ -~ n\N\0
aXea W W ISl ol VR Vo NSNS VoS Vo
A O - NN o~ o~
L B N 0a Waa R VaR VoW ol S Vo B Vo W O oo

3.1 x 4.63

3.1 x L.59

MnNOo~-HN TN HNTNM
NO~O0HNmm-—TFTHN AT
nmovnNnHaNNFHNN A
MmowMnNnNVOHNHNFINAHQ
nNOo~HNTTMNHN M
MmO r~oOoHNN T H NN
moownwHaNAANN A
MmownNnOHaHNHNAHQ

Q-2 N0 © =10 OO

AN N FIINO -0 N0 -
AN AN AWNO WO NN 0N
AN H NN N0 N0 N0

MOV HNN_FTHN N T
mownwoANHIHNAHT
mowvnywoANHIANH 2
nmwownwo+NAHIFTHNn A
movwvwodaNNTHNT
MmMONO HNHTFTHN AT
nmowmnoAaNH-tFTHNAH T
mowmnmnoAN—HFTHNAHT
ANANTIINO0OO0 D N0 oD
—A N H-TINO0 N N0 N ©
AN A ZFIWINNO0 N N0 N
AN A FIINNO0 N0 N0 N

301 X }.Loés

3.1 x L.6L

O~~~ TN NI
M~ =~ N F_FNt T
oMV HNANH N H
MO0 AN HNHN AN
@O = t~ - N\ T N
~® e~ N T
vunNnvnNnNAaNANAN A
NOVINO AN AHNAHNH
I\ _FNDO -~ M~ ~DO N
N\—F N3~ ~O ~D ~
N H N A0 IO N0 N0 1
N H N0 N0 N0 N O

~O~OoNnFNn-FN TN
~o~-o NN
nmownNnvowriNNHoaHa o
nmonNnNVOOHauHaNHaHdQ
o ~O NN TN TS
O~ N _ NN TN T
nmownNnVOOHaNHaudadao
nmownNnNVOOHaNNHNHNAHQ
N3N F0~0O -0~ ~DO
NN~ [~ ~O ~DO
AN H NN N0 N0 N\
—A AN H NN NN N0 N0
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TABLE IV

DIRECT PRODUCTS: 3 x L (continued)

3.1 x L.92

3.1 x L.66

TN TN TN A
L I oV e WV Iy I o VINaa WoV I I oV o a WV |
HAaNANANANANAHN
HNANANNAaANNAHN
[an IOV o I O Y QU o I g YV o P
[ IS A XoV Man WV M aa WoV Il o oV o a WoV)
HANANANAaANNHQN
HANAHANANANANAHQE
NI AN A
HauNnaAHNNNAHNMN
AN NAaaAaAHQ

HauHNHNAHNAHNHN

MO~ H NN HN N3
MmO~ NN THN O 3
nmowWnNo~dNaNAaHaAHQ
MnmoOwnNOVHNHAaHAHNAHN
MnMOr~oA N ATFTHN N
MnMO~-OHANN FTHN N
MnmownNnVOoOHaNANHNAHQ
MmOV HauHaHaH
A NN N0~ N0 M~
AN N3N0 ~0 N0 ~©
Ao H NN N0 N N0
AN AN N0 N0 N0 N0

3.2 x L.3

3.1 x L.120

AHNNAHANNWNINOO
AHNNAANNINWINONO
AAAAAAAAunununn
AAAAAAA AN
AHdnaAHaaaAANQ
AHANNAHaaNAANQ
A A A A A A A
A4
AN NHANNAANQ
AN NAANNN
A A A A A A A
A A A A A A

MOVOoOHNAN THNN
ownuInNe~-aNH A NN AHAHA®
NNV ANHHANNAHAAN
mnmoVvINnHaaNAANNN A
movwvordQrHaNn TN
ownNnuInNne~-NHdNN AN
VNNV NHHANNHAHAQ
mowvnNnHaNHHANN A
HN AN ZFITINOVONOO®
N A N0 NN ~\0 NN~
N A A0 NN O N0
AN AN AHWINNO O N0 0 N

3.2 x L.11

3.2 x L4.10

4NN AHA TN Ho ~0 N
NN TN ~0 N0
NN HTFTNOOWNDO ~
A NN TITH NN ZFTWINO -0
i o 00 WUl o I o g WQVIN o e o o W VAN o |
NN THN
N TN H TN AN
HNN AN AN
= g0 W oVl o i o g WVl o I o g WV B |
N TN NN TN
N TN TN AHT N
HaNNngTHaNN AN

AN H N S~-WINO
N TN T A~O0 N
NHTFTNONHFTNO N O~
HNNTITHNNZTITNO ~O
NNV HN TN HQ
N NN FTNHN TN A
N NN H 3TN AH TN
HNN TITHNN FTHNNT
s g 00 W I oV i 0 g W I oV i o0 W I oV}
NnNFTNHNIFITNAHNTNA
N naNATFTNnNHTN
HANN THNN AN NS
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TABIE IV

DIRECT PRODUCTS: 3 x L (continued)

3.2 x L.31

3.2 x 4.15

NANANAHNAOVWINO N
HNHNAHNANWINOWINO
NANAHNANAHOVIINO N
AN ANAHN AN N0 N0
NN ANANAHNA
HANANANANANAHN
NANnANANAHNA A
HNHNHNHNAHNAHN
NANHNANAHNAHN A
HNANANANAHNAQ
NANANANAHNAN A
AHNANANANANAHQ

N3N A N0 N B~
HNN T HNNZDIWNO~DO
NANAHNANAOWNMOWN
AN AN AHNANWINNOWNNO
NA NN AT N
HANN"NN TN TAH NN
NANANA AN AN A
HNHANANANANAHQ
N NN AT NN AT N
HNNNTTHNNTAHNN
NN N AN AN A
HIaNANANANANAN

3.2 x L.3L

3.2 x L.32

NN HN NN AQ N0
NN HAHMNNH A~ SN
AN AHAMN AN~~~
AN AH AN~~~
nNnnnHaNNNAHNNOH
NN NN AHANNNA A
AdnnnAdANNHAH NN

AN AdoNnNnNH oM

(AN aWan IV Woaa W o oV aa Wea Wen I oV
NN AN NA A NN AH A
AN AdonnN A oM
L B I Y0 W W o B0 Woa Wae e I 0 W

NAAANAAAO NN
NHAANAAAWOV NN
NAAANAAAHOWININWN
AN ANNANNWINO0OO0
N A NAAdANAAA
NAAANAAANAAA
NAAANAAANNAAA
HauNANNHANANNANAN N
NAdAANA A AN AAA
N A A
NAdANAAdAANAAA
HoauaoaaanANAIN AN

3.2 x )4059

3.2 x L4.35

HANANZTAHANAN FITWNOO0 O
HNAHTAHNA N0 WND
HNAH 2T NAHA N0 WD
AN A NAH I INOWND
HaNNNTHNN AN 2
HANA2TANAH TN A2
HN A 1 NATFTHNAH D
AN AT NAHATFTHN AT
AN THNN FTAHNN T
AauA3ANATANA
AN ATANA T AHANAHD
HNAHATTANATFTANAHT

NANNMNANN SN0
NN ANN N0
N VYAHANNAHAO S~INWN
AN AHANOAOWNNO -0~
(38 Wan W oV oV o a W I QUN QU o W IV oV}
NN ANNANNANNN
N NNAHNONAHANONAH A
HNMNNHN NN ANNOM
NHNNNANANNANN
NN HNNNAH N
N YNAHANNHANNAH A
AN H NN AN



108

TABLE IV

DIRECT PRODUCTS: 3 x L (continumed)

3.2 x L.6L4

3.2 x L.63

NndNngdNn_ToNn_ -0 0~
NdNnNdNn N ~0 0~
HANANAHNANWNOWNO
ANANANANWNNO N0
NN goNngontonN_ton
NNt 3
FNANANANAHNAN
TN ANANANNANAHN
Nndngdngongdongon_o
NNt FoN o
N ANANANAHANNAN
NN ANANANAN

AN TN H 1NN O o~
FNNTTH NN FTINO ~D0
Hou AN AN O WN
AN HNANAHNWNO N0
HouF AN
HouNnFT AN NN 3
HouoNAHANNAANN A
HuAdNAHNANANAHN
HN T nHu N HN SN
ANt
AHNNAHAANNNAANN A
AN AHANANAHN

3.2 x .66

3.2 x L.65

HNMNTFHN NS O ~©
HON N3 NN IO =D
HNHNAHNHQWNOWNO
HNHNAHNAHONWNOWNO
HaNMN AN TN
HNN NN T H NN
HNHANANAHGgAHNHN
HNANAHNANAHNH N

HNOA T NN 44T

HaN NI HNN TN NS
HNANHNANAHNNAN

ANANANANAHNHN

—

NN NN~ B~
NN NN F0~0 ~0
NANANANAOWNOWNM
HANANANANWONO N0
SN gongdongon_gNn_gm
NgdoNngongdoNn_gtonton
NHNANANANAHNA
HoNANAadoHaAH©
N NNt on_gtN_gon
(9 Wit g 0. Wik g 0. Wik g o Wi, g o 0 Wile gf . Wik, ¢
NANANANAHAAHNA
HaNHNANANAHANNAN

3.2 x L.120

3.2 x L.92

ANNFTHNNFTWNO O
NAANNAAOMO N~
NAANNAHANOWNINO
HANNAANNAWNNOOWN
ANNTANN TH NN
NAH NN AHANNAHAA™M
NAHNNAANNAHAQ
HouNAANNAHAHANNH
AN N TANN T NN
NAHANnaAEA NN AHAM
NN NAANNAAN
HAaNNAANNAAHA NN A

AFANA AN A N0 N
HANNNAHNN NN ~0
FANANANAHNNWNOWNO
HNANAHNAHNWNOWNO
HN AT NA AN AT
HaoaNNaNHANONYTNAHNNN
HN AN ANANNAN
AN A NN ANAHNNAHN
HNAFTANAH TAHANAH S
HaNuNNAHNNONNHNNN
HANANANANAHNAQ
HNANNHANANANAHN
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TABLE IV

DIRECT PRODUCTS: 3 x L (continued)

3.3 x L4.10

3.3 x L3

— (@]

A oA N NO S~
o O

—

HOoONNF AN H~ON\0 N

0 11 12

N
HOAAANA N0 N ~

O«
ANddddNNTITWNO ~DO
N~ o
oc~N\WO Ao HdonH N

—A AN O
~oo0ownH A AN~
(@] N
ownNno e~ oA HaNAHTM

O+« .
MmO ~oOoOONA A Ao

N (@}
S nNndNo S~ O Ao

N O
NN A~OONHAHAHO

(@] N
NN Oownmao e~

O«
Ao e~o o

[oNe)
AN A A A AN NWNWINO O
o O
NN A A A AN N0 O
[eaNe We e W N W I RFaR TR FaR Vol
[ex e Ko o N e N N W R VaR R Vo Wl
[oNe]
mnmunvoovwvwoaonAddda
[oNe]
nmunoovwvoaonA AN
munununonononon H
mununun oo oo H A
O O
AN NNWINO O NN
O O
NN OONONH A

A A A unununun o oo

A A A unununun oo oo

3.3 x L.15

3.3 x L.11

(@] N~

HoONA AN AN O WNDO o~
[@ N NqV|

AdddA A NN FTNO ~D

(@] (@]

HOoONA NN HN AV WNOWN
(@] (@)

AN H AN A NWUNO N0
(@) N~
ownot~AoaA A NAH M
O+
MmO ~oOoONNA AN

(@] (@]
wvwwnownH oA oNNH N H
(@] (@]
mownvo oA oA dHNAHN

(@] N
NN owno e~

O

NN TN O ~Oo 0N H A
(@] (@]

NHNAHOWNOWNHANAH O

(@] (@]
A NANNOWNOONHONAH

9 10
9
L
3
2
1
8
7
6
5

N —HO
o~ O0OWNA Ao H

N O
c~ownNn O A AonHANngd o

(@] N~
ownot~AaddNAH M

o+
MmO~ ONA A NN

N —HO
NN doc~o0ownA Ao

—A QN (@]
N1 t~OWNNOHHONAH
(@] N
NN oo t~-H0n

(@M= NV
HNN TN O r~oond A

3.3 x L.32

3.3 x L.31

(@]
HOAOANOANHHAO NN

(@]
A OGN A A A NN

(@]
A ONONON A H AN NN
O oo
A A A NNNWNOOO
(@]
vunununH NN N —H

(@]
wvununnunH oo -

(@]
NoR VaRTay ol I e Ne e NV oy B I o |

21116555A_IU_ O\ O\ ON
21116555A.IU_ [ex\ye,N(e,N
21116555m AN\

oNeoNe]
HaNANANWNOOVOOONAHAA

(@] (@]

A AONN AN A WNOWN
(@] O

AN HNHNWNOWND

(@) (@)

HONAOAANAHNAHOWNOWN
(@] (@]

AN AN AHNWNO N0

(@) (@]
ounvownNnHONHONN HAN H
(@] (@]
nmowmnvoooanHonArdANAN

(@] (@)
ourmmownmd oo NHNAH

(@) (@]
nmownmnvoonHaoadHNAHN
(@] (@)
AN NAHOWNOWY A ONHON

(@) (&
AN AN N0 N O

(@) (@]
2121656510}19

(@] (@)
121256569191
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TABLE IV

DIRECT PRCDUCTS: 3 x L (continued)

3.3 x L.35

3.3 x L.3L

— [oNe)
AHonA AN AHNAN~IN0 O

— [eNe]
HoOAANHNN~WNOO

o
AAONONNNAH AN NN

(@] —
o\ AN OO WNO o~~~
— o o
N0V 0 HonAANH A

oo
75/0/0u0/113122

O -
O ~nunHHononNenvH A

O
MmO~~~ AN O™

— (@]
31?_2756/019m1
— [oNe]
NHANANS~-INOO0O HONHH

- O
231167551199

O
AN O~~~ H A

— - (@]
AN AMNYNNH N~ ~NN0

—
AA OO AH AN

—

NONA A AN~ -
A

oNONH A H O o~

— A o
~~-nNnN O "1 HonHonenH QN

— —
c~c-vn\ N HononenenH

—~
nmumIme~-~ononH A A H N

— -
mune~-c~onnnA A AN

— (@]
NN HAN~~-INNO HH oA

—
NN HA S~~~ H H ONON

—
AAnwnmIne~-c~o0nonH H

— -
AANAnNINne~-c~ononH

3.3 x L4.63

3.3 x L.59

o H
NAAA AN TN WNO D~

[@ W NoV]
ANAAAANANAZIWINO N~

o o
ANAAONANNAHWNMONOWN

(@] (@]
ANAONA AN AN N0 N0

O N A
mooc~onA A AN M

O+
nmoOc~aOONAHHANON

[eNe)
movunonAdonHaaaNnH

(@] o
monNn OO onAonA oA

oN A
AN TNV Oo~0nHH A

(@3 HeVR

AN O~ H A

o O
AN ANANOOVOWNOH A O

(@] o
HNAAWNONOANHONAH

oon
ONAAA A NN IO

o N
NN AN AHFITWNO WNDO

(@] gV}

N ONA AN AT NO N
o N

AN ONA AN A ZFTNO N

oo«wN
Mmoo NHAAAN

o QY]
mownmo onH oA AN S

(@] gV}
mowno onH oA Ho H 2

(@] gV}
mowmnoonHonAHN A2

oo«nN
AN NN OO A

o N
AN A 3InNO0 N v+ v
o qV]
HAN A IO wnNOo onH O

(@] (qV]
AN A IO wnNno onHonH

3.3 x L.65

3.3 x L.6L

NHAN A

HAA A 32N TN\~ ~

HANAHN

AHAA AN dN_F i~ 0~

(@] (@]

HOAONANAHAN AV WNO N
(@] (@]

AN ONAANAHNINO N0
NHAN A
o~O~AAA A oo
HANAHAN
~Oo~OAAA Aot
(@] o
nounnvownmH oo AN H

@] (@]
mownvooonAonAANAQ
N HN
\u3|u38787111n

AN HN
Nt NIFr~or~-OoA A

(@] (@]
NANAOVNOWINAHONH O

(@] (@)
AN AN OWN O aHONAH

(s P= N o g Wi SN e o J ¥ e 0]

— N
—
— N
AN NI~~~
@)
o\

9 9 1111
10 10 12 12

9
10
1
2
1
2
5
6
5
6

I?_HZ
~oo~oo A (o B0 W= o g Wi 4

—A N N
t~o~ao A [ B0 Y= g Y= 4

(@] o
mownmNoOoOonHonAAHNAHQ

(@] o
5/0560/10/11212

ANAHN
NN Fr~Oo -0 A

— AN [aY]

NN -0 r~0 —
o o

AN AN O onHonH

(@] (@]
AN Ao NO o ond
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TABLE IV

DIRECT PRODUCTS: 3 x L (continued)

3.3 x L.92

3.3 x L.66

o N
AN HNAHINO N

O+ 0
ANAAAANAANWNO -0

o o
AN HAANANWINOWNO

- O o
ANAAAAANAHNWNO N0

[&] (§V}
mowmno oA AN+

OO
Mmoo~ O HA A AN

- O o
565691911212

- O (@)
nmownvooanroanHFANAHQ

- O N
HFANAITnNnOnNnoonHONH

ol Ko
AN NO S~ NAHAH H

o O

HNAH NN N0 v onA

(@) o
HFANAaaNONnNOaHONH

A NN -0

111
2 12

(@]
(o
(@]
AN ITNO -0

o ]
AFA A AHNAHANWNOWNO

(@] (@]
AN ANAANAHANWNOWNO

oOr- N
mo~oAnnA N

o~
Mmoo HAHNN S

Q (@)
mownoonAoAHaNHN

(@] o
mownvoononAANAH©

o~
123h5678911n

N
123h56789m11

(@) (@]
AN AN ONnN O HONH

o o
HNHNNONnNoOaHONH

3.3 x L.120

oo«wN

oA A A A NN IOV

o
OO\ N A A OO NN

(@) (@]
HFONOAANAHANOWNWNO

[oNe)
ANAAANAHA NN AHAWNOO N

QoW
Mmoo A" NN

o —
vunune~-dononH AN AHAHM
(@] (@)
ovoununoHoonrdFNNAHAAN

Q O
moovowunoanddonHNaN A

oo
HN AN TITNOOVOoOANHAHH

o
NN O NN~ OO\

(@] o
NHANNOWMIINOHOONH

oo
HANNAWNOOWNOAHH O
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TABLE V

DIRECT PRODUCTS: L x L

L.3 x L4.10

Lh.3 x 4.3

SN AN N N0 5 N0
NI NANTNAS~OOWNN~O 0N
NA 2O NH N0 WND -0 WND ~
AN ZFTANNFITINO ~O0 N0 N~
NN NHND N0 o ~WN0
NI NANTANAS~OOWN~O 0N
N TN HTOOWND 0N ~
AN 2THN NI INO0 ~0 N0 ~DO
B a0 W IV o a W I QU o g W oy I QV i i o o W I oV
NFTNANFTNANTNANTNA
N 2NN AHTTNNNAHA TN H TN
NN HNNTFTHNNTAH NN
NN HN T NAHN TN AHQ
NFTNANTFTNNANTNANTA
N NN AV N ATV H TN
HaNNTFTHNNTFTAHNNT AN NS

AANNAANNNINO O INWINO O
AANNAHANNWNINO N0 N0 O
AAAAAAAA ;i N
AAdAAdAAAA A’
A NN HAN NN O INNO0 O
AANNAHAN N N0 N0 NN O
AAAAddAAdAAdAdununmnununaannn
A AAdAAdA A A A unTnuyanununnn
AN AANNNAANNA AN
AAdNNNA AN AN A AN
AdAAdddddAddAd A A~
AddAddddAddAdAd A -
AN AANNAANNA AN
AHAdNdNAANNAANNA AN
AdAddddddAdddd A4
AHdAdAddddddAdAA A A

L.3 x 4.15

L.3 x L.11

NHIFNAN A FTOO0WND -0 N -
AN FTANNAITINO N0 ~-D
NANANAHNAHOVINO, 0NN
AN ANANANWNO NG N0 (0
N NN AHTNAOWND ~0WND O~
HANNTHNN N0 ~0 N0 (DO
NHNANAQNANO N0 N0 N0 N
AN AHAHNAHNANWINNO N0 N0 N0
N TN AN TN AT
HNNZTTHANANFTAHNANATAHN NS
NHNANANHANAHNANAHNA
AN HN AN ANANANANN AN

S NAZF AN A NN AH M

NN TFTHNNTFTHNN AN NS
N NHANANAHNANANANA
HN AN ANANANNAANN AN

P e a WV 1.&32187658 0~\0 N\
N HNNTH N ~O N0 ~O N0
AN 2NN HTNOWNDO ~\0 WNDO o~
HouN A NN INO ~O N0 M~
S NNANAHTNONNAHDO~0OWND 0N
N TITANN T HN~O N0 ~O N0
NHT NN HTOOLIND ~0WND ~
HauNn 3TN FINO ~O N0 -
s oA W oVl I o WoV ey D o o WV I s i oA WoVIF
N t1iNNTFTHNNTTHNNTAHQ
NN AT NN A TN AHT N
NN THNNTTHNN T H NN
NN A NN AN NAH TN H
NN N"NTHNNTAHQN
N "N AHATTNnNNAH NN AH TN
NN NN TAHANN T HN NS
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TABLE V

L x L4 (continued)

DIRECT PRODUCTS:

h03 X h032

Lo3 x L.31

NrAdAAANAASOOWINETE 1IN O AN
N A NAH A0 AN LC DN
NAArrNAAAONWININD N W
HANANNANNAQA N0 OO0 NGO O0
NAdAANAAAOIN I T O NN
NAHANAHAAO NN INO0 NN
NAAANAAAOD NI WO NN N
AANANANANNAOCWNCOO0IN000
NAd"HNAAddNNA~NANAHAA
NN AA A NAAANAAA
N NAdAdNA A A NAAA
HoadNNuANAAANAAAdNNNAANNQ
NAddANAA A NAA A NAAA
NN AN A A A A
NN AdAdANAA AN A
NN NHNANANNNNNNA NN

NANANAHNAHOVINO N0 N0 N
ANANAHNAHAATWNO N0 N0 N0
NHNANANAHVINO N0 IN N
ANAANANAHNWNO N0 WNO N0
NANANAHNAHOVINOWNO N0 WN
HANANANANNO N0 N0 N0
NANANAHNAOWNO N0 N0 LN
HANANAHNA NN N0 N0 WINO
NN NAHANANANAHNA
AN HNANANAHNANNAHANNAQ
AN~ NN AN Ao ANAH A
AHWNHN AN NANANANAH
NN NAaAaAAA
HoNANHNANANANANAHQ
NANAHNHNAHANANANAHNA
HNANHANANANANANAN

L3 x L4.35

4.3 x L.34

MNMANANMNAHNQN SN0 C N0 N0
MAMHANANMNAHNN SN0 QY -0 O
NNHFAANNAHAHO S NN NN
AN AN NN - N0 -
MNAHNNNHNN SN0 N0 N0 0
MNANNNHNN SN0 N0 SN0 N0
NNHAANANA~O SN0 NN
HaNNMNNAHNMOINO ~ NN~~~
NnHNNMNANNMNAHNNNAHNN
NHNNNAHNNNAHNNNANNAN
N NHANNANAANNA AN
L S A Waa Wan oV a Wan W I oV e a Waa W I oV A g Mg
NndgNMNAHNNNAHNNNNHAON
NdNgMNAauNNAHNNNAHAON
N NHANNAAdANNAHAAANNAHA
L K A YA Woe M oVaa Waa W I QU A a Waa W I QUN g Wag

22 Xaa W I o U s Woa W I VI S SNR Vo RVo l S SR Vo WV}
NN HANON 4 AN -~ unan
Ao ddaaonuinn - - e~ o~
AN H AN~ NN -~
NnNnHNMNNHN SN S~~~
XA Y B KA Yaa W e W S Fa R VW Sy S Vo R T
HAd NN AHAMAONN W -~
e XA e Ka KiaTaa R VaR e WO SR FaR VoW Sy o
nnnHouNNHNNNHNONNH N
AN NnNHA NN A NN A
o a0 Wa e Wan M aw KA Xaa Wan B e K20 Waa Wan M K32 Yoa
AN AANNANA A NN A AN
nnHouNnNnHaunnNnHoNNNHN
nnHHNnNNNHA NN NnNnH N+ A
HANNAHANN A AN A AN
Lo R0 X0 Wan W e 00 X0 Wan B 30 X0 Wan M K3A Y34
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TABLE V

DIRECT PRCDUCTS: L x L (continued)

L.3 x L.63

L.3 x L4.59

AN H NS NONO O ~-INNO O -
HNON A NN INO ~0 N0 ~-D
HAHANNAHANN AN O WININO0 0N
HANANANANLNO N0 N0 N0
AN AH N TONO O ~N\0 O 0~
AN NI AHNNFIINO -0 N0 -0
AN NAHANNANO O WININO O N
ANAHAHNAHNANWNO N0 N0 N0
NN HN TN AHN TN AHNT M
AN NN T AHNNT AHN NS
AN NAANNAANNAAANN A
NN ANANAHN AN AHNNAH
AN NA N TN AN TN AH TN
AN NN TN T NN T AH N NS
AN NAANNAA NN A NN A
HNANHN AN AN A NAHNAHN

AANNTFTANN FTNOO D NO0 o
HN A 3TN AT NO0OWNDO N0 N
AHNAFTANAHATINONDOINO ND
AHNA AN AHITNOWNDOINO N
HNAN FTAHANAN T N0 O0VODONOVOODO
HANA TN AZITNO0OLNDO N0 N
AN A 3TN AT WNO N0 N0 N
HN AT AN A FTWINO0O N0 N0 N
HoNNFITANNTFTANN T AN NS
HN AN AT AN AT AN A2
HNA TN AT AN AT AN AH S
HNA 31N ATFTAHN AT ANAHTS
HN NN T AN T NN
HN AN AN AHAHTHN A S
HoN AN ATFTANATHNAH 3
HNAFTANAFTANATFTANAH S

L.3 x L.65

L.3 x L.6L

NN 3TN TN ~-0 O -0~
N TN 3TN TN F~-0 O~ M~
NHNAHNANAHOVNO N0 N0 N
AN AHNAN AN N0 N0 N0
N3N T TN -0~ -~ 0~
N TN TN TN T ~O -0 ~0 ~DO
NANAHANANAHOVINO N0 N0 N
HNANANANWNOWINO N0 WINO
i o g Wit i o 0 W o o Wik i o g Wik s o Wik, 0 0 Wik g0 0 Wil I o}
(9 W= g0 Wik o g Wik o Wik o g Wik o o W i Wi g o g DR,
N NANANAHANFNAHNAHNA
HouANANnuAaNANANANAN
e g g Wit o o Wik, i o Wik o W, o g Wik o g Wi, o g Wik o 0
(9. Wiien g 3.0 Wil g0 g Wik, g Wilkew g0 @ Wi g 0.0 W 0 Wilicw g0 g Wi 4
N NHNANAANAHNANAHNA
HNANAHNANANANANAHN

NN TN TN F~DO~-DO M~ >~
NN 3TN TN F -0 ~DO 0~ D
HNHN AN A NN N0 N0 N0
HNANAHNH N0 N0 N0 N0
NN TN TN F-DO~DO M~ D
NN TN 3TN F -0~ DO ~-D
AN ANANAHANANWNNO N0 N0 N0
HANANANAHNWNO N0 N0 N0
[0 P g 3.0 Wik g o 0 Wiy i o g Wik g . Wik o @ Wi i 3.0 Wil o @ Wi ¢
30 Pitm g 00 Wik s g Wik gy o Wik, 0.0 Wik o 0 Wil g Wi 0 0 P 5
HNANHNHNANANANAN
HN AN HNHNAHNAHNAHNAN
[0 Wites g o g Wikew g . Wik o o Wik o g Wik g o Wil g o Wik, g o 0 Wi 4
[0 Witew g g Wikew J 0.0 Wik o ¢ Wiy gl 9 Wil g 3. Wiy g o 0 Wik, . Wi 4
HANHNANHNANANAHANAHQN
HaN A NANHANANANANAQ
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TABLE V

L x L (continued)

DIRECT PRCDUCTS:

Ll-c3 X Lh92

ho3 x L.66

HNHZFTHNAH N0 NN IND
HNNNANONN N S~ N0 -0
HNANANAN N0 WINNO N0 N0
HNANAHNANWINO N0 N0 N0
HNAHTITAHNAHZFTWINOWNDO N0 WNDO
HNNANAHNAOANINO 0 WINN0 -0
AN ANAHNANINO N0 N0 N0
ANANANANINO N0 N0 N0
HN A1 NAFTHNAHATFTAHN A2
HaNNANANNAN NN NAHANNN
HaNHANANANHNANAHN AN
HNANANANHNAHANANAHQ
A NA3 A NA T ANAFTHN A
HNNMANANNNN AN AN OQN
HNANANANANANANAHN
HNHANANANANANANAHN

HANNFT NN N0 ~0 N0 M~
AANNITAHNN N0 ~O N0 -0
HANANAHNANWINNO N0 N0 N0
AN ANAHNAHNINNO N0 N0 N0
NN AHNNFINO N~ N0 ~©
AN T AHNN N0 ~O N0 M~
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TABIE V

DIRECT PRCDUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)

).Lolo X hols

MO0 WO N~
._M111191121.u.36587
o\ wnN\\O 0n2

HAddo0d H NN FINO M~
N3N0 (@]
AHAAdAodoanNHNAHWOWNMOWN
(39 Y= i 0.0 Witen ¢ . O

A oA ONAHAH N HNWINO N0
o N ™M\ N
191nﬂ4111658721.&3
o~ (20 75= A Va\\e)
911&11115678123.&
o o g™
1919.M1.M165652121
o (@ Ny g Y=g

(38
9191111m56561212

N\ N\ O N~
658721h3m1111911

TR Ta}Ne] Or-q
nwor~codaNgtgAdddonAdA

N3N O
65652121111119m9

(30 P iy P (@] o
mnmounNnNVOOHaNHNHAAAONAHONAH

AN~ 3 N0

AN ™M 56
123!4567891n1

o N3 M
212165651919 A

L.10 x L.31

N3N O o
A0 NAHAN AV INDO N
(99 Pitn 0.9 Win ¢ o o
HAddOAOoHAHNAHNNO N0
um.3.h»30 @)
OO HN AV INO N
(3 Jitm g0 g Wiln ¢ (@) o
1111919112125656
o o P g g Wi o 0}
1919111165652121
. O. Ot
N ONHAA A A WNOWNOOHANAHN
o) (@] \M3143
A ONH O\ Ao WNONNHNH
o oNTn
N oOnHHHAAWNMOWNOHNHN

N3N O (@]
onowunaNdANAAHAAAAONHON

NN O (@]
MmO NHNHAAAONAHONA

= MO (@]
ownNnonaNHNHAHA A HOAHO
o

(@]
21216565191911 1

(@] o ™M |4
ANHNUN OO

o o h3|43
NHNHOWNWOWINAHONAHONAAAH A
(@] oM
HFaNHNMNWoOwnNWoOoeNnA oA AAA



118

TABLE V

L x L4 (continued)

DIRECT PRCDUCTS:
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TABLE V

DIRECT PROCDUCTS: L x L (continued)
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TABLE V

DIRECT PRCDUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE ¥V

DIRECT PRODUCTS: L4 x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABIE V .

DIRECT PRODUCTS: L x L (contimued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE Y

DIRECT PRODUCTS: L x L (continued)
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TABLE V

L x L {continued)
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DIRECT PRCDUCTS:
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LV

TAB

DIRECT PRODUCTS: L x L (continued)

L.15 x L.59
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5V

TAB

DIRECT PRCDUCTS: L x L (continued)

L35 x L.6L
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TABLE V

DIRECT PRODUCTS: L x L (continued)

L.15 x L.66
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TABIE V

DIRECT PRODUCTS: L x L (contimued)
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TABIE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)

L.32 x 4.63

;.32 x L.59

Mmoo ~-AN TN AHN TN H NN
nmoOo~oANN T ANN T H NS
mowvwnHaNNAANNAANN A
nmonN O NANHAHNANAHANNAHN
Mmoo~ HNdNAHA NN
MmO~OH NN T HNN T H NN
movovnNnNHNNAAHANN Ao A
nmonmOHaNANANANANAHN
nmoor~HAN TN AN H TN
mO~OHdH NN ITHNN T H NS
movunHaoaaaNNAdNNNAAHNNN A
mownvoAaNANANANAHNNAHAN
AN NN O ~1N\0 O ~n\0 O ~
—A NN FIINO -0 N0 -0 1NN\~
A NN AN O WININNO 0N INNO O N
A N A NN N0 N0 N0 N0 N0 N0

Mmoo AaNNTITHNNTAHN NS
nmowvnmwoANAITANAFTHNAH TS
Mmoo ANAFITHNAH TAHNAHS
nmwownme 1N NHFTHNAH T
nmwovwvwo~ANNTdTA NN AN
nowno AT NAHITAHN AT
nmwownmo—~A N+ NAHAFTHANAHS
Mmoo NA 31 NNAFTHN A
Mmoo N dTHNN FTAHNN S
mOoOumnmoANHIFITANAH TN A
mowmae NI 1N A SF4 N —H 3
MO NG N = N ST N LTS
NN N0 O O INNON CTNNO O ©
Il P R FaRNo R TaYe o R VaRNG R Vo N REcENo R VW o o)
i AV B R Ea QN0 I VaVe o AT RNO R EgU <A R QNS R oo o)
[ AN o B I Ee RN R VWi s I Fa SN0 R Fale o R Ea AN W Falkon]

L.32 x L.65

L.32 x L.6L

O~O N TN Tt Tm
O~ MM TN NS
oMo HaNAHNAHNAHNH N A
MOV O HNHNAN TN AN
O~O M TN TN TN
(Yo I SNTc oW ag Y= o g Wit s W oo U o Wi g W ¢
oo HaANNANAHNAHN A
nomnoHaNHNHNAHNAHNAHN
O~O ~dN TN TN N TN
o~ N T TN
oo HAANAHNAHNH N A
nowmnoHaN AN AHNAHNANAHN
2N _F N~ (~O [~ [~ (~O (~
N \_F~00 ~O [~ (~D M~ B~ O
A H A0 N0 1N N0 1IN0 1IN0 1IN0 N
— O H QN0 1NN 1IN0 1N N0 1NN0 1NN

~o~oN TN TN TN ton
~ooM~oOoOM NN oot on
nmwownmnvoHaNANANAHNANAHN
mounNnVOANANANANANAHN
~OoM~oN NNt on3
~o~OoO N TN NN N o
nmonNnOoANANANAHNANAHN
mownNnNVOAaNANAHNAHNANAN
o~ MN NN NS N
~O ~O NN NI onNn TN
MmooV O AN ANANANANAN
MONO0OANAN~S N~ NHAN A
MN_3TN 20~ ~0 ~O [~ W I~ 8O
NN -0 MO -0 O~ 02
N AN W0 N0 INND D W0
NN N N0 N0 WO D -0



Lo

TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRCDUCTS: L4 x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)

L.3L x L.66
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TABIE V

DIRECT PRCODUCTS: L x L (continued)

Le3h x 4,120
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TABIE V

DIRECT PRODUCTS: L x L (continued)

L.35 x L.59
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DIRECT PRODUCTS: L x L (continued)

h.35 x L.6L
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRODUCTS: L x L (continued)

L.35 x L.120
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TABIE V

DIRECT PRODUCTS: L x L (continued)

L.59 x L.63
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TAB

DIRECT PRODUCTS: L x L (continued)

L.59 x L.65
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TABIE V

DIRECT PRODUCTS: L x L (continued)

L.59 x L.92
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABLE V

DIRECT PRCDUCTS: L x L (continued)

L.63 x L.65
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TABLE V

DIRECT PRODUCTS: L x L (continued)

L.63 x L4.92
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TaBLls v

I x L (centinued)

T PRCDUCTS:
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TABLE V

DIRECT PRODUCTS: L4 x L (continued)

L.6L x L4.66
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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AN\ NN o — M an
AddAddooonH A A A

—
O\ IFO oMM
AddAdAd00nA A A

10109 9 10109
9 9 10109 9 10
0
3
L
L
3
0
0]

NAANOINNS-N A A OO NN~
NAHAANOV NNV AN AANONNDO
ANANANOVONA NN AWINO O LN
HAHNNTITNOOVOHNANFTNOO
NAANO NN NAAMNO NN
NAANOVNINO N AHANONINDO

AHNANANOVOVONANNAHWINOO N

L.65 x L.65

onNnoOonNnNNHNAHOWNO NN HoN A
AHd1ddddddAddddd4d4
56561212565612n2
el e W B B W B B W B W B B | —
/N0 (@) mBhBO o
Hdddd o O AHAAdA~O0AHO
30 W= d g W= ¢ @] oM. O @]
Hd1tddood1oaoAdddd0n+H0nH
21216565212n6565
Adddddd A1 d4 HAd A4
12125/05/012u25/05/0
AHAdAdAAA 444 AAdAAA
o o /NN O (@] st
Hoo1ooAdddddo0ndonHd A
o [@ W ag P o g Pl 4 (@) oON TN
oaoAonHddidAddonAonAAAAA
O ~DO TN TFTNO O - TM

~O ~O N TN F0~O ~0 NN
owunmnownmnaNHNAHOWNMOWNAN HAN H
MnmoOMNVOANANINONO HNAHN
S N3N0 ~O ~FTMN_ T ~O M~
NN 20~ ~0 NN~ ~®O
NANAHAHOWNOWNAN AN AO N0 N

AN ANWNO N0 AN ANWINO N0



159

TABLE V

DIRECT PRODUCTS: L x L (continued)

L.65 x L.66
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TABLE V

DIRECT PRODUCTS: L x L (continued)
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TABIE V

DIRECT PRODUCTS: L x L (continued)

L.66 x L4.92
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TABLE V

DIRECT PRODUCTS: L x L4 (continued)
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TABLE V

DIRECT PRCDUCTS: L4 x L (continued)
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6. Semidirect products

Definition éala An endomorphism ¢) of a semigroup S 1is a mapping
(= single-valued transformation) of S into S such that multipli-
cation is preserved, i.e., such that (ab) ¢ = a (i) °b ¢ for any

elements a and b of S . An endomorphism is called an automorphism

if it is biunique ( one~to-one) and onto, i.e., if every element of S
is the image of one and only one element of S under the endomorphism.
The product Cb 1 ii} 2 of two mappings of a set into itself is defined
to be the mapping which has the same effect as Cb 1 followed by Cb 5 3
i.e., if x 1is any element of the set and x (1)1: y and yd?g =z

then x((g) 1 d}z) = z . If the set is a semigroup S and fbl and

(1) » are endomorphisms of S , then d)l Cbz is an endomorphism of

S 3 for, if a and b are any elements of S

(ab)(Ci)1 ¢>2)
[(ab)¢1:| D, :
adrvP)d = @hpd, - (b‘;bl)ﬁbz
=a(@102) - v($,9,)
Whenever we refer to a semigroup of endomorphisms; we shall always under-
stand that the multiplication in the semigroup is that defined above.

Definition _6_030 The semidirect product of a semigroup K (whose oper=-

ation is symbolized by + ) and a semigroup U (whose operation is
symbolized by - ) of distinct endomorphisms of K is the system
consisting of all ordered pairs (x, y) , where x € K and y €U
and the operation (x, y) # (x', y*) = (x + yx*; y - y') , where

yx' 1is the image of x' under thé endomorphism y . By virtue of

Definition 6.1, (¥ » y') x=y (y'x) .+ For the semidirect product of
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K and U we write X & U .
Theorem é._]_.ﬂ The system K @ U , where K 1is a semigroup and U is
a semigroup of endomorphisms of K , is a semigroup,
Proof. Iet (a, b) , (c, d) , and (h, f) be arbitrary elements
of K ® U . Then (a, b) # (¢, d) = (a+be, b-d) . Since b
is an endomorphism of K , bc is an element of K § hence a + bc 1is
an element of K . Both b and d are elements of U ; hence
bedeU . Therefore (a+bc, b-d)e X x U . Furthermore,
[(a; b) *(c, a)] * (n, £)
=(a +bc, b > d) * (h, £)
=[(a+be)+ (b« dh, (b - d) « 1]
={a *[bc+ b(dh) , b - (d - f)}

[a+ b(c + dh); b (d- £)]

1

(a, b) * (¢ f\-dh, d - f)
(a, b) * [(C, d) * (h, f)] e

Theorem _6__ 2. If K 1is a semigroup and U is a semigroup of endomor-

i

phisms of K , an element (a, b) ¢ K @ U is a left identity ele-
ment of K @ U if and only if a is a left identity element of K

and b is the identity automorphism.

Proof. (1) let a be a left identity element of K and let b
be the identity automorphism. Let (c, d) be an arbitrary element of )
K ® U . Then (a, b) * (c; d) =(a+bc,b-d) (a+c,d)=(c,d).
(2) Let (a, b) be a left identity element of K & U and let
(c, d) be an arbitrary element of K & U . Then
(a +bc, b - d) = (a, b) # (c, d) = (c, d) =
Since this implies that b d=d ; b must be the identity automor-

phism, whence c=z a4+ bc=a+c¢c , and a 1is therefore a left identity



element of X .

This theorem is not necessarily true for right identity elements

of K .
Example 6.1.
X1 X X3 X] X3 x3 Y1 Y2 V3
| 1 x 71 X1 X X3 yif Y1 Y2 ¥3
KX | X3 X X J2 1 X1 X3 U= Y21 Y2 Y2 ¥3
311 X1 X3 I3 1 XX 3| ¥3 3 I3

(x25 ¥3) * (x3, y1) = (K +75%35 ¥3 V1) (% + x5 ¥3) = (x5 ¥3)

Theorem 6.3. If K is a semigroup, K1 is a right ideal of K- s, U
is a semigroup of endomorphisms of K , and U1 is a right ideal of
U , then the set of elements (Kl, Ul) is a right ideal of K C) U
Proof. We are given that Klﬁ- K €K
(K1, U;) @ (K, U)
= (K; + UK, Uy ° U) < (Kl‘+ K, Uy - U)
= (K, U)

. c
1 and Ul U= U1 o
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*

This theorem is not necessarily true if "left" is substituted for "right.%

In fact, it need not then be true even if U is a group of automorphisms

of K .
Example 6.2.
X2 X3 X 1 3
i T B W R | AT T T U_:,yl 1 92
Y e T T 2. " 3% 21 V2 N1
2] B W B
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K, = [xl, xz] = [yl, yz]
(%5, p) * (x5, ¥p) = (X + ¥oXp, V3 © ¥o) = (x5 + X35 ¥p) = (x5, ¥;)
Theorem 6.)y. If k is a left constant element of K and c 1is a left
constant element of U , then the element (k, ¢) is a left constant
element of K @ U .

Proof. Since k is a left constant element of K s vhere is

an element d € K such thaty; for all x€ X , k+x=d 3 since ¢

is a left constant element of U , there is an element b € U such

that, for all yeU , ¢ - y=b . Then
(k, c) # (x,9) (k+ecx, c-y)=(d, b)
for all (x,y)e K @ U .
Corollary. If k is a left zero element of K and c¢ 1is a left zero

element of U , then the element (k, ¢) 1is a left zero element of

K ® U .
Example 6.3.
ple X, X X~ X X4 X ¥+ T
1 %2 *3 A 1 *2 *3 A T2
¥ i1XH 2 XX 7 ] X X X 1| Y2 Y2
Uz .
X (X% X X X Y2 3 X X X Yo | Yo 92
K=
X3 x3 x3 x3 x3
TR B TR T TR T
12.\. xi - xl yl o yj = y2 (xzx Yl) * (xfi.’ yJ) = (xl? YZ)

x + X, =X Yy yj =7, (x'l: 3’2) * (Xi; Yj) = (xl’ Y2)
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Theorem 6.4 is not necessarily true if "right" is substituted for

tleft "
Example 6.L.
X] Xp X3 X] Xy X3 Y1 Yo Y3 V),
1 X1 X1 X" 1 3 B X y1 [N Y2 Yj I,
= % X X % Yo X X x3 _ Yo Yo Yo y3 yh
B3l 1 X X3 I3 X °E 3 1%L Yy Y3 9y
X3 *3 X3 Ty |y, Yy Y3 Yy
B XEY YL =,

(XBS ?h) * (x5 '.Y’h) = (x3+ VX ¥y 0 yh) = (x3+ xg, yh) = (x3, yh)
xi+ xl:xl yjyh: Yh
(x35 3), K2y 7)) = (X% yyxps 7 © ) = (B34 x5, 7)) = (%3, 7) &

Given a commutative group K and a commutative group U , where

U is a group of automorphisms of K ;, K (X U is not necessarily

comutative.
Example 6.5.
Q% X3 X N % XK Yy I3
9l 2 X3 Ky 1 Q% X3 % U= Vi N1 T2
k= 2 2 W I T T T RN
x3 x3 xh x2
xh xh x3 x2 ]&

(xls y2) 3* (XB, yl) = (xl+ y2x3; }’2 ° yl) = (ﬁ"\' xh’ Yo °® yl) = (xh: YZ)
(x3, y1) # (x5 ¥2) = (X34 71%35 ¥1 ° ¥p) = (34 3, 77 ° ¥,) = (x35 7))
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Iet x be an idempotent element of K and let y be an idem—=

potent element of U ; the (x, y) is not necessarily an idempotent

element of X @ U .

Example 6.6.

X, X, x‘3 X X, x3
X, X, x3 ¥, X x, %,

K3 X, | X X % Y, X %3 X U=
x| X X, Xg y3 XX X

(xp, ¥3) x (x5 ¥3) (%, T3%,5 ¥3°¥3) (x5 x5 ¥3)

If K. 1is a subsemigroup of a semigroup K and Ul

1
semigroup of a semigroup U of endomorphisms of K ,

MERRL Y3
i1 91 Y5 Y3
Yo | Yo ¥1 Y3
Y3 Iv’3 Y3 Y3

(xy, ¥3)
is a sub-
(Kl, Ul) is not

necessarily a subsemigroup of (K, U) . In fact, (Kl, Ul) need not be

a subsemigroup even if K is a group, Kl a subgroup,

automorphisms of K , and Ul a subgroup of U .,

U a group of

Example 6.7.
xl x2 x3 xh xl x2 13 le
X X % x3 xh ¥ X, X x3 xh
‘= X | X5 Xp xh x3 ¥, X, X% xh x‘3
x‘3 x3 xh X3 X y3 X, xh x3 ¥y
xh xh :\c3 X5 Xq yh X ;1'3 X, xh
Yo % X3 X %
y6 xl xh x2 x3



K =

= [

o

(x5 7)) * (%, ¥7)

= (2 + XY ¥y 0 ¥p) = (X %y W) e y)

Of course, if the subsemigroup Ul
K, » then (Kl, Ul)= K1 ® Ul s a subsemigroup of X @ U

The operation of semidirect multiplication of semigroups, unlike

or

U [5'1 ; y&]

= (x33 yh)
ta,

is a semigroup of endomorphisms of
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that of direct multiplication (see Theorem 2.9), need not be commutative.

Given a semigroup K and a semigroup U

to a semigroup of endomorphisms of the other,

necessarily isomorphic to U & K .

Example 6.8

X3

X3
X3
%3

such that each is isomorphic

E & U is not

X3

X3

*1

X3



b

The element (xl, yl) of K C) U is a left identity element:

75

g
5
s
s
g

T

4N
)"5
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(x5 yp) % (3 vy = g+ ypx, ¥y o v) = (v xp, v = (5 7))

But there is no left identity element in U (&) K

(yjs xl) # (¥, xp) ='(yj-+-x1y1, x xp) :.(yj Y35 xp) = (y3, xp) s

(755 %) % (25 x)= (354 X%V X )=y vy %) = () Xp) s

(735 x3) * (rps %) = (7, % x5 %3 » Xp) = (754 ¥ Xp) = (7> %)

Commutativity of semidirect multiplication need not obtain even

if each semigroup is a group and is isomorphic to a group of automorphisms

of the other.

X1
)
X3

le

For example, let

X

2

X3

),

X1
%
X3
o

%
1
L
X3

X3
L
X1
%

X,
X3
X

X

X3

X,

X3
il
X3
2
L

X2

X
X3
X2
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Vi Yo Y3 ¥, Yo Vg V) Yp Yy Y, Vs g
V1| v Yy Y3 W), Yo Vs XV Y, Y3 ¥, Y& Vg
Vo | Yo ¥q Vg Yo V) V3 X, ¥, Y3 Y Y, Yo Yy
V3| Y3 Tg T Vg Y, T X3 ¥y Y, Y3 V), V5 g
U=
Ty Y, Vg Yo ¥ Y3 W X, ¥ V3 Y, V), Y Vg
Yo | ¥ Y3 V), Yo Vg N
Vo | Yo ¥, Yo V3 ¥y Vg

As the reader may verify, U (&) K contains elements
a= (YS’ xl) s b= (yé, xl) s C = (YB, x2) ; such that alz b R
b= a s and cl: a s but K (&) U contains no such set of three

elements.

7. Computation of semidirect products of finite semigroups

Let K be a semigroup whose elements are X, (i=1, 25 voey k)
and let U be a semigroup of endomorphisms of K whose elements are

yj (=1, 2, o0oy ) o As in the case of direct products, let

(xi, yj) = 254 (i-1)u When the elements of X & U are ordered as
(xl’ yl)’(xl’ ;’Y2)9 svog (xl’ yu)’(XZ’ yl)’(x'Z’ Yz)s ovay (xk’ yu) 3
consider an arbitrary row of an arbitrary block of the multiplication

table of K @ U :

(x5 ) (5, ¥,)  eeo (X 7))
(xis Yj) l(xi‘\‘ ijk’ Yj ° Yl) (1i+ ijk’ ijz)ow(xi + ijk’ Y5 yu)

Let X, =YX (which we may find in the list of endomorphisms). Let
5 ‘ ;

X=X+ xp (which we may find in the multiplication table of K Yo
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Then the arbitrary row becomes:

(o y) (g, 3)  (joygd e (g )

TR AN WS SIE AICHE AR PUC TR AEE CORSTIC I S A
The y components of this row are exactly the j=row in multiplication

table of K . Therefore we may write this row (and consequently the

whole table) by inspection.

Example 6.9-
X X X3 X X3 X3 y1 Y2 Y3 W)
X 2 x 1 X *2 X3 1 191 Y2 ¥3 ¥
K= X% | X X X Y2 ¥ X X3 U=Y2 Yo Y2 Y3 Y
3% 0 b T s i | Y3 [ Y3 Y3 Y3 9y
o 3 3 %3 |y, Yy I3 9y

21 Zp 23 2), 25 2§ 27 2§ 29 210 211 212
Z) |21 2p 23 2), 2] 2Zp 23 2 Z] 2Z2 23 72
z2p | 22 2z 23 Z) 2Zp Zp 23 2Z), 3R Zp 23 Z)
z3 | 23 23 23 2), 23 23 23 2|, 23 23 323 32|
z), | 2, 2, 23 z, 2|, 2z, 23 2|, 2 2z, 23 3Z)
2g | 20 2 23 z) 2} 2Zp 23 Z), %5 26 27 28
26 | 2p 2 23 z), 2 32y 23 2|, 26 26 27 2§
27 | 23 23 23 %z, %3 23 23 Z) %3 23 23 7
zg | 28 2§ 27 2§ 28 28 27 28 28 28 27 28

29 z) 2p 23 2z, 2] 23 23 32 29 210 211 z12
210 22 22 323 3|, %2 22 2Z3 2 210 %210 %1 %12
211 23 23 23 Zh 23 23 23 Zh 23 23 23 Zh
Z12| 212 212 211 212 212 212 211 %12 212 212 211 212
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It 35 well known?

that every mapping of a semigrsup XK onto itself
is an endomocrphism if and only if every element of K is a left (right)
zero element. In this case the multiplication table of the semidirect
product is easily described. let K be a semigroup in which every ele-
ment is a left zero element. Let yie U (i=1,2, ..., t) be endo=

morphisms of K . Consider an arbitrary block of the multiplication

table of X ® U .

(xq

(xj, yl) (xJ + leqs Yy ° Yl.)(xj + leqa yq ° yz)”"(xj i ylxq’ 1 y‘b)

s yl) (xqs YZ) oo (xqa Y,b)

(xj, y2) (xj-f YXg» Yo ° yl)(xj T YXg Vo yé)uo°(xj-f YoXgs Yo ° Y{)

©
o 2

(Xj, yt) (Xj "{" thq’ yt o yl)(xjd'\- y‘bxq’ y.t ° y2>aoc(Xj + y_txqj yt ° yt

Since xj is a left zero element this arbitrary block becomes:

(x,s yl)

(x5 v | (g vy v (X vy Y,) oee (xj, vy 0 ¥y)

(xj’ y2) (xj’ Yo ° yl)(xj’ y2 ¢ y2) ss0 (qu Yo © y‘b)

© © 3

L

) ¢ s 0 (xj) yt ° yt)

(Xj, yt) (xj, yt ° yl)(x.j, Yt ° y2
The y subscripts in this block are identical with the y sub-
scripts in the multiplication table of U . Hence this block (and thus

the whole table) can be written by inspection.

2E. E. Posey, "Endomorphisms and Translations of Semigroups,"
(Master?s Thesis, University of Tennessee, 1949).
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The endomcrphisms of the second and third order semigroups are
listed in Table VI and Table VII respectively. The automorphisms of the
fourth order semigroups are listed in Table VIII.

Since the semidirect product of two semigroups has meaning only
when one of the semigroups is isomorphic to a semigroup of endomorphisms
of the other, we employ the notation y - 2 & U with the under-
standing that U refers to a semigroup of endomcrphisms cf the semigroup
of order y in lineal position 2z as listed in the appendix. The semi-
direct products of the semigroups of orders two and three with their semi-
groups of endomorphisms are listed in Table IX and Table X respectively.
The semidirect product of the semigroups of order four with their semi-

groups of automorphisms are listed in Table XI.
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TABIE VI

ENDCMCRPHISMS OF SECCOND CRDER SEMIGROUPS

2.2
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TABLE VII

ENDOMORPHISMS OF THIRD ORDER SEMIGROUPS

3.2

3.1
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TABIE VII

ENDOMORPHISMS OF THIRD ORDER SEMIGROUPS

3.6

3.5
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TABLE VII

ENDOMORPHISH: CF THIRD ORDER SEMIGROUPS (continued)
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TABLE VIII

AUTOMORPHISMS OF FOURTH ORDER SEMIGROUPS
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TABLE VIII

AUTCMORPHISMS OF FOURTH URDER SEMIGROUPS (continued)
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TABLE VIII

AUTCMORPHISMS OF FOURTH ORDER SEMIGROUPS (continued)
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TABLE VIII

AUTOMORPHISMS OF FOURTH ORDER SEMIGROUPS (continued)
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TABLE VIII

A\

POMORPHISMS OF FOURTH ORDER SEMIGROUPS (continued)
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TABLE IX

SEMIDIRECT PRODUCTS: ORDER TWO
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TABLE X

SEMIDIRECT PRODUCTS: ORDER THREE
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TABLE XI

SEMIDIRECT PRODUCTS: ORDER FOUR
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T4BLE XI

SEMIDIRECT PRODUCTS: ORDER FOUR
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SEMIDIRECT PRODUCTS: ORDER FOUR
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SEMIDIRECT PRODUCTS: ORDER FOUR
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SEMIDIRECT FRODUCTS: ORDER FOUR
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SEMIDIRECT PRODUCTS: ORDER FOUR
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SEMIDIRECT PRCDUCTS: CRDER FOUR
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SEMIDIRECT PRODUCTS: ORDER FOUR
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APPENDIX

In this appendix, compiled jointly by Messrs. K. S. Carman; J. C.
Harden, and E. E. Posey, are listed what the authors believe to be all
distinct semigroups of orders two, three, and four; and their proper sub-
semigroups. Two semigroups are regarded as distinct if no isomorphism
(or anti~isomorphism) can be set up between them.

Commutative semigroups of these orders (under the name of "finite
ova®") were listed by A. R. Poole in his dissertation,l but were omitted
froﬁ the published version.2 We have constructed independently all
semigroups of orders two and three (non-commutative as well as commuta-
tive), and our list of commutative semigroups of those orders agrees
perfectly with Poole's,

In addition to constructing the non-commitative semigroups of
order four, we have examined Poole®s list of cammtative semigroups of
that order, and have found what apgear to be a few errors. It should be
pointed out that the copy of Foole's thesis a?ailable to us was a carbon
copy borrowed from the library of fhe Califorhia;Iﬁéfitute of Technology,
with the subscripts in the semigroup mﬁltiplicaiién.tables filled in by
hand, so that it is entirely'possible that:tha.q;rors noted do not occur
in the original dissertation; indeed, some\éffthése errors are obviously

merely mistakes in copying. We did not construct the commutative

1A, R. Poole, "Finite Ova," (Doctoral Dissertation, California
Institute of Techmology, 1935}, . .. .

2A. R. Pocle, "Finite Ova," The American Journal of Mathematics,
59:23-~32, 1937, . .. L
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semigroups of order four independently, and cannot claim that our exami-

nation of roole's list was suificiently exhaustive to preclude the

possibility that it contains errors other than those noted below.

Poole’s R lipy appears as:

uy
ul
u

ul

u
u2
u3
u2

u
u3
ul

u

u
up
u3
u

which is non-commutative since u),u3 # usu), . An examination of asso-

ciativity shows that if

regardless of what the prcduct uju), may be. Changing u),ug from w
to u3 , we have a commutative semigroup, distinct from all others in
Poole’s list, which is given in our list as No, L.38.

The multiplication table of roole's R lyg is identical with that

uju3

-
=3

u] then the system is not a semigroup

of his R hl73 this semigroup appears in our list as No. L.9. Changing a

single subscript yields a new commutative semigroup, No. L.5 in our lists

R hl?ﬁ R hBO

u U
up 4z
4 U1
o up

Poole's T Lo and

No, 4.22. Two changes produce a new commutative semigroup, our

No. L.23¢

u n
up U2
U m

o 4

T i3 are identical, and appear in our list as

u1
Ul
Ul

u1

L.5
nom
|
uon
U 4

v
u2
!
e
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T bp, Thy L.23
u ouy; uy uy wow ow u
W up uyp wy wouz owoou
wou w ouy up uy u3z uk

W om wpowyowyouy

Wi ticlization table 7 l- - in soolels list fails bo satisfy the

i A

ity condition, but can bs so medified as ho berons a commmuthae

v

;- . ., o . JE QPR R 4 P S JEO NI
tive semioroun annarently distinct fvom all others in thab L

tn
i

5%y w

T Uy W wouy UL W

A L R 4 i L
w vz W W W u W
U W Uy W U U3 uz up
T ) wy o4y u U
Foolnts somizvoaps B s and . iég seem to be isomorvhic: this

semigrouy a0 sars in our 1ist as No. L.h3. rocle's tables and an iso-

morohism bebraen them are

i lp 3 g
R S B U] € U1 o owow
up U M W g €—>= 1), M U Uy
uj up Uy Uy Wy —> Uy wow Gn

uy G 'll:; ‘dh '?.?' L e o u-)‘ \':i “’L \r 'x,z}i

Send

in Tahls 1a are Yighked the four semigroups of order two, of which

ont Nue 2.2 iz non-commutative, Table TTa contains the siy noneo

-8

tative semicrcups of orier three (Nos. 3.7, 3.9, 3.12, 3.13, 3.1h4, 3.15%°



ha
and the twelve comnutative semigroups of order three, the latter being
identical (to within isomorphism) with Poole's ova of order three. In
Table IIIa we list the 55 commutative semigréups of order four (Nos. L.l-
4.55) and the 66 non-commutative semigroups of order four (Nos. L4.56 -
. he121).

In Table IVa, the colwmns are headed by the reference numbers of
the semigroups of order two, and the rows are labeled with the reference
numbers of the semigroups of order three. If No. 3.2 (2 = 1, ..., 18)
contains k subsemigroups isomorphic to No. 2.y (y = i, eeay L), the
letter k 1is placed at the intersection of the row 3.2 and themcolumn
2.y. Table Va exhibits similarly the subsemigroups of orders two and
three of the semigroups of order four. Subsemigroups of order one are
simply the idempotent elements of a semigroup, and are not listed
separately since they are visible immediately upon inspection of the
multiplication table of the semigroup.

It would be futile to expect tables of this sort to be entirely
free frém errors. The authors have checked their work repeatedly, and
have rectified several mistakes, but others have doubtless escaped their
notice. They will appreciate receiving corrgctions,frdm ugers of the

tables e
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TABLE Ia

SEMIGROUPS OF ORDER TWO

2.}
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TABLE IIa

SEMIGROUES OF ORDER THREE
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PROER SUBSEMIGROUS CF SEMIGROUSS OF ORDER THREE

TABLE IVa

2.1 | 2.2 | 2.3 | 2.4
3.1 1
3.2 1
3.3
3.t 1 1
3.5 1 1
3.6 1 1
3.7 1 1
3.8 1 1
3.9 1 1
3.10 1 1
3.1 1 1
3,12 1 1
3,13 2 1
3.1 3
3.15 2 1
3.16 3
3.17 2
3.183 2
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(Continued)

(%S
&
-
N
Wik
&
wny
(o)}
-~
oo
O
=
O
b
o)
N
L]
=
ny
[

1718

14
-
it

|_.|
noj
[ T PR 2 JOF P R

foy
QY
A AR Tl b Lol & 0N N
;_l
[

A
P b T (W

-t
aaf HI

AT
Y
o B Ean o B o (WO 0 (UE ] o

&:—l
[A% 1% Ja% § 2 (= L
B
o L Lo L

i
N
4

H
S
o] 4o

PO
b

(2%
by el b § Aol nof o 14

o]t

= IS T I I A TS T (R0 WEIP (5 (S0 /X PN TS (¢ [ W FOF JS° [QV [ PP P
[AN

o ] et A NN e

fos
o
AN b=t ] s}
Lo o Lan L 1a* 3V




PROrER SUBSEMIGROUPS OF SEMIGROUPS OF ORDER FOUR
(Continued)
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