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Set Theoretic Rajan Transform and its Properties

G. Prashanthi®,

G. Sathya’, Manish Prateek® & E. G. Rajan®

Abstract- In this paper, we describe the formulation of a novel
transform called Set Theoretic Rajan Transform (STRT) which
is an extension of Rajan Transform (RT). RT is a coding
morphism by which a number sequence (integer, rational, real,
or complex) of length equal to any power of two is transformed
into a highly correlated number sequence of same length.
STRT was introduced by G. Sathya. In STRT, RT is applied to a
sequence of sets instead of sequences of numbers. Here the
union (U) is analogous to addition (4+) operation and
symmetric difference (~) is analogous to subtraction (-). This
transform satisfies some interesting set theoretic properties
like Cyclic Shift Invariance, Dyadic Shift invariance, Graphical
Inverse Invariance. This paper explains in detail about STRT
and all of its set theoretic properties.

l. [NTRODUCTION

n STRT, given a sequence of sets X(n) of length N,

which is a power of two, first it is divided into the first

half and the second half each consisting of (N/2)
points so that the following holds good :

G())=X()UX(i+(N/2)); 0<j<(N/2); 0<i<(N/2)
H(j)=X(i) ~X(i-(N/2)); 0<j<(N/2); 0<i<(N/2)
Now each (N/2) —point segment is further

divided into two half's each consisting of (N/4) points
so that the following holds good:

G1(K)=G()UG(+(N/4)); O<k<(N/4); O<j<(N/4)
G2(k)=G()~G(j-(N/4)); 0<k<(N/4); 0<j<(N/4)
H1(K)=H()UH(j+(N/4)); 0<k<(N/4); 0<j<(N/4)
H2(K)=H(j)~H(-(N/4)); 0<k<(N/4); O<j<(N/4)

This process is continued till no more division is
possible. The total number of stages thus turns out to be
log2N. Then the signal flow graph for STRT of length
eight would be of the form shown in the Fig. 1.
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Fig. 1: Signal Flow graph of STRT

Unlike RT, duality doesn’t hold good in STRT. If
X(n) is a set sequence of length N=2k, k>0 then its Set
Theoretic Rajan Transform is denoted by Y(k). Consider
a set sequence X(1)={1,2}, X(2)={3,4,6}, X(3)={4,5},
X(4)={1,5}, X(6)={1,4,5}, X(6)={3,4,5}, X(7)={2,6},
X(8)={1,4,6}. Then STRT is computed as follows.

Stage #3
Inputset | o1-0e #1 | Stage #2 STRT
sequence 9 9
spectrum
{1,2} {1,245} | {12,345,6} | {1,2,3,4,5,6}
{3,4,6} {3,4,5,6} {1,3,4,5,6} {2,3}
{4,5} {2,4,5,6} {1,6} {1,3,6}
{1,5} {1,4,5,6} {1,3} {3,6}
{1,4,5} {2,4,5} {2,4,5,6} {2,4,5,6}
{3,4,5} {5,6} {4,5,6} {2}
{2,6} {2,4,5,6} {6} {4,6}
{1,4,6} {4,5,6} {4} {4,6}

[I.  ALGEBRAIC PROPERTIES OF STRT

STRT satisfies few interesting properties like
Cyclic Shift Invariance, Graphical Inverse Invariance,

Dyadic Shift

invariance. All

discussed below.

a) Cyclic Shift Invariance
Let us consider the same set of sequences

X(m={1.2},

these properties are

{3,4,6},{4,5}{1,5},{1,45},{3,4,5},{2,6},

{1,4,6}. Using this set of sequences, one can generate

seven more

cyclic

shifted

versions

such as

Xc1={1,4,6}, {1,2},{3,4,6},{4,56}{1,5},{1,4,5}, {3,4,5},

{2,6};
{1,4,5},

Xc2={2,6},{1,4,6},
{3,4,5};

Xc3=

{3,4,5},

{1,2},{3,4,6},{4,5}{1,5},
{2,6},{1,4,6},{1,2},
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{3,4,6},{4,5}{1,6},{1,4,5}; Xc4={1,4,5},{3,4,5},{2,6},
{1,4,6},{1,2},{3,4,6},{4,5}{1,56}; Xc5={1,5}{1,4,5},
{3,4,5},{2,6},{1,4,6},{1,2},{3,4,6},{4,5}; Xc6={4,5},
{1,5},{1,4,5},{3,4,5},{2,6},{1,4,6},{1,2},{3,4,6};, Xc7=
{3,4,6},{4,5},{1,5},{1,4,5},{3,4,5},{2,6}, {1,4,6},{1,2}.
It is obvious that the cyclic shifted version of Xc7(n) is
X(n) itself. One can easily verify that all these eight
sequences have the same Y(Kk), that is {1,2,3,4,5,6},
{2,3},{1,3,6},{3,6},{2,4,5,6},{2},{4,6},{4.,6}.

b) Graphical Inverse Invariance Property

Consider a sample sequence X(n) = {1,2},
{3,4,6},{4,5}{1,5},{1,4,5},{3,4,5},{2,6},{1,4,6} and its
has Graphical Inverse X-1(n)={1,4,6},{2,6},{3,4,5},
{1,4,5},{1,5},{4,5},{3,4,6},{1,2}. Using this sequence
one can generate seven more cyclic shifted versions
such as Xc1-1(n)={1,2},{1,4,6},{2,6},{3,4,5},{1,4,5},
{1,5},{4,5},{3,4,6}; Xc2-1(n)=4{3,4,6},{1,2},{1,4,6},
{2,6},{8,4,5},{1,4,5},{1,5},{4,5}; Xc3-1(n)={4,5},
{8,4,6},{1,2},{1,4,6},{2,6},{3,4,5},{1,4,5},{1,5}; Xc4-
1n)= {1,5},{4,5}.{3.4,6}{1,2},{1,4,6},{2,6},{3,4,5},
{1,4,5}; Xcb-1(n)={1,4,5},{1,5},{4,5}, {3,4,6},{1,2},
{1,4,6},{2,6},{3,4,5}; Xc6-1(n)={3,4,5},{1,4,5},{1,5},
{4,5},{8,4,6},{1,2},{1,4,6},{2,6}; Xc7-1(n)={2,6}
{8,4,5},{1,4,5},{1,5},{4,5}, {3,4,6},{1,2},{1,46}It is
obvious that the cyclic shifted version of Xc8-1(n) is X-
1(n) itself. One can easily verify that all these eight
sequences have the same Y(k), that is, {1,2,3,4,5,6},
{2,3},{1,3,6},{3,6},{2,4,5,6},{2},{4,6}, {4,6}.

c) Dyadic Shift Invariance property

The term ‘dyad’ refers to a group of two, and
the term ‘dyadic shift’ to the operation of transposition of
two blocks of elements in a sequence. For instance, let
us take X(n)={1,2},{3,4,6},{4,5}{1,5},{1,4,5}, {3,4,5},
{2,6},{1,4,6} and transpose its first half with the second
half. The resulting sequence Td(2)[Xn)]={1,4,5},
{3,4,5},{2,6}. {1,4,6}{1,2},{3,4,6},{4,5},{1,5} is the
2-block dyadic shifted version of X (n). The symbol Td(2)
denotes the 2- block dyadic shift operator. In the same
manner, we obtain Td(4)[Td(2)[X(n)]]={2,6},{1,4,6}
{1,4,5},{3,4,5},{4,5},{1,5},{1,2},{3,4,6} and Td(8)[Td
A)[Td@)[X(n)]]]=1{1,4.6}.{2,6} {345}, {1,4,5}{15},
{4,5},{8,4,6},{1,2}. One can easily verify that all these
dyadic shifted sequences have the same Y(k), that is,
{1,2,3,4,5,6},{2,3},{1,3,6},{3,6}, {2,4,5,6}{2},{4,6},
{4,6}. There is yet another way of dyadic shifting input
sequence X(n) to Td(2)[Td(4)[Td(8)[X(n)]]]. Let us take
X(n) =,{1,2}, {3,4,6},{4,5}{1,5},{1,4,5},{3,4,5},{2,6},
{1,4,6} and obtain following dyadic shifts: Td(8)[X(n)]=
{3,4,6},{1,2},{1,5},{4,5}.,{3,4,5} {1,4,5}, {1,4,6},{2,6}
Td(A)[TdB)[X(M]]1={1,5}.{4.5} {346},  {1.2}{146}
{2,6},{3,4,5},{1,4,5} and Td@)[Td(4) [Td@B)[X(n)]]]=
{1,4,6},{2,6},{3,4,5},{1,4,5},{1,5}, {4,5},{3,4,6},
{1,2}. Note thatTd(2)[Td(4)[Td(8) [X(n)]]]= Td(8)[Td(4)
[Td(2)[X(n)]]]. One can easily verify from the above that
other than Td(4)[Td(2)[X(n)]] and Td(8)[X(n)], all other
dyadically permuted sequences fall under the category

© 2020 Global Journals

of the cyclic permutation class of X(n) and X-1(n). This
amounts to saying that the cyclic permutation class of
X(n) has eight non-repeating independent sequences,
that of X-1(n) has eight non-repeating independent
sequences and the dyadic permutation classes of X(n)
has two non-repeating independent sequences. To
conclude, all these 18 sequences could be seen to have
the same Y(k).Set Theoretic Rajan Transform has many
emerging applications. It can be used as a powerful tool
in encrypting digital (color) images. It has many other
applications in domains like Signal Processing and
Higher Order Mathematics.

[11. APPLICATION OF STRT IN THE STUDY OF
EXTENDED TOPOLOGICAL FILTERS
DEFINED OVER A FINITE SET

Consider a finite set X={a,b,c}. Then its power
set is {{®},{a}{b}.{c},{ab} {ac} {b,c} {ab,c}}.
One can construct a filter set F whose elements satisfy
the following property: ‘Any element of F ensures the
presence of all its super sets present in the power set of
X. For example consider a set X = {a,b,c}. The power
set is {¢, {a}, {b}, {c}, {a,b}, {ac}, {b,c}, {ab,c}}.
The set F = {{a}, {ab}, {ac}, {ab,c}} is a valid
topological filter set since every element in F ensures the
presence of all its super sets. One can construct 18
such topological filters from the ground set X as shown
in table 1.

Table 1. List of topological filters from X = {a,b,c}

Filters Filter Contents g:lrlgll
F1 {{a},{b},{c},{a,b}i{a,c},{b,c},{a,b,c} 7
F2 {{a},{b}.{a,b},{a,c} {b,c},{a,b,c}} 6
F3 {{a} {c} {a,b} {a,c} {b,c},{ab,c}} 6
F4 {{b}{c}.{a,b},{ac} {b,c},{ab,c}} 6
F5 {{a}{a,b}{ac},{bc} {ab.c}) 5
Fé {{b}{ab},{ac},{b,c},{a,b,c}) 5
F7 {{c} {a,b}{ac} {bc} {ab,c}) 5
F8 {{a},{a,b}{ac},{ab,c}} 4
F9 {{b}{ab},{b,c} {abc}} 4
F10 {{c}.{ac} {bc} {ab,c}} 4
F11 {{a,b}{a,c},{b,c} {ab,c}} 4
F12 {{a,b},{a,c} {abc}} 3
F13 {{a,b} {b,c} {ab,c}} 3
F14 {{a,c},{b,c} {ab,c}} 3
F15 {{a,b} {a,b,c}} 2
F16 {{a,c} {a,bc}} 2
F17 {{b,c} {ab,c}} 2
F18 {{a,b,c}} 1




Lattice of topological filters

The lattice <®, <> is constructed as given in

Fig. 2 whose elements are 18 topological filters defined

{{a}.{b}.{a.b}.
fa.c).{bc}.{abc}}

F5

{{a}.{a.b}
{a.c}.{b.c}.{ab.c})

F8

{{a}.{a.b}.
{a.c}.{a.bc}}

Fl12

{{a.b}.{a.c}.{ab.c}}

F15
{{ab}.{abc}}

Fl1

(Supremum)

{{a}.{b}.{c}.{a.b}.{ac}.{b.c}.{ab.c}}

F
{ib}.{a.b}.

{{a.b}.{a.c}.
{bc}.{abc}}

F13

F1

FL

{a.c}.{b.c}.{a.b.c})

W' F10

{{c}.{ac}.
{b.c}.{abc}}

{{a.b}.{b.c}.{ab.c}}

{{ack{abc}}

e

{{a}.{ci.{a.b].
{a.c}.{b.c}.{ab.c}}

y F7
{ic}.{ab}

{{b}.{a.b}.
{b.ck {abe}}y

(Infimum)

{{abel}

{ ¥ (Null set)
Fig. 2: Lattice diagram showing the linear filter chains over a set X = {a, b, c}

To apply STRT to a filter chain, the length of the

chain should be a power of 2. The length of the chain in
this case is 7. So the null set { } is considered as the
eighth filter as it is a subset of any set. By applying STRT

Filter chain # 1 and its STRT spectrum

Table 2: STRT spectra of all 48 linear filter chains

v F14
{{a.ch.{b.cl.{ab.c}}

¥ F17
{{b.c}.{ab.c}}

over the ground set X = {a,b,c}. Note that the symbol <
denotes the partial order relation of ‘subset of’.

{{b}.{c}.{a.b].
{a.c}.{b.c}.{a.b.c}}

{a.c}.{b.c}.{ab.c})

to these 48 filter chains, we get their corresponding
spectra. Table 2 gives the STRT spectra of all 48 linear
filter chains.

gy | Ly BHentabb )| HarDLIeR At} | o) o) o) tab) fac), | {1a) (b} (c}.{ab} (ac),
{b.ch{ab.c}} (b.ch.{ab.ct} {b,c}{a,b,c}} {b,c}{ab,c}}
—, | alibhiabl{ac) | {{a}{b}{ab}{ac} | {{a}{b}{ab}fach, o
{b,c},{a,b,c}} {b,c}{ab,c}} {b,c}{a,b,c}}
F5 giggb},{a,c},{b,c}, gj’a\g’,c{f}ib},{a,c},{b,c}, (b} )} b} {Ch{bc)}
F8 i{a},{a,b},{a,c},{a,b,c i{a},{a,b},{a,c},{a,b,c {{b} {b.c}} ({cr{bc}}
Fi2 | {({ab}{ac}label) | (Gahib)icibeyy | EkiPHIchabhiackly) tia) (R {ab) fach
Fi5 | {{ab){abo}} {a){ohackibely | L OIERMES ] oy abeh
F18 | {{abc}) {{a} {ab} {ac}.{bc}} | {{b}{c}{ab}.{ac}} {ioptontab)(ach
! [ abachiabe | ) bl el fabel) | {{e} ackibel fabeh
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Filter chain # 2 and its STRT spectrum

rr | (ahBhi){abhia | ({ahibhic}{abhiackip | (& OHEIEADME 1) b1, 0) fab) tachin
ch{b.ch{abc}} c}{ab.ch) b o tabon o} {ab.o})
{{a} {b}.{ab}.{acH{
{{a}.{b}{ab}{ac}, | {{a}{b}{ab}iact{bck,
2| {ochfabey fab.o}} o {{oh
{{ar.{ab}{achibo}, | ({ar{ab}.{act bk,
F5 | tabiol) abar) {{b} {c}} {{b} {c}{b,c}}
Fo | {12801 80HADE | o) faphfachfabelt | {ibhibo}) ({oh{bch)
F12 | {ab}{act{abcl} | {{a}{b}{chib.ch} Hen Oy (onfanna | e} ) () ab (ac
{{a}{b}.{ab}{acH{
F16 | {{ach{abc}} {{a}.{b}{ab} {bc}} bol, ({chiabc}}
{ab.c}}
F18 | {{abc}} {{a} {ab}.{ac}{b.c}} {{b}{c}{ab} {ac}} ié%ﬁ{igig}'{avc},
(®} {{a}fabhiack{abeyy | GIMEHOCMAD o) fap) bol b
Filter chain # 3 and its STRT spectrum
=1 | {1a} b}, {c}.{ab} {ac), | {{a),{b} c} (b} (acl, | {{a} b},(c}.(ab.{ac), | {{a},{b}.(c} (ab}.(ac),
{b.c}.{abc}} {b.c} {ab,c}} {b,c}.{ab,c}} {b,ct.{ab,c}t
ro | (@b iablfack | ({ak{b}{ablfac | {{ah{b}{abL{ac)bek | o
{b,c}.{a,bc}} {b,c} {abc}} {ab,c}}
{{a}.{ab}{achiboc}, | {{at{ab}{act b},
F5 | tabiol) ab {{b} {c}} {{a}{b}{c}}
F11 %;?Bk,)c}}éaﬁ}'{bp}' i{a,b},{a,c},{b,c},{a,b,o} ({a}.{b}} PR
F12 | ({abh{act{abcl} | {{a}{bhichibcl} ey fonfon (bl fach, | (a0 (0} (ab) (ach
F15 | {{ab}{abc}} Hayibhiachibeyy | (i HASHEPHEG ) (i) fapey
F18 | {{ab.c}} {{a} {ab} {act{bc}} | {{b}.{ch{ab}.iac} (e Dy tehian fack
0} {{ab).{ach 100} 8D | (1ay (o) fap).fabel) | ({ahic) {ac.abeh)
Filter chain # 4 and its STRT spectrum
oy | b ohieptabhta | Hah O} 0L E | o) o) o) ab)dach, | ({a).ib).1c) {ab).{ac)
(b {abcl} (b} {abc}} {b.ch.{ab.ch} {b.c}{abc}t}
e | ({ah(){abkiach, | {{a){bh{ab}lach | {{a}{b}{abk{ackibel | ;o
{b,c} {abc}} {b,c} {abc}} {ab,c}}
{{a} {ab}{ach b.c} | {{a}.{ab} {a.ch{bc)
s |, , {{b} {c}} {{a}{b}{c}}
{a,b,c}} {a,b,c}}
A abeny T Tabeyy | tanton (fa (o)
F2 | {{ab){actiabel} | {{ahibhick ooy | LIH{PhIcH{anh{ach o H{a ) {0} fabhtach
Fi6 | {{ac}{abc}} Ha) (o1 iabh oo}y | ntota ok dac {{c}{ab.c}}
F18 {{a,b,c}} i{a},{a,b},{a,c},{b,c} {{b},{c},{a,b},{a,o}} %;’ab}]yc{?}}y{c}r{avb}v{avc}y
() {fablfach(00) | f(ay (b} fachiabel} | {{a).(chiab}iabo))
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Filter chain # 5 and its STRT spectrum

=1 | {{a} b}, {cT.{ab} fach. | {{a), (b} (o} (ab}.(acl. | {{a) b {c].{ab} {ach. | ({al,(b}.(c} (ab}.(ac),
{b,c} {a,b,c}} {b,c}.{a,b,c}} {b,c}.{a,b,c}} {b,c} {a,bc}}
> | {{a}.{b}{ab} fack | ({a},(b} (ab}.(ac), {{a) bL{ablack | 1o
{b,c} {a,bc}} {b,c},{a,b,c}} {b,c}{a,b,c}}
{{a}{ab} {act (oo, | {{a}.{ab}{achibol,
F5 | T2l abar) {{o}.{c}} {{a}.{b} {c}}
Fi | aerdbel ) e ek bl a1 Harien
{{a}.{b} {c} {abr, {{a}. (b} {c} {abl.{ach,
F13 | {{ab}{bch{abc}} | {{a}{b}{c}{ac}h} RN e o0
{{a}.{b} {ab}.{a.c,
F15 | {{ab}.{ab.c}} {{a}.{b} {ac} {b.c}) e ric){ab.cl}
F18 | {{ab.c}} {{ay.{ab}{ach{be}r | {{b}.{c}{ab}{bc}} gj"‘g;c{f}}'{C}'{a'b}'{b@}'
o {{abh.{ach.{bcr{abolt | {{allohiabl{aboil | {{ahichibol{abo)
Filter chain # 6 and its STRT spectrum
o | Hah R U 1) o) (o) fabhfacy, | (EHIPHICHERIAC 1) 1) () {abhack
acl, fbc).abol) b tbo) fabol)
{b.chiab.clt fb.o}.{ab.c}}
| ({a}.(b} {ab} {ac). | {{a} b, {ab} {ac), {{a).bh{ab} fack | oy
{b,c}.{a,b,c}} {b,c},{a,b,c}} {b,c}.{a,b,c}}
{{a}.{ab} {ac} {b.c
5|0, Hep o ack b oy {{a}.{b}.{c}}
{ab.c}) b,
F11 ,{b{yacf}},{a,c},{b,c},{a Sa,b},{a,c},{b,o},{a,b,c ({a}.{b}} ({a} {c})
{{a}.{b} {c} {ab}.{ac
F13 | {{ab}.{b,ct{abc}} | {{a}{b}{c}.{ac}} L igag};{{bggggayb}’{a’c}’
{b.c}} ch{ab,
{{a}.{b} {ab}.{a.ch.{b
F17 | {{bcr{abc}} {{ap{b} {ab}{acht | .c} ({c}{abc})
{a,b,c}}
F18 | {{abc}} {{a}.{ab}{act{bc}} | {{b}{ch{ab}{bc}} }fggf}}'{C}'{a'b}'{b@}'
(0} ({aD3{2ch{Ch 200 | (10} (b} bio}{abio}} | {{a){c}.(ab} {abo)
Filter chain # 7 and its STRT spectrum
= | tah(b) (o) {ab {{a) {b}.{c} {abhacy, | [ IOMEHEPHEC ) 1) b} (0 (abhac),
}{ach {bch{abcit | {bch{abo}) oot tabol) {b.0}{ab.o}}
eo | Ua)ibh{abliach | {{ahib}iabhiach | {{ah{d}{abhiach | .\
{b,c} {abc}} {b,c} {abc}} {b,c} {ab,c}}
B | ey ey B oren {{a}{b} {c}}
F11 %a,b},{a,c},{b,c},{a,b,c %a,b},{a,c},{b,c},{a,b,c ({a}.{b}} (ra} L]}
{{a}.{b} {c} {ab}.{ac | {{a}{b}{c}{ab}.{ac}
F14 | {{ach{bct{abcyt | {{a}{b}{c}t{ab}} e ot
{{a}. (b} {ab}.{a.ch. b,
F16 | {{a.cr.{abc}} {{a}.{b} {ab}.{bc}} | oF. ({c}{abc})
{ab,c}t
F18 | {{abcl} {{a}y{ab} {act{bcrt | {{b}{chiach{bcl} }fgﬁf}}’{‘;}’{a”}'{b’C}’
0} {{abh{ach{beh D | (fa) (b) fac) (abol} | {{a}(c} (b} {abol)
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Filter chain # 8 and its STRT spectrum

F1 | Ua){ohick{ab) fac), | {{a}{b}.(c} fab}iack | {{ak{b}(c}lab}facy, | LA{PIichiabhia
fo.c} {ab.c)} {b.c}{ab.c}} to.c} {ab.c}) b o]
—, | ({@r.(b}.{ab}.(ac}, | {{a},{b} {ab} {ach. | {{a} {b}.{ab}.(ac}, o
{b,c} {abc}} {b,c} {abc}} {b,c} {abc}}
{{a).{ab}.{ac}, {{a}.{ab}.{ac).(be),
F5 1 e {ap.ch) {ab.c}} {{b}{c}} {{a}.{b}.{c}}
1F1 Sa,b},{a,c},{b,c},{a,b,c ga,b},{a,c},{b,c},{a,b,c {{a} {b}} ({a}.{c}}
{{a).(0} {c}.{ab).(a
' | tachiberfabel) | ({ahibhich{ab) fa) (b} {e} faphiackibe | ),
{bc}{abc}}
| by tabohy {ahfortapyfacyy | i@ e i) fap ey
F1 {{a}.{b}{c}{ac}{b
i | tabeh) {{a){ab}{ach{bel} | {{b}{c){ac)ibe)) <}
{ab.c})
() ;;a,b},{a,c},{byc},{ayb,c ({a}.{b} {b.c} {abc)} %a},{c},{a,c},{a,b,o
Filter chain # 9 and its STRT spectrum
£ | {{abib}ct{ab}{ach, | {{a}{b}{c}{ab}fac} | {{a}{b}{c}{ab}iacl, ,{C{;},{b},{c},{ayb},{a
{bc}{abc}} {bc}.{abc}} {bc}.{ab,c}} b} fab.cl)
—, | {{a).{b} (ab} {ac). {{ay,(b} {ab) {ac}, {{ay.{b} {ab} {ac}, o
{bc}{abc}} {bc}{abc}} {bc}{ab,c}}
o | (0 (ePH (a5 B | 01 aBL a5 BB [ 1oy oy P
F11 i{a,b},{a,c},{b,c},{a,b,c} i{a,b},{a,c},{b,c},{a,b,c} ({a} {b}} ({b} {c})
{{a).{b} {c} {ab}.(a
F12 | {{ab}.{ac}{abc}) {{a}.{b} {c}.{bc}) (e by e faphiachid | o)
' {b,c}.{a,b,c}}
F15 | {{ab}{abc}} {{a}.{b}{ach b.ch) He e achbel | (o) faboy}
{{ay.{b} {c} {ab},
F18 | {{ab.c}} ({b}.{ab} fachibe}} | {{a}ic){ab}{ach) o
0 (@B BT @R | (o) (o) @bk faner) | (PCH RS
Filter chain # 10 and its STRT spectrum
=y | {a) (o} e} fab}fac}, | {{a}{b}ichiab}lac} | {{a}ib}ic}{ab)fac} | {{a}(b}ic}{ab}fac
{bc}.{abc}} {b.c}{abc}} {b,c},{ab,c}} }.{b,c}.{ab,c}}
o, | Hahh{abhachibet | o) i) fabhfach, | {{a}{b}.{ab}.fack
fab.c)} {bc}.{ab.cl} {b.c}.{ab.c}} tHen
o | (DLERLE BB | ELERETEI. | () o) P
F11 i{a,b},{a,c},{b,c},{a,b,c} ({;ﬁb},{a,c},{b,c},{a,b, {{a} {b}} ({b} {c})
{{a).{b} {c} {ab}.(ac
Fi2 | {{abh{ackiabell | (fahidhiohibeyy | [{PHIcHanktackbe )y
{b,c} {abc}}
F16 | {{ac) {abo}} Hay(ohiabhibeyy | Lo @RS e fabcyy
F18 | {{abc}) {{b}.{ab} {ach{be}l} | {{a}.(c}{ab}.lac}) o) fonfab (e
() Haphiachibel 120 yiap, o) fac) taboh) {{b}.{o}.{ab}{abo}}
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Filter chain #11 and its STRT spectrum

{{a} {b}.{c} fab} facp, | HahPHichabIac | (o) 1) (o) fapy acy, | L{EHPHCh{ab){a
F1 }Y C},
e taben Ibo} fabol) il [bo}{abe})
r2 | Uah){abhiac), | {{a){bh{ablfack | ({ah{B){abl{acibek | oy
{b,c} {a,b,c}} {b,c} {a,bc}} {a,b,c}}
Fo | ionfanhiachbata | 1O 0MaC Ol 1) oy {{ah{b} ich)
{{a.b},{ach.{b.Cr{abe | {{ab},{ach{bo},
My {abo)} {{a} {6}) {{B}{c}}
{{a}.{b}.{c} (b} {a,
F13 | {abhiboliabel) | {ahiohichacy | LH{PHIeHabhEa B o
{b,c} {a,b,c}}
FiI5 | {{ab}{aboh) Hay ohiack ey | (L PHES O i) fap ey
{{a}.{b}.{c} a0} (b,
F18 | {{abc}} ({b} fab}{achibe} | {{a}{ch{ab} b} oh,
{ab,c}}
) R RTBTED | (o oy avpiaven | (PCHPEDS
Filter chain # 12 and its STRT spectrum
{{a} (b} {ch{ab} facy, | {(BHEHEIEPIAC | 1oy 1) (o) fabhfacy, | (A PHCHab){a
F1 1 fo.criab.cl} b {bc}{abc}} o
R {bc}{abc}} R {b,c},{a,b,c}}
| (a1 b}, (@b} {ac), {{a}.(b}.{ab}.{ac), | ((ah(B} {abL{achibc), | 1oy
{b,c},{ab,c}} {b,c},{ab,c}} {ab,c}}
o | om0 e | danten {{a}{b ()}
F11 i{a,b},{a,c},{b,c},{a,b,c} éﬁ,b},{a,c},{b,c},{a,b, ({a}.{b}} (b} {c})
{{a}.{b} {c} (b} {a,
FI3 | {{ab}ibok{abel} | (fahibhichiacyy | jiar{ohichiabidachibe] o
{b,c}.{a,b,c}}
F17 | {{bc}.{ab.c}) {a)fohtabhfacyy | (L ADHAOMACHDS ) by
{{a}.{0} {c}.{ab} (b,
F18 | {{abc}} {{b}.{ab} {ach{bc}} | {{a}{c}{ab}ibo}} o},
{ab,c})
{(D} i}{ézrb}v{arc}v{bvc}v{avbr {{a},{b},{b,c},{a,b,c}} ;{b},{C},{a,b},{a,b,c}

Filter chain # 13 and its STRT spectrum

r | {@h) (e} dab)facy, | HEMIPHIGHabIac ] HaHOMAROIMAC | ey (o), o) fab) fac),
{b,c}.{ab,c}} (b} {ab.cl) (b} {ab.cl) {b,c}.{ab,c}}
r> | {aror{abliach | {{ah{b}{abh{ach | {{ah{b}{ab}{ac, o
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
o | (AR, (0 B | )60 (a0 (Be) e g0l e 1o1101]
Fi1 | {{ab} {ac}bo}{abeyy | HAPHaCHIDENIAD {{ah b)) {{b}.{c}}
{{ah{b}.{c} {ab}{ac | {{a}{b}.{c}{ab}{ack
F14 | {{achibohfabel) | {{ah{b}{c}{ab}} S by
Fi6 {{ach{abo}) {{a}.{o}ab) ooy | HEHOIAADHIB O {{e} fabe}}
F18 {{aboh) {6} {ab}(achibe}} | {{ahich{ackibeyy | AHPIIAACHID
®} Habh 2tk b a0 | (ap o) fac)tabey) | {ibhichibel fabeh
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Filter chain # 14 and its STRT spectrum

e | (fan(ohio} fabhdach, | {{a}{bhic}fabhiacy, | 13H{PHCH{ab}tack] HHa)bhictab)fac)
(e} Aabol) (ol abe} {boh{abol} {boh{abol}
5 | ({a).b},{ab}.{ac), {{a}.{b}.{a0} {ac}, {{a) (b} {abhiach | o
{b,c} {a,b,c}} {b,c} {a,b,c}} {b,c} {a,bc}}
Gl O R B 1 VI G G ({8} (b} b
F11 i{a,b},{a,c},{b,c},{a,b,c} i{a,b},{a,c},{b,c},{a,b,c} ({a} {b}} ({b}{cH
{{a}.(b}.{c} {ab} {ac)
F14 | {{ac}{bc}.{abc}} {{a}.{b}.{c} {ab}} Loy [ohichiabl fach ).
T {b,c},{ab,c}}
{{a}.{b}.{ab} {a.ch. (b,
F17 | {{bch{ab.c)) {{a}.{b}.{ab}{ac}} | ch {c}h{abc}}
{ab.c})
{{a}.{b}.{c} {a.c}.(b.c}
F18 | {{abc}} {{b} {ab}.{ack{bc} | {{akich{achibe} |,
{ab.c}}
{0} i{a,b},{a,c},{b,c},{a,b,C} {{a}.{b}.{bc}.{abc}} | {{b}.{c}.{ac} {ab,c}}
Filter chain # 15 and its STRT spectrum
e | Hantoriordaphacy, | {EHOHHROMAC () 1oy 10} fah ey, | HEHPHCH {0}
Behiabal bel.{abc)) (behiabal} {bolfabe}
| {a}.{b}.{ab}.(ac}, {{a) {bh{ab} {ack | {{a} BL{ab}{ackbcl | (o))
{b,c},{ab,c}} {b,c},{ab,c}} {a,b,c}}
ro | (o ipontachibel | T ach el | a) qopy {{a}.{c} {ac}}
F9 | {{b}{ab}{b.c}{abc}} Sb}’{a'b}'{b"‘}'{a'b'c {{a}.{ac}} {{c} {ach
{{a}.{b}.{c} {a.b}.{a
F13 | {abhibelfabel) | {{a)ibhichfacy | HAHPHicHabMacke o)
{b,c},{ab,c}}
F15 | {{a.b}.{ab.c}} {a)fordack ey | HalOMabIachibaa Ty rap.opy
{{a}.{c} {ab}t act{
F18 | {{abc}} {0310 a0 | () (o} fab}. (o) b.c},
{ab.c})
(@} %b},{a,b},{b,c},{a,b,c ({a} {ab} {ac}{a.bc}} SC},{a,C},{b,c},{a,b,c
Filter chain # 16 and its STRT spectrum
F‘] {{a},{b},{C},{a,b},{a,C}, i{a}x{b}x{c}x{arb}x{axc {{a},{b},{c},{a,b},{a,c}, {{a}x{b}x{c}x{arb}x{axc}
{bc}.{abc}} oo abor {b.c}{abc}} o iabe))
r2 | Qarr{ablfack | {({a}{ohiablfack | {{a){b}{abh{ackibeck | 1oy
{b,c} {ab,c}} {b,c} {ab,.c}} {a,b,c}}
{{b} {ab}.{aCt{b.CF.{a | {{b}.{ab}.{ach.{b.c},
6 lben {abc}} {{a}{c}} {{a}.{c}.{ac}}
Fo | {{b}.{ab} behfabeyy | 1P {EPHBAEDC 1) oy {chiach
Fi {{a}.{b}.{c} {ab}t {a.ct {b, | {{a}{b}.{c}{ab}{ac)
5 | Habhiockiabely | Haribhichlach |G (e ool ¢
" | tbohaben) Ha){ohdabhfacyy | (LM aPhachbe g ap oy
| tabe {{o} {ab} {ach.ib.c}} | {{a}{c}.{ab}.ib.ch) Hal o iabiach®
(@} %b},{a,b},{b,o},{a,b,c {{a} {a.c} {b.c} {ab.cl} i{c},{a,b},{a,o},{a,b,c}

© 2020 Global Journals




Filter chain # 17 and its STRT spectrum

—1 | {{a) (o). {c).{ab}.{ac}, | {{a} b}.(c).{ab) {ach, | ({al.(b} {c} (@b} {ach, | ({ar.(b} {c} (@b} {ac.
{bc}{abc}t} {bc}{abc}} {bc}{abc}} {bc}{abc}t}
5| ta){ch{ab){acy, | {{ah{ch.{abltack, | ({a}.{c}(ab} ac. o
{b,c},{abcc}} {b,c},{abcc}} {b,c},{abc}}
({a}{ab}.{ach.{bc}. | {{a}{ab}{act{b.o},
F5 | fapon) ool ({b}.{c}} {{b}.{c} {b.c}}
F&_| {{a}{ab}{act{abo}} | {{a}.{abt{ack{abol) | ({cr{b.ol} ({bL.{bC})
F12 | {{ablfach{abc} | {{ahib}ic} (b)) e D A
{{a},{c}.{ab} {ac} {b.c}
F1s | ({ab}{abcl) ({a}{chiachibol} |, ({b} {abc})
{ab.c})
{{b}.{c} {ab} (oo {ac)
F18 | ({abc}) ({a}{ab}.{ackibel} | {{b}{c}{abkiach |,
{ab.c})
(@} ({a}{ab}.{ac}{abcl} | {{chiab}{belfabel} | {{b}{ach{belfabc}
Filter chain # 18 and its STRT spectrum
oy | HEHOMSEDIEC | ) o) oL fab) dack | ({akib) o) fabfacy, | HAMPHIGHOMaC
{b.c}.{ab.c}} tb.e} tabel) {bchiabel} {b.ch{ab.cl}
= | (@ {cr{abl(act, | {{al.c).{ab {ac), {{al.{c}.{ab} {ach, .
{b,c},{abcc}} {b,c} {abc}} {b,c},{ab,cc}}
{{a).{ab}.{ac},(0ch.{ | ({ah{ab} {ach.{b.c} {ab
F5 A, o {{b}.{c}} ({b}.{c} {b.c}}
ro | HEMOMACHEADE | (i) fap) fachiabon {(0).(oc} {o} (b}
{{aJ {0} {c} {ab}.(ac
F12 | {{ab}{ac}{abc}) {a) o} tohpoyy | HEHPHCHED fack s
{bc}{ab,cc}}
F16 | {{ach{abc}} {a) (o) fabkpeyy | LHHIEDILACHDA {{b} {ab.ch}
F18 {{abc}} {{a}.{ab} {ac}h{b.c}} {{b}.{c}.{ab}.{ac}} {{bib{mg;g}cﬁc}v
{®} {{a}{ab}{ac}{abc}} | {{c}{ac}.{bc}{abc}} {{b}v{a,b}}gb,c},{a,b,c
Filter chain # 19 and its STRT spectrum
e | Hahibrioyfabhiach, | G IPHEHERIA T () o1 o) (ab) tach | (e (oo ab) dac),
{b,c} {ab,c}} ot {ab.cH {b,c} {ab.c}} {b,c}{abc}}
=5 | {12l {c} {ab} {ach, {{a) {c}.{ab}.{ac}, | ({ah{c}{abh{ack ook | (oo
{b,c}{a,b,c}} {b,c},{a,b,c}} {a,b,c}}
F5 %;?g’,c{;b},{a,c},{b,c}, };alb},,c{f]ib},{a,c},{b,c}, (b} {c}) (a). (0} (o]
F11 i{a,b},{a,c},{b,c},{a,b,c} ’{C{Sb},{a,c},{b,c},{a,b ({a}.{c}} ({a).{b}}
Fi2 | {{abh{ackiabel} | {{a}ibhickioeyy | L Phichiabtackib ) ey (ORI (k) ach
F15 | {{ab}{abc}} Hay (o dachboy | (L BPHACHS  pny faboyy
F18 {{a,b,C}} {}:{a}x{arb}x{axc}x{bxc} {{b},{c},{a,b},{a,c}} %;’ab}]éf}}r{C}v{axb}r{arC}r
(®) Habhfach(dehab | o) (0} (ab)fabel) | Hah{bhiach{abeh)
Filter chain # 20 and its STRT spectrum
ey | [P ORCHBOMAC (o) o) o) fabhiach. | {{ahibhic{abhiach, | {{a}ibhic}{ab}iac
{b.c}.{ab.c}} {bcl{abct} {bc}{abct} {bc}{abc}}
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(a0 (ab) facy, | (EHCHabY{ack{bo | {{a}. (o} {ab} {ach bo
F3 | Lt ) ) b}
{bc} {abehy {abo}} {abo}}
{{a) ab} {ac) (bo). | {{a).(ab}.(ac) ook
Fs | e e {o}{o) {{a).{bh{o})
Fi1 | abhtachbehiab | flabh{ach b abe | ) (op {{ah.{o}}
Fi2 | {{abh{ackiabe}} | {fahidhichibeyy | Hahibhlehlabhiach ) tal ey o) (abhiack
(@) {0} {ab} {a.0}. (b
F16 | {{ach.{abo}) {{a) (o} {ab)ibol) | {{b}.{abe}
{a,b,c}}
F18 | {abch) {{a}{ab}fachibol) | (b} {chfabhiacy | HARHCH{anh(ach
(®} H{abHachibe 80 | tra) (o} fac) tabel | {{a}.{o}iab} {abo})
Filter chain # 21 and its STRT spectrum
= | ({a}.o).{o) (@b} {ac}. | ({a).(0] {oF.{ab} {ach, | {{a).{b} (o} {ab} (ac}, | {{a).{b} (o} {ab} (ach,
{b,c} {abc}} {b,c} {abc}} {b,c} {abc}} {b,c} {abc}}
rs | {@){clfabrfach | ({ah{ch{abifach | {{ah{ch{abrtach, |
{b,c}.{a,b,c}} {b,c}.{a,b,c}} {b,c}.{a,b,c}}
{{a) {a} {ac) (be}. | ({a}.{ab}.{ac} (oL
Fs | M A {oh{oh) {{a).{bh{o})
Fi1 | 1803 {a0){0en{abey | {20} {achiberiabe) | ) oy {{ah{b}}
F13 | {({abhibolfabe}} | {fahiohiofacyy | L iPhichiaphiach el L) (b (ach
F15 | {{ab) {ab.oh) Hariohdachpeyy | HEIAOMASOCH | o) fap oy
F18 | {{abcl) {{a}{ab} fachiboly | {(bhichiabypeyy | (LD {a0MbL
(®} Habhachibe 80| (fa) (o} tab)(abe}} | {{a}ib}.(b} {abo})
Filter chain # 22 and its STRT spectrum
gy | Haronientabiiac | Hah LI aIAC T (1a) o) 1oL abhdac), | ({a).(0}.{c} ab} fac),
{bo} {abc}} {bo} {aba}} {be} fabel) tbeliabehy
c5 | (@.{c} {abr{ac), | {{a).{ch{abl {ack. | ({a).{c} (abL.{ac}, .
{b,c}{ab,c}} {b,c}.{a,b,c}} {b,c}.{a,b,c}}
{{a) {ab}.{ac) (b}, | ({ak.{ab}.{ach. (b,
Fs | 1 A {{oh{eh) {{a).{bh{o})
Fi1 | Labh{ackibelfab, | {abhtach 0.0 (ab | 1 (o)) {{a}.{b}}
F13 | {{ab}hibok{aboll | {{ahibhichacyy | & Phichianh{ach oo tia) L) (ab) (ach
FI7 | {{b.ok{abo}) Ha){ohfabhfacy | [N LEOMAC) {{b}.{abo})
Fi8 | {{abo}) {{a}{abh{ack.bo}} | {{b}{c}{abhibo) He b ichabl ook
®} Haphiachbel a0 1 fay (o) oot abelt | {{akib) {abhiabel}
Filter chain # 23 and its STRT spectrum
gy | (labibnien{abhiac | {2} I CHABMAS | ey o) oL fab)dac), | {{a)ib).(o} fabhiack
{bo} {abcl} {bo} {abcl} {be} fabel) tb.c}iabehy
c5 | ({@).{c}.{abr(ac), | ({a}.{c} {ab}.(ac), | {{a).(c}.(abl.{ac}, on
{b,c}{ab,c}} {b,c}{ab,c}} {b,c}.{a,b,c}}
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{{a}.{ab}{ac}.{bc},

{{a}.{ab}{ac}.{bc},

Fs | 1 BT {{b}{c}} {{ah{o}{oh)
11 g?b},{a,c},{b,c},{a,b, g?b},{a,c},{b,c},{a,b, {{a}.{c}} {{a}.{b}}
Fi4 | (fach{boliabell | ({afo}iohiapyy | [a{Phichiabiiach e ila (oyio) fabldach
F16 | {{ach{abc)} {ariorfaph ey | HEMIAABMEASOCh pn fap oy
F18 | {fabol) Hahfabh{achibel} | {{b} {c}{ach{beh) e ek tachiben
) ﬁ?’b}’{a'C}’{b’C}'{a’b’ {{a}.{c} {ac}.{abc}} {{a}.{b}.{bc}{ab.c}}
Filter chain # 24 and its STRT spectrum
ey | (abtbnientabhiac | Uahib) {0} faPMacH | (1), (o) (o) fabhiach | {{a).{bhick ab) fac),
{b,c} {ab,c}} {bc} {abc}} {be}fabel) tbchiabeh)
r3 | Uahich{ablfach | {{ah{ch{ablack | {{ah{ch{ablachdol, | o
{b.c}.{a,b,c}} {b.c}.{ab,c}} {ab,c}}
Fs | Habiabhiach ol ) Har b tach bl oy ion {{a}.{6} {o}}
F11 {{ab}{ac} {b,c}t{ab, | {{ab}{ac}.{bc}{ab, {{a} {c}} ({a}.{o}}
o} o}
{{ah{b} {oh.{abh{ach{be | {{a).{b}{c} {ab} (ack
Fi4 | {{ac){bohiabel) | (fahidlichiaby | ool
F17 | {{bc}{ab.oh) {ad (o) dabhiacyy | g i aPHachbel iy fabcny
F18 | {{abo}) {{a} {abh{ack{be}t | {{bhich{achibor) e D tehtachiben
@ ﬁ?b}’{a'()}’{bp}'{a’b’ {{a}.{c}.{b.c}.{ab.c}} {{a}.{b}.{ac}.{ab,c}}
Filter chain # 25 and its STRT spectrum
e | {{ah (o) {ok{abhach | {{ah{b}iok{abkiach |{{ah{b}ick{abhiach | {{a}.ib}.{c}{ab}{ac}
{b.c}.{a,b,c}} {b.c}.{a,b,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
ey | (ahich{abliach | {{a}{c}{ab}{achioch. | {{ak{ch{ab}iackibol. |
{b.c}.{a,b,c}} {ab,c}} {a,b,c}}
{{cr{ab}{ackbel, | {{c){ab}{ach{be},
Fr | e o {{a).{0}} {{a}.{b} {oh)
F11 | {{ab}{achiboh{abo}} | {{abh{achibe)abel} | ({ahioh {bh{e}}
Fi2 | {{ab){ach{abel} | {{a}.{bhich{b.o}} fo by A} daphdach, ) tha) LI (b3 (e,
F15 | {{ab) {ab.oh) Hariorfach ooy | (AR ACH OO oy fab oy
F18 | {{abo} {{o{ab}fachiboly | ({aklo)fabhiachy | HALPHILEA0)
(®} {{ab} {achiboh{abol} | {{ahich{abkiabel} | {{b}ich{achiabe}}
Filter chain # 26 and its STRT spectrum
£ | (@b} oL (@bl {ach, | {{a}.(b}.{c} {ab} {ac}, | {{a).{b} {oL.{abk.{ac}, | {{a).{b}{o}.{ab}.(ac,
{b.c}.{a,b,c}} {b.c}.{a,b,c}} {b.c}.{a,b,c}} {b.c}.{a,b,c}}
m5 | {{a).{c} (ab} {ack {{a).{c} {ab} {ack {{a} {0} {ab} fach B}, |
{b,c}.{a,b,c}} {b,c}.{a,b,c}} {ab,c}}
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{{c}.{ab}{ac}{bc},

{{c}.{ab}{ac}{bc},

Fro| HO Ho {{ah{b}} {{ah.{b}.{o}}
FIT | {{ab}.{ac}{bc}.{abol} | {{ab}.(ac).{b.ok.(abol} | {{al{cl} {(bL.{c}}
F12 | {{ab}{ack{abol} | {{a}ibh{c}.ibe}} g orehabhdach, | H{an o0} fabhiach
F16 | {{ach{abc}} Ha(erdabhibeyy | o oot 1BOHESH OO oy ey
F18 | {{abc}) {{ch.{ab}achibe}} | {{a)({b){ab}{ac)) {8 D) o daphiack
(®} {{ab} {a.c}.boh(abe}} | {{ar.{c}{ach{abol) | {{b}.{c}{ab).{abe}}
Filter chain # 27 and its STRT spectrum
£y | (@10 {0 {abh{ac), | {{ah.{}{c} {ab}{ach, | {{a}{b}{ch.{abk.{ack | {{a}{b}{ck{ab}.{ach
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}, {ab,c}} {b,c}.{ab,c}}
r5 | ({@n{oh{abhiach, | {{aric}{abh{ac, {{a).{c} (b} &b}, | (o,
{b,c}.{ab,c}} {b,c}.{ab,c}} {a,b,c}}
{{ch{abL{achiboh, | ({c}{abh{ach b,
Fro| HO oo {{ah b)) {{ah{b}.{o}}
Fi1 | Haohtachboldabel | taphiachibeiabel | v o) {{b}{e})
F13 | {{ab}.{bohiabol) | {{ahib}ichiac)} fgiortekdabyiach, | a0} o) fabhiach
F15 | {{ab} {abc}) Haie dachibeyy | ot @A OOk | ) fap ey
F18 | {{abc}) {{ch.{ab}achibey} | {{al{b}.{ab).{bo}} e brentany ool
(®} {{a.0} {a.0} (o} {abo}} | {{a} {oh{ab} {abe}} | {{b}{ch.ibol{abo}}
Filter chain # 28 and its STRT spectrum
ey | {{ah(ohic) {ab)fach | {{ah{bh{c}ab}lach | {{ahib}{c}{ab}iach | {{a}ib}ic}{abh{ac
{b,c}{ab,c}} {b,c}{ab,c}} {b,c}{ab,c}} {b,c} {ab,c}}
m5 | (ar(c) {ab).ach, {{a).{c} {ab} ac}, @) (0 abhiach | o
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
Fr %Cg,'if}’b}'{ap}’{b'o}' E,Cg,'éf}’b}'{ap}’{b’o}’ {{a}.{b}} {{a}.{b}.{c}}
Fi1 | {{ab}{ach{be}{abe}} | {{ab}{achibelabe}} | {{ahfcl} {{b}.{c}}
F13 | ({abhibe)iabel} | {{a)ib}ic){ach) faphientaphiacy ) Hel Py [abhiach
F17 | {{bc) {ab.oh) Hariordabhfacyy | (bR ackbel oy b
F18 | {fabch) {{o{ab}fachiboly | {{arioriabhipeyy | HARHCH0) Do)
(®} {{ab}.{achibo}{abe}} | {{ahichibeliabel) | {{b}{ch{ab} {abe}}
Filter chain # 29 and its STRT spectrum
£ | {@).{b} {or{abh{ach | ({a}{b} (ch{abh{ac), | {{aL.{bh{c}{ab}{ach, | {{a}.{bL{c}{ab}{ach,
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
rs | a){chiablfach, | {{ak{c}.{abk{ac).bek | ({a}{c}{abl{ac) bl | o
{b,c}.{ab,c}} {a,b,c}} {ab,c}}
{{c}{abl{ach{boh, | {{ch{abh.{achboh
Fro| HOL o {{ah{b}} {{ah{b}.{o}}
Fit | i jaeh ek {{ab}.{ach.{bo}{abe}} | {{a}ioh) {{b}.{c}}
Fi4 | {{achibe)fabel} | {{a){bhic) {ab}) Heyioydobdabhiacy. | LS OHEH{ab) (e,
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{{a}{c}{ab}{ac}{bc},

F16 | {{ac){abcl) {{a} {c}.{ab}.{bc}) ey {{b}{abc})
F18 | {{ab.c}} {{c}{a,b}{ac} {b,c}} ({a}.{b} {ac}h.{b.c}} %;ag,C{f}},{C},{a,C},{b,c},
] [{ab} {ach{boh{abel} | {{al(c.{ac) {aborl | {{b}.(cL.{bcl.{abcl)
Filter chain # 30 and its STRT spectrum
=y | {{a} {b}.{c).{ab) fach, | {{a},(b}.(c}.(ab}.{ac}, | ({a}.(b}{c}{ab}{ac) | {{al.{b}ic}lab}lach,
{b,c} {ab.c}} {b,c} {ab.c}} {b,c} {ab.c}} {b,c}.{a,b,c}}
=5 | ({al.{c},{ab] facr. ({a) {c},(a.b}.(ac}, {{a).{} ab.(ack. bk, | (1,
{b,c} {abc}} {b,c} {abc}} {a,b,c}}
Fr g,cg,gf}lb}'{ap}'{b'@' ii?é,éf}:b}'{a”'{b”}' {{a}.{b}} {{a}.{b} {c}}
F11 | {{a.b} (8.0} (0.Cr (@01} | {{ab}.(ac) (.ol (abol) | ({arlcl) [blch)
F14 | {{ac){boh{abe}} | {{a}{b}{chiab}} Hgortehiabhtach ) L) R abidach
FI7 | {{bc}{ab.oh) Ha{ordabhiacyy | @b aeh b oy by
F18 | {{ab.c}} {{ch.{ab}fachibey} | {{a}{b}h.lac){bel} e opentachibel
(9] {{ab} (a0l (boh(abel) | ({al.{ch(bok(abel} | {{bl.{ch.{ac).{abc})
Filter chain # 31 and its STRT spectrum
=y | {a)ibhich{ab){ac), | {{a}.(b}{c}{ab} fach | {{a}{b}(c}(abliac) | {{a}{b}ic}(ab}iac),
{b,c} {ab.c}} {b,c} {abc}} {b,c} {abc}} {b,c} {ab,c}}
~5 | @l {cr.aby(acy, | ({al.{ch, (@b} {ach | {{a} {c} (@b} (ac}, o
{b,c},{a,b,c}} {b,c},{a,b,c}} {b,c},{a,b,c}}
F7 %;ct])»’,éf]lb},{a,c},{b,c}, %;’cg’,c{f],}b},{a,c},{b,o}, (ra) (b)) (el (o} (2]
F10 | {{c}.{ac}{bc){abel} | {{chiachibel{abel) | {{a}fab}) ({b}.{a.b})
{7aJ {b}.{c} (ab} {ac},
Fi4 | (fackibeiabel) | {faldobiohtanyy | (o iPHieHankES )
' {a,b,c}}
F16 | {{ac){abo}) Hay (e dabhibeyy | (IAARHAS O ) fap ey
F18 | {{ab.ch} {{c}{ab}{act{bcl} | {{ah{bliachibeld He D aphiackibel
(@} {{e} fach iboh abel) | {{al{abliach{abel} | {{b}.{ab} b} abe))
Filter chain # 32 and its STRT spectrum
Har M CHabME | 1a) (o) (o). (abhiac) | {{ahib}io) fabhfacy, | {EH{PHAchiapkiac
S e {b.c}.{abc)} {b.c}.{abc)} ;
{b,c} {a,b,c}} o o {b,c} {a,b,c}}
cs | (ahichiap)facy, | HAMCHEPHACHO | iy o) fab) fach bl .
[b.ch.{abc) ’ {abch) o)
L {ab,c}} Y
F7 %;og’,c{%b},{a,c},{b,c}, g]cg’,é{ib},{a,c},{b,o}, (ra} b)) (@} b} {ab}}
Fo | (e 1achbelabe | ) fachibortabely | ta)tabh) {{b} {ab}}
{7a} {b}.{c} (b} {ac
F14 | {{ac){bohfabel} | {{ah(bhic) {ab}) jlanloriehiabytach ool |y,
{b,c} {a,b,c}}
F17 | (b} abe}) Hariorfaphfacyy | LI AaPhiackbel -y fapoy
F18 | {{abc)) {{ch.{ab}fackibe}} | {{a}.{b}.{ach{bel} (.03 {ab) ek b
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{a,b,c}}

{®} {{c}{ac}.{bc}{abc}} | {{a}.{ab}.{bc}.{abc}} gb},{a,b},{a,c},{a,b,c
Filter chain # 33 and its STRT spectrum
gy | (RO APLEAC | () b1, o) abhiach | ({ahib) ok abhiach @ o) {0} (2
{bc.(abc)) tbordaboh b {abc) (b.c}{abc))
r4 | {b){ch{abr{ac) | {(bL{ck{abl{ach, | {(bh{ck{abh{act{bch{ab | .\
{bc}.{abc}) {b.c}.{abc}} c}}
P | Lanan e | e e o (@) (01 (0))
F11 L{;ég:’l,b},{a,c},{b,c},{a,b, Sa,b},{a,c},{b,c},{a,b,c {{b}{c}} (fa}.{b})}
{{a}.{b}.{c} {ab},
F12 | {{ab}{ach{abcl} | {{ah{b}{c}ibc}) Ha}{bh{ch{abhiack ooy | (T HATHERL
F1s | {{ab}{abc}} {0} {erfackipeyy | HEHAEHABMASH O piy fap oy
{{a}.{b}.{c} {ab},
F18 | {{abc}} {{b} {ab}.{ackbel} | {{a}{chiabl{act} e dlod
) (EBFGS B @5 | (o) o} (abh fabo) (CIORER
Filter chain # 34 and its STRT spectrum
£y | 1{a) {b}.{ck {ab} {ac), | {{a}{b}.(c} fab} fac} | {{a}{b}ic}{ab}fach o). toy o). {2y
{b,c}t{ab,c}} {b,c}{ab,c}} {b,c}{ab,c}} {b:c}:{a,b,c}}
=, | ({b}.{c} {ab} fac), b} {eh{abhiac ool |y vy rab) qacy, )
{b.c}.{abc}} ‘el {b.c}.{abc}}
Sl D B I R R G} {{a). (b))
1F1 i{a,b},{a,c},{b,c},{a,b,c} i{a,b},{a,c},{b,c},{a,b,c} {{b}{c}} (fa}.(b}}
{{a} {b}.{c} {a.b},
o1 | trabhiac)fabe)) {{a}.{b}.{c} {bc}} jan(onfon (a0} aek 00} | fa ),
{b,c} {abc}}
| tacraben (ot aphioeyy | (M ERHMACKS ) ey fapop
5 | b {{o}.{ab} {ach{bcl} | {{a}{ch{ab}fach a0 loy fabh
{(D} i{a,b},{a,c},{b,c},{a,b,c} {{b},{c},{a,c},{a,b,c}} ﬁ:cj:}a}},{b},{a,b},{a,b
Filter chain # 35 and its STRT spectrum
—1 | {{ar.{o} (e} {ab} ac} | {{a}.{b}.(c) {ab} {ach. | {(a).(b} {c).{ab}.(ac}, | {{a} {b}.{c} (ab} (ack.
b} {ab.ch) {b.c}.{abc}) {bc}.{abc}) {bc}.{abc})
—, | {br{ch.{abliach, | {{bh{ch{abl{act, | {{b}.{c}{ab}lach, e
{b,c} {ab,.c}} {b,c},{abc}} {b,c} {ab,.c}}
P | tapany et beh | B | e {{a) (b))
({a.b}.{ac} (.o, ({a.b}{act b},
M1 fabo)) {ab.c}} {{b}.{c}} {{a}.{0}}
F13 | {{ab}{bchiabel} | {{ah{bhic}{ac}} Loy, toylehtanhach | a1 (o) fabh{ach
F15 | {{ab}{abc}} {0} o fackipeyt | HELEHEAD)Lac) {{a}{abc}}
F18 | {{ab.c}} {{b} {ab}.{act{bc}} | {{a}{ch.{ab}{bo}} {{a}.{b}.{c} {a.b} {b.c},
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Fi

{ab,c}}

{{ab}{ac}.{b.c},

Fi

() tahal) {ib} {c} fabk{abol} | {{a}{b}{be) fabe))
Filter chain # 36 and its STRT spectrum
=1 | ({al. {0} (o} {ab}.(ac}, | {{a {b}.{c) (b} ac), | {{a},(b}.{c).{ab] {ach. | {{a} b}.(c) (@b} {ac},
{b,c} {abc}} {b,c} {abc}} {b,c} {a,b,c}} {b,c} {abc}}
—4 | (b} {c}.{ab.(acy, {16 {c} {ab} (acy, ({6} (e} (b (ach, | 1y
{b,c} {abc}} {b,c} {abc}} {b,c} {ab,c}}
Fo | (i abhtachiber ) 1M ROMAG B i on {{a}.{o}{c}}
Fi1 | ({a.b} {a.cL.{b.c) {abcl} | {{abl.{actbolabol) | {{bLic) {{a}.1b}}
F13 | {{ab}.{bok{abell | {{ahibhich{ach fofortehdaby.{ach, | He) (OLCT (ab) fach
F17 | {{boh.{abol} o ierdantiacy | (LA ey fabony
F18 | {{ab.c}} (b} ablfachibel} | {{ahich{ab}ibepy | (L iertanhibe)
%] [{abl.{ac}.ibe).(abe)) | ({bL.{chibelfabel) | {1a).(b}.{ab).(abell
lter chain # 37 and its STRT spectrum
- {{ab{bh{cr.fabliact | 1oy by (o) fab} fac), | {{a}.{b}.{c}{ab}.{ach {{a}.{b} {c}{ab},
{b.ch.{ab.c}} {b,c}.{ab,c}} {b,c}.{ab,c}} {ac}, {bc}{abc}}
ra | UbLich{abl{ac), | (b} {ch{ab}fac), | {{b){c}{ab}iac)bek | (oo
{b,c} {abc}} {b,c} {ab,c}} {ab,c}}
o L anart 0 | et | danien ({a).0). (o))
F11 g?,b},{a,c},{b,c},{a,b, i;a,b},{a,c},{b,c},{a,b,c ({b}{c}} {{a}.{b}}
Fi4 | {ac)ibok{abel} | Hahibhich{abyy | HELIPhieh{abhtach oy tla) (0010} 800
F6 | {{ach{abo}) {0} {erabhioeyy | o AAABMAS B ) 1y fap oy
{7} b} {c} ach. by
F18 | {{abeh) {{b} fab}{ach el | {{ahic)fachibe)) ,
{a,b,c}}
[{ab},(ac) (bel {abe {7a} {0}, {b.c),
() i {16} {c} fach.{abc}) B
lter chain # 38 and its STRT spectrum
=y | {{al{b} {c} {ab}.{ac}, | {{a}b}.ic}.(ab}fac} | {{a}ib}ic}iabliac} | {la}ib}ic}{ab}iac},
{b,c} {ab,c}} {b,c} {abc}} {b,c} {abc}} {b,c} {abc}}
rs | (B){chab}{ack | {{0}.{c} {ab} {ac}{be}, | {(BL{ch{abhiackiboh. | o
{b,c} {ab,c}} {ab,c}} {ab,c}}
| faben o | anay | daien (12,009
Fit | ek ek {{ab} {achibo} {abe}} | {{bh.{c}} {{ahb}}
{{a}. b} {c} {ab}, {{a} b} {c} {ab} {ac),
F14 | ({achibehiabell | {{ahib)chiab)) P e
FI7 | {{bo}.{abe}} oy iortabyfacyt | [AEREOMACk ey fabony
F18 | {{abc}} {{b}.{ab} fach{bel} | {{ahic}{ac){be} & oo tachbon
) {{ab}.{ac}.ibeh{abel} | ({bhichibelabe)} | {{ah (bl {ac)abe))
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Filter chain # 39 and its STRT spectrum

£ | (a1, {0L{c} {ab}.{ach, | {{a).{0.{c} {ab}{ac}, | {{ak.{b}{o} {ab}{ach, | {{a}{b}{ck.{ab}.{ach
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
ra | (B){ch{ablfach, | {(bh{ch{abh{ach | ({b}{chablfach | o
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
Fo | faparyachiber U Ebhtac bl fiay oy {{ah{c) fac)}
F9_| {{b}.{ab}.{b.c}{abol} | {{b}.{ab}{bo}abo}} | ({chiach} {{a.{ac)}
F13 | ({ab}{bohlabell | (fahibhihiacy | i iprdoniabh g loriehiaby ach
F15 | {{a.b}.{abe}} (o) e fackipert | (AR | (e faben)
F18 | {{abc}} {{o}{ab}t{ach{bctt | {{a}{c}{ab}ib.c}} ({3 fopaohdachbok
(®} {{bL.{ab}.(bo}.{abc}} | ({c){ab}.{ac){abol} | {{a}.{ach.bel.(abo}}
Filter chain #40 and its STRT spectrum
£ | (ar (o). (¢} {ab} {ac), | {{a).{b}.{c} (ab} {ac}, | ({a){b} {o).(ab} (ac}. | ({a) (b} {c}.{ab}. (ack
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
ra | (bL{ch{abliack | {{b){chiablfac) | (Bhich{abhiach | .
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
Fo | [ abhtachiber ) 1B Laphiachbel tapfon {{al.{c} fac}}
F9_| {{b}.{ab}.{bc}.{abc}} | ({b}.{abL.{be.(abel} | ({ch{ach) {{a).{ac)}
{{a).{b}.{c} {ab}, {{al.{b},{o} {a.b} {ac},
F13 | {{ab}{behfabol} | {{ah{b}{c}{ach P g oraed
F17 | {{boh.{abol} R ORORETINCES S B e R eC NV
F18 | ({abe}) U} fabliach bl | {farichfabhipeyy | AhThian)fach
{{ch{ach b,
(®} {6} {ab}.(be} dabeh) | Lot {{a}.{ab} {ac} {ab.ch)
Filter chain # 41 and its STRT spectrum
=1 | (@) {BL.(c) {ab}.{ac), | {{a) b} (o). {ab}.{ac), | ({a){b} (o} (ab} (ack, | {{a) (b} {oF.{ab}.(ack
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
c4 | {Bh{ch{abhiach | {{b}{ckiabliach | {{b}{c}{ab}iach P
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
{{ch{abh{ach{boh, | {{oh{ab} {achibok
F7| e By {{ah b)) {{ah.{b}.{o}}
{{ab} {ac}.be}, {{ab) {ac} (b0},
Fit | s ot {{b}.{c}} {{ah{o}}
Fi2 | ({ab}{ack{abe}l} | {{ah{ohichibeyy | i ibhichtabidach o ey {oriel fabldach
{{b}.{} {ab}.{ac},
F15 | {{ab}{ab.o}h) (b} o} fachipert | LA {{ah{abo}}
F18 | {{abo}} {{eh{ab}{ackibel) | {{a}{bh{abh{ach Hey b ek iab fach
(®} fopiiachibel {{b}.{ch{ab}{abe}} | {{a}{c}{achiaboh)
Filter chain # 42 and its STRT spectrum
FI [ {{a).{0.{c} {ab}.{ac}, | {{a}. (b} (c}.{abh.{ach, | {{a}.{b} {o}.{ab} ack | {{a){b}.{c} (ab} {ach
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
F4 [ {{b}{ch{abkiach, | {{b}{ckiabliach, | {{bh{c}{ab}iach {an
{b,c}.{ab,c}} {b,c}.{ab,c}} {b,c}.{ab,c}}
F7 | {{oh{ab} {ackibol | {{c}.{ab}{ackiber, | {{a}{b}} {{al (o} {o7
{ab,c}} {ab,c}}
FIT | {{ab}{ach (oo, {{a.b}.{a.c}.{bo}, {or.{3} {{ah o1t
{ab,c}} {ab,c}}
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Fi2 | {{ab} {ac){abcl] | ({al{bl.ich.{bell | {{a).{b}.(c) {ab) {ach. | {{a} {b}.{c} (ab} {acy.
{bc}) {b.c} fabc})
F16 | {{a.ch.{abc)) {{b}.{ch.{ab}.{bel} | {{b}.{c} {ab} {ac), {{a} fabch)
{b,c} {a,b,c}}
F18 | {{aboh) {c} {ab} fac (bl | {{a).{b} {ab} {ach) (@) B0} (a5 ach
a,n,c
%) {fab} {a.c (b}, {orcr{act {abell | {{a}{c) {ab) {abel)
{a,b,c}}
Filter chain # 43 and its STRT spectrum
=, | {{a}, (o} {c} {ab} {ach, | {{al.(b}{c}.{ab}.{ac}, | {{a}{b},(c}.{ab}.(ac}, | {{al,(b} {c} {ab}{ac),
{b,c} {ab.c}} {b,c} {ab.c}} {b,c}.{ab,c}} {b,c} {ab.c}}
—, | {{b).{ch.{ab}.(ac}, {{b},{c}.{ab}.(ac}, (o} {ch{ablack | 11
{b,c} {abc}} {b,c} {abc}} {b,c},{a,b,c}}
{{c}{ab} facr by, | {{ch.{ab}.{ac){bc),
F7 | e o {{a}.{b}} {{a}.{b}.{c}}
F11 | {{a,b} {a.0}.{b.c}.{abc}) | {{ab}.{ac).{bc).fab.o}) | {{b).c}) {{a}.{c})
{{a) {b}.{c}.{ab} {ac}. | {{al.{b} {c} {ab} {ac},
F13 | {{ab}{bc} fabe}) {{a} {b}.{c} fac}) o) A
F15 | {{ab}.{abo}} o dehtackibeyt | oA OHEMAh ey fabiony
F18 | {{abc}) Ho}{abhiackbe)} | (ahiohiabhipeyy | (L iehtanhibe)
() {{ab} {ac}.(bel.{abc)} | {{b}.{ch.{ab).{abel) | ({a}.{c}.{b.c) {abe))
Filter chain # 44 and its STRT spectrum
—, | {{a).{o}.(c} {ab} {ach, | {{a).{b} {c}.{ab.(ac}, | ({a}{b}.(c).{ab}.(ac), | {{a},(b}.{c} {ab} {ac),
{b,c} {abc}} {b,c} {abc}} {b,c} {abc}} {b,c} {abc}}
—, | {{b)ch.(ab} (ac), {{b}.{c}.{ab}.{ac}, {{oh{ch{ablack | 11
{b,c} {abc}} {b,c} {abc}} {b,c} {abc}}
F7o | i dabniac ek HB oAk ey on {{a}.{b}.{c}}
F11 | {{a.b} {a,c}.(b.ch @bl | {({ab).(ac) (bl fabel} | (b)) {faydch)
{{a) {b}.{c} {ab} {ac}. | {{a}(b).{c}.{ab}.{ac},
F13 | {{a.b} {bc} {abc}} {{a} {b}.{c} {ac}) R R
FI7 | {{bch{ab.oh} {ohichabbtacyy | (OMISAEHES ey faboyy
F18 | {{abc}) Heh{abhiackibel} | {Gahibhfabhipeyy | iy ipbiertabhibel
(] {{ab} {ach.(bel.{abc} | ({br.(c).(b.cr.{abel) | {{a}{c)fab) {abol)
Filter chain # 45 and its STRT spectrum
£y | {ar b} e} ab}fach, | {{alib}{ch{ab}iac) | {{a}{b}ichiab}iac), | {{a}(b}.ic}{ab}fac),
{b,c},{a,b,c}} {b,c},{a,b,c}} {b,c},{a,b,c}} {b,c} {abc}}
=, | {b)ich {ab} fac), {{b}.{e},{ab}.{ac), {{o}{chiabhlack | 1
{b,c},{a,b,c}} {b,c},{a,b,c}} {b,c},{a,b,c}}
Fr | daenach el U aohtachbel | fayon {{a}.{b}.{c}}
F11 | {{ab} {ac} {b.c} fabel) | {{ab).{ac){be)fabel) | {{b)fc}) {{a).{c})
F14 | {{ac).{b.o}{abe)) {{a}.{o}.{c} {ab}} o iorderdabyiach, | Hel O {ab) fach
F16 | {{a.ch{aboh) (o et abhioeyy | oL EHEOMAC ] ey fabony
F18 | {{abc}} (e} fabhiackibell | {Gahibhiachibeny | i a)iertachidel
() {{ab} {ach{be}.{abe)} | {{b}ichiach{abel} | ({a}ic} (b} fabeh)
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Filter chain # 46 and its STRT spectrum

£ | ({alib}{c}{ab} fac}, | {{a}{b}{c}{ab}{ac}, | {{a}{b}ic}{ab)fac) | {{a}{b}{c}{ab}.iach
{b,c}.{ab,c}} {b,c}{abc}} {b,c}.{ab,c}} {b,c} {ab.c}}
—, | (o} {c} {ab}.{ac}.(be). | {{b} {c).{ab).{ac), o} {ch{@abhiack | o
{a,b,c}} {b,c} {abc}} {b,c} {a,b,c}}
Fro | dabach el U EOMACkA | o {{a}.{b}.{c}}
{{ab} {ac} (e}, {{ab} {ac} (b},
FI1 | tabol) o] {{b}.{c}} {{a}.{c}}
F14 | {ack{boh{abel} | {{ah{b}{ck{abh) fo fordehdaby.{ach, | He) (LIS (ab) fach
FI7 | {{bo} {abol} o iertabhiact | fohOHE A ey fabony
F18 | {{abc}} Heh{abhiackbel} | (Gahibhiachibepy | i iiertachiben
[0} {{ab) fac) {bcl{abel} | {{b}ic}{bel{abel} | {{a}{o){ac) fabo}}
Filter chain # 47 and its STRT spectrum
£ | {{a}.b},{c} fab} fac}, | {{a}.ib} {c}.{ab} lac}, | {{a}{b} {c}fab}.{ac), | {{a},{b} {c}.{fab}.{ac),
{b,c} {ab.c}} {b,c} {abc}} {b,c} {ab.c}} {b,c} {ab,c}}
r4 | LOL{CH{ab}{ach, | {{oh{ch{ab}{ack{bck | {OL{C{abiiach | o
{b,c}.{abc}} {a,b,c}} {b,c}.{abc}}
{{c} {ab}.{ac},(bc}, | ({c}.{ab} ac} (bel,
F7 | taton el {{a}.{b}} {{a}.{b} {ab})
F10 | {{c}.{ac}{be}{abe}} | {{ch{achibeliabel) | {{b}{ab}} {{a}.{ab}}
{{ay, {0} {c} {ab}.{acl, | {{al,{b} {c},{ab}.{ac},
Fi4 | {{ach{bc}{abc)}y | {{a}.{b}{c}.{ab}} ool ol iabor)
{{b}.{c} {ab} fac},
F16 | {{ac).{abc}) {{b}.{c} {ab}.{bc}) (ool abent {{a}{ab.c}}
F18 | {{abc}) Hohfabhiackibell | {Gahib)iachibeny | fanibIaOIac
(0} {{c}{ac}{bchfabel} | ({b)fab}{ach{abc}} | {{a}fab).(be).{abe))
Filter chain # 48 and its STRT spectrum
=1 | {{al.{b}.{c}.{ab} {ach, | {{a} {b}.{c} {ab} {ac}, | {{a) (b} {c} {ab}.{ac), | {{a}{b},(c}{ab}{ach
{b,c} {ab.c}} {b,c}.{ab,c}} {b,c} {ab.c}} {b,c} {ab.c}}
=, | (o}{c}{abl{ach, | ({b).{c}.{ab}{ack, | {{b}.{c}{ab}{ac}, )
{b,c} {ab.c}} {b,c},{a,b,c}} {b,c}{ab.c}}
{{c} {ab).{ac}.{bc}, | {{c}h.{ab}{achbo},
F7 | aben ahe {{a}.{b}} {{a}.{b} {ab})
F10 | {{c}.{ac}.{be).{abcl) | {{oh.{ach.(b.o} {abol) | {{b).{ab}} {{a).(ab})
{{a),{b} {c}.{fab}.{ac}, | {{a} {b}.{c} {ab) {ac},
Fi4 | ({achiboliabell | ({ahdohichiably | (o) ol abor
F17 | {{boh.{abol} (o {ertapyfacyt | HELEHEOMES ) ey fapon
F18 | {{ab.c}} {{c}{ab}{achibelr | {{ahib}lachibcl} {3 Drannfachibor
(0} {{c}.fa.cl.{b.c) fab.c}} | {{b}.{ab}.{bclfabel} | {{a}{ab.(ac).{abol}

Consider a finite set X={a,b,c,d}. Then its power set is {{},{a},{b},{c},{d}.,{ab}{a,c}, {a,d},{b,c} {b,d},
{c,d}, {ab,c},{ab,d} {ac,d} {b,c,d}, {ab,c,d}}. One can construct a filter set F whose elements satisfy the
following property: ‘Any element of F ensures the presence of all its super sets present in the power set of X. One
can construct 166 topological filters from the ground set X = {a,b,c,d}. This list is given in table 2.
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Table 2. List of topological filters defined over X = {a,b,c,d}

Filter Ei Cardinality
No. ilter Elements

F1 {{a}{b} {c} {d} {a,b} {ac} {ad},{b,c} {bd} {cd} {ab,c} {abd} {acd} {bcd} {abcd}} | 15
F2 {{a}{b} {c} {ab} {ac} {ad} {b,c} {bd} {cd} {ab.c}{abd} {acd} {bcd}{ab,.cd}} 14
F3 {{a}{b} {d} {ab} {ac} {ad},{bc} {bd} {cd} {ab,c} {abd} {acd} {bcd} {abcd}} 14
F4 {{a}{c} {d} {ab} {ac} {ad} {b,c} {bd} {cd} {ab.c}{abd} {acd} {bcd}{ab,.cd}} 14
F5 {{b},{c}.{d}.{ab},{ac} {ad} {bc} {bd} {cd} {ab,c} {abd} {acd} {bcd} {ab.cd}} 14
F6 {{a}{b} {a b} {ac} {ad} {bc} {bd} {cd} {ab,c} {abd} {ac,d} {bcd} {ab.cd}} 13
F7 {{a}{c} {a,b} {ac} {ad} {b,c} {bd} {cd} {ab.c} {abd} {ac,d} {bc,d} {ab,cd}} 13
F8 {{b},{c}.{ab} {ac} {ad},{bc} {b,d} {cd} {ab,c} {ab,d} {acd} {bc,d}{ab.cd}} 13
F9 {{a}{d} {a,b}{ac},{a,d},{b,c} {bd} {cd} {ab,c} {ab,d} {ac,d} {bcd}{ab.cd}} 13
F10 {{b},{d} {a,b},{a,c} {a,d} {b,c} {b,d} {cd} {ab.c} {ab,d} {ac,d} {bc,d} {ab,c,d}} 13
F11 {{c},{d} {ab} {ac} {ad},{bc} {b,d} {cd} {ab,c} {ab,d} {ac,d} {bc,d}{ab.cd}} 13
F12 {{a}{b} {ab} {ac} {ad},{bc} {bd} {ab,c}{ab,d} {ac,d} {bcd}{ab.cd}} 12
F13 {{a}{a,b}{ac}.{a,d} {b,c} {bd}{c,d} {ab,c} {abd} {ac,d} {bc,d} {ab,c,d}} 12
F14 {{a}.{c} {a,b} {a,c} {a,d} {b,c} {c,d} {ab,c} {abd} {acd} {bc,d} {ab,cd}} 12
F15 {{b}.{a,b}.{a,c} {ad} {b,c}{b,d} {cd},{ab,c} {ab,d} {acd} {bc,d} {ab,c,d}} 12
F16 {{b},{c}.{ab} {ac} {b,c} {b,d},{cd},{ab,c} {ab,d} {acd} {bcd}{ab,c,d}} 12
F17 {{c},{a,b}{a,c} {a,d},{b,c} {bd} {cd} {ab,c}{ab,d} {ac,d} {bcd}{abcd}} 12
F18 {{a}{d}{a,b}{ac},{ad},{b,d} {c,d} {ab,c}{ab,d} {acd} {bc,d} {ab.cd}} 12
F19 {{d}.{a,b},{a,c} {a,d} {b,c} {b,d},{cd},{ab,c} {ab,d} {ac,d} {bcd}{ab,c,d}} 12
F20 {{b},{d} {a,b},{a,d},{b,c},{b,d} {c,d} {ab,c} {ab,d} {acd} {bc,d} {ab.cd}} 12
F21 {{c},{d} {ac} {a,d} {bc} {b,d} {cd},{ab,c} {ab,d} {acd} {bc,d}{ab,.cd}} 12
Fo22 {{a} {a,b} {ac}.{a,d} {b,c},{bd} {ab.c} {ab,d} {acd} {bc,d} {ab,cd}} 11
F23 {{a} {a,b} {ac}.{a,d} {b,d} {cd} {ab.c} {ab,d} {ac,d} {bc,d} {ab,cd}} 11
F24 {{a}{a,b} {ac},{ad},{b,c},{cd} {ab,c} {abd} {ac,d} {bc,d} {ab,c,d}} 11
F25 {{b}.{a,b},{a,d}.{b,c},{bd} {cd} {ab,c} {abd} {ac,d} {bc,d} {abcd}} 11
F26 {{b}.{a,b}.{ac} {b,c} {b,d},{cd} {ab.c} {abd} {ac,d} {bc,d} {ab,c,d}} 11
Fo7 {{ab},{ac} {a,d} {bc} {bd} {cd},{ab,c} {ab,d} {acd} {bcd} {ab.c,d}} 11
F28 {{b}.{a,b},{ac} {ad} {bc} {bd} {ab,c} {ab,d} {acd} {bcd} {ab.cd}} 11
F29 {{c},{a,c} {a,d},{b.c} {b,d} {cd} {ab,c} {ab,d} {ac,d} {bcd} {ab.cd}} 11
F30 {{c},{a,b},{a,c}, {b,c} {b,d} {cd} {ab,c} {ab,d} {ac,d} {bcd}{ab.cd}} 11
F31 {{c},{ab} {ac}{a,d} {bc} {c,d} {ab,c} {abd} {ac,d} {bc,d} {abcd}} 11
F32 {{d}.{a,c},{a,d} {b,c} {b,d} {cd},{ab,c},{ab,d} {ac,d} {bc,d} {ab,c,d}} 11
F33 {{d}.{a,b},{a,d},{b,c},{b,d} {c.d} {ab,c} {ab,d} {ac,d} {bc,d} {ab.cd}} 11
F34 {{d}.{a,b},{a,c} {a,d} {b,d} {cd} {ab,c} {ab,d} {acd} {bcd} {ab.cd}} 11
F35 {{a} {a,b} {ac}.{ad} {b,d} {ab.c} {abd} {ac,d} {bc,d} {ab,cd}} 10
F36 {{a}.{a,b} {ac} {a,d} {bc} {ab,c} {ab,d}{acd} {bcd}{ab,cd}} 10
F37 {{a}.{a,b} {ac} {a,d} {c,d}.{ab,c} {ab,d}{acd} {bcd} {ab,cd}} 10
F38 {{b}.{a,b},{b,c},{b,d} {cd} {ab,c} {ab,d} {acd} {bc,d}{ab.cd}} 10
F39 {{b}.{a,b}.{a,d},{b,c},{bd} {ab,c} {ab,d} {acd} {bc,d} {ab.cd}} 10
F40 {{b}.{a,b}.{a,c} {b,c} {b,d},{ab.c} {ab,d} {acd} {bc,d} {ab,c,d}} 10
Fa1 {{a,c}{a,d} {b,c} {b,d},{cd},{ab,c},{ab,d} {ac,d} {bc,d} {ab,c,d}} 10
F42 {{a,b},{a,d} {b,c} {b,d} {c,d} {ab,c} {ab,d}{ac,d} {bc,d} {ab,c,d}} 10
F43 {{a,b},{ac}{b,c}b,d} {cd} {ab.c} {ab,d}{ac,d} {bc,d} {ab,c,d}} 10
Fa4 {{a,b} {ac} {a,d} {b,d} {cd} {ab,c} {ab,d} {ac,d} {bc,d}{ab.cd}} 10
F45 {{a,b} {a,c}.{a,d} {b,c} {cd} {ab,c} {ab,d},{ac,d},{b,cd} {ab.c,d}} 10
F46 {{a,b},{ac} {a,d} {b,c} {b,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,c,d}} 10
Fa7 {{c,}.{a,c} {b,c} {b,d},{cd} {ab,c} {abd} {ac,d} {bc,d} {ab,.cd}} 10
F48 {{c}.{ac},{a,d} {b,c} {cd} {ab,c} {ab,d} {ac,d} {b,c,d} {ab.c,d}} 10
F49 {{c}.{ab}{ac} {b,c}.{cd} {ab,c} {ab,d} {ac,d} {b,c,d} {ab.cd}} 10
F50 {{d}{a,c},{a,d} {b,d},{cd} {ab,c} {ab,d} {acd},{bc,d} {ab,c,d}} 10
F51 {{d},{a,d},{b,c},{b,d} {c,d} {ab,c} {ab,d} {acd} {bc,d} {ab.cd}} 10
F52 {{d},{a,b},{a,d},{b,d} {c,d} {ab,c} {ab,d} {acd} {bc,d} {ab,.c,d}} 10
F53 {{a}.{ab} {ac} {a,d}{ab,c} {abd} {acd} {bcd} {abcd}} 9
F54 {{b}.{a,b},{b,c},{bd} {ab,c} {ab,d} {ac,d} {bcd} {abcd}} 9
F55 {{a,d},{b,c},{b,d} {c,d} {a,b,c} {ab,d} {acd} {bc,d} {ab,c,d}} 9
F56 {{a,d},{b,c},{b,d} {c,d} {a,b,c} {ab,d} {acd} {bc,d} {ab,c,d}} 9
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F57 {{a,c} {a,d} {b,d},{cd},{ab,c},{ab,d} {ac,d},{bc,d} {ab.c,d}} 9
F58 {{a,c},{a,d},{b,c} {c,d},{ab,c} {ab,d} {ac,d} {bc,d} {abcd}} 9
F59 {{a,c} {a,d} {b,c} {bd},{ab,c} {ab,d} {acd} {bc,d} {ab.c,d}} 9
F60 {{a,b},{b,c},{b,d} {c,d} {ab,c} {ab,d} {acd} {bc,d} {ab,c,d}} 9
F61 {{ab},{a,d} {b,d} {cd} {ab.c} {ab,d} {ac,d} {bc,d} {ab,c,d}} 9
F62 {{a,b},{a,d} {b,c},{cd},{ab,c},{ab,d} {ac,d} {bc,d} {ab,c,d}} 9
F63 {{a,b},{a,d} {b,c} {b,d} {ab,c} {ab,d} {ac,d} {bc,d},{ab,c,d}} 9
F64 {{a,b},{a,c}{b,d},{cd},{ab,c},{ab,d} {ac,d},{bc,d} {ab,c,d}} 9
F65 {{a,b},{ac}.{b,c} {c,d}.{ab,c} {ab,d} {ac,d} {bcd} {ab,cd}} 9
F66 {{a,b},{ac}{b,c} {b,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,c,d}} 9
F67 {{a,b},{a,c},{ad} {cd}.{ab,c} {ab,d} {ac,d} {bc,d} {ab,cd}} 9
F68 {{a,b},{ac}.{a,d} {bc}.{ab,c}.{abd} {acd} {bc,d} {ab,cd}} 9
F69 {{ab} {ac}{ad} {b,d} {ab,c} {ab,d} {ac,d} {bc,d}{ab.c,d}} 9
F70 {{c} {ac},{b,c} {c,d},{ab,c} {ab,d} {ac,d} {b,cd}{ab,cd}} 9
F71 {{d},{a,d},{b,d} {c,d} {ab,c} {a,b,d} {acd} {bc,d},{ab,cd}} 9
F72 {{a}.{a,b} {ac} {a,d} {ab,c} {ab,d} {ac,d},{ab,cd}} 8
F73 {{b}.{a,b},{b,c},{b,d} {ab,c} {ab,d} {b,c,d} {ab,c,d}} 8
F74 {{b,c},{b,d}{c,d} {ab,c} {ab,d} {acd} {bc,d} {ab.cd}} 8
F75 {{a,d},{b,d} {c,d} {ab,c} {ab,d} {ac,d} {b,c,d},{ab,cd}} 8
F76 {{a,d},{b,c},{c,d},{ab,c},{ab,d} {a,c,d} {bc,d} {ab,cd}} 8
F77 {{a,d},{b,c},{b,d} ,{ab,c} {ab,d} {acd} {bcd} {ab.cd}} 8
F78 {{a,c} {b,c},{b,d},{ab,c},{ab,d} {acd} {bc,d} {ab,cd}} 8
F79 {{a,c},{b,c} {c,d} {ab,c} {ab,d} {acd} {bc,d} {ab,.cd}} 8
F80 {{a,c},{a,d},{c,d} {ab,c} {ab,d} {ac,d}.{b,cd} {ab,cd}} 8
F81 {{a,c} {a,d} {b,d},{ab,c} {ab,d} {acd} {bc,d} {abcd}} 8
F82 {{a,c},{a,d},{b,c} {ab,c} {ab,d} {ac,d} {b,cd} {ab,cd}} 8
F83 {{a,b},{b,d} {c,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,cd}} 8
F84 {{a,b},{b,c},{c.d},{ab,c},{ab,d} {ac,d},{bc,d} {ab,cd}} 8
F85 {{a,b},{b,c},{b,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,cd}} 8
F86 {{ab},{a,d} {cd},{ab,c} {ab,d} {acd} {bc,d} {ab.cd}} 8
F87 {{ab},{a,d} {b,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,cd}} 8
F88 {{a,b},{a,d} {b,c},{ab,c} {ab,d} {acd} {bc,d} {ab,.cd}} 8
F89 {{a,c} {b,d},{c,d},{ab,c},{ab,d} {ac,d} {bc,d} {ab,.cd}} 8
F90 {{a.b} {ac}.{c,d} {ab,c} {ab,d} {ac,d} {b,c.d} {ab,cd}} 8
Fo1 {{a,b},{ac}{b,d} {ab,}{abd}{ac,d} {bc,d} {ab,cd}} 8
F92 {{a,b},{ac}.{b,c} {ab,c} {ab,d} {ac,d} {bc,d} {ab,c,d}} 8
F93 {{a,b}{ac}.{a,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,cd}} 8
Fo4 {{c}{ac} {b,c} {c,d} {ab,c} {acd} {bc,d} {ab,cd}} 8
F95 {{d},{a,d} {b,d}{c,d} {a,b,d} {ac,d} {b,c,d} {ab,c,d}} 8
F96 {{a,d},{b,d} {c,d} {a,b,d} {ac,d} {b,c,d},{ab,cd}} 7
F97 {{a,c}.{b,c} {c,d} {a,b,c} {ac,d} {b,c,d} {ab,c,d}} 7
Fo8 {{b,d} {c,d} {a,b,c} {ab,d} {ac,d}{b,c,d} {ab,cd}} 7
F99 {{b,c},{c,d},{a,b,c},{a,b,d} {ac,d}{b,c,d} {ab,c,d}} 7
F100 | {{b,c}{b,d},{ab,c} {ab,d},{ac,d} {bc,d} {ab,cd}} 7
F101 | {{a,d},{c,d},{a,b,c},{ab,d} {a,c,d} {b,cd} {ab,c,d}} 7
F102 | {{a,d},{b,d}{a,b,c} {a,b,d} {ac,d} {b,c,d},{ab,c,d}} 7
F103 | {{a,d},{b,c},{ab,c},{a,b,d} {ac,d} {b,c,d} {ab,c,d}} 7
F104 | {{ac}{c,d} {ab,c} {ab,d} {ac,d} {bc,d} {ab,.c,d}} 7
F105 | {{a,c},{b,d} {ab,c},{ab,d} {ac,d} {bc,d} {ab,cd}} 7
F106 | {{ac},{b,c},{ab,c} {ab,d} {ac,d} {bc,d} {ab.c,d}} 7
F107 | {{a,c} {a,d}{ab,c} {ab,d} {ac,d},{b,cd} {ab,.c,d}} 7
F108 | {{a,b},{c,d},{ab,c},{ab,d} {ac,d} {bc,d} {ab,cd}} 7
F109 | {{a,b},{b,d}{ab,c} {ab,d} {ac,d} {b,c,d} {ab,cd}} 7
F110 | {{a,b},{b,c} {ab,c} {ab,d} {ac,d} {b,c,d} {ab,c,d}} 7
F111 | {{a,b},{a,d},{ab,c},{ab,d} {a,c,d} {b.c,d} {ab,c,d}} 7
F112 | {{a,b},{a,c}{ab,c} {ab,d} {ac,d} {bc,d},{ab,.c,d}} 7
F113 | {{a,b},{b,c},{b,d} {ab,c} {ab,d} {b,c,d} {ab,.cd}} 7
F114 | {{ab},{a,c}{ad} {ab,c},{ab,d} {ac,d} {ab,cd}} 7
F115 | {{b,d},{c,d} {ab,d},{ac,d},{b,c,d} {ab,cd}} 6
F116 | {{b,c} {c,d} {ab,c} {ac,d} {b,c,d} {ab,cd}} 6
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F117 | {{b,c}{b,d} {ab,c} {ab,d} {b,c,d} {ab,cd}}
F118 | {{a,d},{c,d},{a,b,d} {a,c,d} {b,c,d} {ab,cd}}
F119 | {{a,d},{b,d},{a,b,d} {ac,d} {b,c,d} {ab,c,d}}
F120 | {{a,c}{c,d} {ab,c} {a,c,d} {b,c,d} {ab,cd}}
F121 | {{c,d} {ab,c} {ab,d} {ac,d} {b,c,d},{ab,c,d}}
F122 | {{b,d} {ab,c}{a,b,d} {ac,d} {b,c,d},{ab,cd}}
F123 | {{b,c} {a,b,c},{ab,d} {ac,d} {b,c,d},{ab,c,d}}
F124 | {{a,d},{a)b,c},{ab,d} {a,c,d} {bc,d} {ab,c,d}}
F125 | {{a,c} {ab,c} {ab,d},{a,c,d}.{b,c,d} {ab,cd}}
F126 | {{a,b},{ab,c},{ab,d} {ac,d} {b,c,d} {ab,c,d}}
F127 | {{a,c}{b,c},{a,b,c} {a,c,d} {b,c,d} {ab,c,d}}
F128 | {{a,c},{a,d} {ab,c} {ab,d} {ac,d}.{ab,c,d}}
F129 | {{a,b},{b,d}{ab,c} {ab,d} {bc,d} {ab,c,d}}
F130 | {{a,b},{b,c} {a,b,c},{ab,d} {b,c,d} {ab,c,d}}
F131 | {{a,b},{a,d},{a,b,c} {ab,d} {ac,d},{ab,c,d}}
F132 | {{a,b}{a,c}{ab,c} {ab,d} {ac,d},{ab,cd}}
F133 | {{b,d},{ab,d},{a,c,d} {b,c,d} {ab,c,d}}

F134 | {{c,d}{a,b,d} {a,c,d} {b,c,d} {ab,c,d}}

F135 | {{c,d}{a,b,c} {a,c,d} {b,cd} {ab,cd}}

F136 | {{b,d},{ab,c},{ab,d} {b,c,d} {ab,c,d}}

F137 | {{b,c}.{ab,c} {a,c,d} {b,c,d} {ab,cd}}

F138 | {{b,c} {ab,c},{ab,d} {bc,d} {ab,c,d}}

F139 | {{a,b,c},{a,b,d} {ac,d} {bc,d},{ab,cd}}

F140 | {{a,d},{ab,d} {a,cd},{b,c,d} {ab,c,d}}

F141 | {{a,d}{a,b,c},{ab,d} {ac,d} {ab,cd}}

F142 | {{ac} {ab,c} {ac,d} {bc,d} {ab,cd}}

F143 | {{a,c},{ab,c} {ab,d} {ac,d} {ab.c,d}}

F144 | {{a,b},{ab,c},{ab,d} {b.c,d} {ab,c,d}}

F145 | {{a,b},{ab,c},{ab,d} {ac,d} {ab,cd}}

F146 | {{b,d} {ab,d},{b,c,d} {ab,cd}}

F147 | {{c,d}{a,cd},{b,c,d} {ab,c,d}}

F148 | {{b,c} {ab,c},{b,c,d} {ab,cd}}

F149 | {{ab,c} {ab,d} {ac,d},{ab,cd}}

F150 | {{a,b,d}{a,c,d} {b,c,d} {ab,c,d}}

F151 | {{a,b,c} {a,c,d} {b,c,d},{ab,cd}}

F152 | {{a,b,c},{a,b,d} {b,c,d} {ab,c,d}}

F153 | {{a,d},{a,b,d} {a,c,d} {ab,c,d}}

F154 | {{a,c} {ab,c} {a,cd} {ab,cd}}

F155 | {{a,b},{ab,c},{ab,d} {ab,c,d}}

F156 | {{a,c,d},{b,c,d} {a,b,c,d}}

F157 | {{a,b,d}{a,c,d} {ab,c,d}}

F158 | {{a,b,d}{b,c,d},{ab,c,d}}

F159 | {{a,b,c} {a,cd} {ab,c,d}}

F160 | {{a,b,c},{b,c,d} {a,b,c,d}}

F161 | {{a,b,c},{a,b,d} {a,b,c,d}}

F162 | {{a,c,d} {ab,c,d}}

F163 | {{b,c,d}{ab,c,d}}

F164 | {{a,b,d} {ab,c,d}}

F165 | {{ab,c} {ab,c,d}}

F166 | ({ab,c,d}}

= IN N[NNI W W|WWW|W|A |~ (ARO[ DD|DD D[ [ ||| |D

The lattice <®, <> is constructed as given in Fig. 3 whose elements are 166 topological filters defined over
the ground set X = {a,b,c,d}. Note that the symbol < denotes the partial order relation of ‘subset of’. One can
enumerate 13,767 linear maximal filter chains from this lattice. One can compute STRT spectra for all the 13,767
linear maximal filter chains. For example, one linear maximal filter chain is considered here and its STRT shown in
table 3.
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Table 3: Filter chain and its STRT spectrum

SI.No. Filter Chain Spectrum
F1 {{a}.{b}.{c}.{d}.{a,b} {ac}.{ad} {b.c} {b.d}, {{a}.{b}.{c}.{d} {a b} {ac} {ad} {b,c} {bd} {cd}
{c,d} {ab,c},{a,b,d} {ac,d},{bc,d} {ab.c,d}} {a,b,c},{ab,d} {ac,d} {bcd} {ab,cd}}
Fo {{a}{b}.{c}.{ab} {ac} {ad} {b,c} {bd} {cd} ({d}}
{a,b,c},{ab,d} {ac,d} {bcd} {ab,cd}}
{{a}.{c}.{ab} {ac} {ad} {bc} {bd}{cd}
77| {abch{abdhiacdhibedh{abodh {{b3.{ed {dy
{{a}.{ab} {ac} {ad} {b,c} {bd} {cd} {ab,.c},
F13 | fabdr.{acd} ib.od} {abedl} {{c}.{d}}
22 | Labar tnoch o abodn | (0){e)e) 00} () (0} b))
{{a}.{a,b} {ac} {ad} {b,c} {ab,c}{abd}
F36 | fac.dy, {beo.d)fab.ed}l} {{b}.{bc.a}}
{{a}.{ab} {ac} {a,d}{ab,c} {abd} {acd},
1 F53 {b.c.d}.{ab.c.d}} {{b}.{c}.{d}.{b,c},{b,d},{b,c,d}}
F70 gab},C{zé\j,g,{a,c},{a,d},{a,b,c},{a,b,d},{a,c,d}, ({ch{d}.{b.d} {b.c.d}}
F114 {{a,b}{ac}{ad} {ab.c} {abd} {acd}, {{a}.{b}.{c}.{d} {ab}{ac} {ad} {b,c} {bd} {cd}
{a,b,c,d}} {a,b,c},{ab,d} {ac,d} {bcd} {ab,cd}}
F132 | {{ab} {ac}.{abc}.{abd}.{acd} {abCcd}l} {{d}.{ab.c,d}}
F145 | {{a,b} {abc}.{abd}.{acd} {ab,c,d}} {{b}.{c}.{d}.{ab,c},{ab.d},{ab.cd}}
F155 | {{a,b} {a,b,c}.{ab,d}.{ab,c,d}} {{c} {d} {ab,c.d}}
{{b}.{c}.{d}.{ab}{a,c}.{a,d},{b.c} {b.d} {cd},
F161 | {{ab.c}.{abd}.{abcd}} {ab.ch{ab.d} {ac.dl{bcd}{ab.cdl}
F265 | {{ab.c}.{ab.cd}} {{d}.{ad}.{b.c.d}.{ab.cd}}
{{b}.{c}.{d}{ac} {ad} {bc} {bd} {ab,.c},
F166 | {{ab,c,d}} {a,b,d} {a,c,d}{b,c,d},{ab,cd}}
® {{c} {d}{a,d} {b,d},{a,b,d} {ac,d} {b,cd},
{@} {a,b,c,d}}
R H ‘“‘J—*
S L ‘*m/

&
72

73

s
F96

© 2020 Global Journals

‘ —

I'115 H]ﬁ ”U IllH l]l_'ﬂ___]"ﬂ H"l '.
s =

™
Fifi6

F147 Fl48

|
P'lfsg;_

¥ -
FIST4

‘ﬁgz‘ —H6 \?15‘1

. ;\l;j;g-,\ F153 Flitt F155

ms ‘FIJQ*" /fga

—l
8 F{]‘J Fi]ﬂ | 112 13

- . = i—"""-_'
25 FOETI h:ﬁu Ipii/;)L; 192
-b' :""_" —] ./ t//

45

Flﬁl

=7
F165

\““*\k // e

F166

Fig. 3: Lattice diagram showing the linear filter chains over a set X = {a, b, ¢,d}




[V.  OBSERVATIONS

By applying STRT to the above maximal filter
chains, we examined few pair-wise intersection
properties. The level with filter of maximum cardinality is
considered as Level1.By taking two random filter chains,
which deviate at certain levels the following properties
were observed:

Deviation in any combination of even levels results in
following properties:

Union of spectra of two filter chains is same as
Spectrum of Intersection of those two filter chains.
Intersection of spectra of two filter chains is
same as Spectrum of Union of those two filter chains.
One can easily verify these properties by
applying STRT to the below pair of filter chains:
For example, let us consider n=3,

Deviation in Level 2-
F1-F2-F5-F8-F12-F15-F18
F1-F3-F5-F8-F12-F15-F18

Deviation in Level 4-
F1-F3-F5-F8-F12-F15-F18
F1-F3-F5-F11-F12-F15-F18

Deviation in Level 6-
F1-F4-F7-F10-F14-F16-F18
F1-F4-F7-F10-F14-F17-F18

Deviation in Level 4 and 6-
F1-F2-F5-F8-F12-F15-F18
F1-F2-F5-F11-F12-F16-F18

Deviation in any combination of odd levels results in

following properties:

Union of spectra of two filter chains is same as
Spectrum of Union of those two filter chains.

Intersection of spectra of two filter chains is
same as Spectrum of Intersection of those two filter
chains.

One can easily verify these properties by
applying STRT to the below pair of filter chains:

Deviation in Level 3-
F1-F3-F5-F11-F12-F15-F18
F1-F3-F7-F11-F12-F15-F18

Deviation in Level 5-
F1-F2-F5-F11-F12-F16-F18
F1-F2-F5-F11-F14-F16-F18

Deviation in Level 3 and 5-
F1-F3-F5-F11-F12-F15-F18
F1-F3-F7-F11-F13-F15-F18

V. CONCLUDING REMARKS

All orthogonal transforms, be it continuous or
discrete, are models of first order logic, that is, they
have been developed in the framework of first order

logic that deal with elements of sets. Alternatively, STRT
is a novel concept developed in the framework of
second order logic that deals with set of sets, and so it
has potential applications to solve problems related to
functions of sets.
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