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Considering a cluster of different hierarchical order with various barrier or cadre levels
and steps within levels, there is no availability of a structural framework to help
exclusively analyze, formulate, identify, differentiate, and design standardized provisional
values to cluster members at various barrier levels and steps within levels. This study
designs stepwise analysis, generation, and applications of Kifilideen’s Matrix Structural
Framework for an infinite term of increasing members of successive levels with the first
level having one member of Kifilideen’s Generalized Matrix Progression Sequence. The
values of members of the cluster were designed and developed for Kifilideen’s Generalized
Matrix Progression Sequence of the infinite term of increasing members of successive
levels with the first level having one member and Kifilideen’s Structural Framework was
generated for the clusters of such sequence. This Kifilideen’s Matrix Structural Framework
also helps to generate Kifilideen’s formulas to identify members and assign values and
grades of values to each member within and across levels of Kifilideen’s Matrix Structural
Framework. Applications of Kifilideen’s formulas established for Kifilideen’s Generalized
Matrix Progression Sequence of the infinite term was carried out. Kifilideen’s Matrix
Structural Framework generated some help to exclusively differentiate varying members
in the clusters into various levels and steps within levels.

1. Introduction

Mathematics is the backbone of a nation and scientific
world which enables scientists to have accurate and
precise predictions of future events in the area of
forecasting (Kolawole, 2004; Kolawole and Ojo, 2019;
Osanyinpeju, 2021). Mathematics develops thinking,
reasoning, and problem-solving skills that would serve as
a weapon for a person to overcome any encounter in the
real world (Bonotto and Santo, 2015; Ozdemir and Celik,
2021; Osanyinpeju, 2022). To excel in mathematics,
mathematical thinking and reasoning must come into
play in the establishment of fact (Osanyinpeju et al.,
2019; Ozdemir and Celik, 2020). Considering a cluster of
different hierarchical order with various barrier levels;

designing a structural framework would help to
effectively and exclusively identify, differentiate,
analyze, formulate, and design provisional values to
cluster members at various barrier levels and steps within
the levels. There is no — availability of a structural flow
for the organization of members of clusters into clustered
frameworks of different levels and steps. Matrix
progression sequence into structural framework has
practical application in the area of hierarchical clusters,
competition for resources, and sharing formula among
members of cluster and food chain. The educational
sector is in a hierarchical order which can be formulated
into a structural framework (Moja, 2000; Ikechukwu,
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2015). The educational sector is divided into levels which
are nursery, primary, secondary, and tertiary levels which
represent the levels of a structural framework
(Amaghionyeodiwe and Osinubi, 2006; Ezeanochie and
Alamgir, 2021). At each level, there are categories of
steps that represent the steps in the structural framework.
For example, the primary level has primary 1 to 6 which
serves as the steps; the secondary school level has JS 1 —
3and SS 1 - 3 while the tertiary level has 100 — 500 levels
(Ndidi, 2013; Nakpodia, 2020; Kinika-Nsirim and
Okeah, 2021).

The nursery level has the largest number of students
which in turn requires the largest number of
teachers/members/staff in the clusters of the educational
sectors. The rewards given to members/staff/teachers in
the highest step in the nursery level is the smallest reward
compared to the highest steps in other levels (primary,
secondary, and tertiary levels) of the educational sector.
As we move down the steps in the nursery levels, the
reward decreases. What contributes to the lowest reward
in the nursery level compared to other levels in the
educational sector are low skill, low qualification,
simplicity of job, low demand of effort, low task and
effort, low input, and low level of expertise. There is a
hierarchy within the nursery level in which
staff/members/teachers are in various steps depending on
their qualifications, experience, and number of years
spent in the organization. The most senior staff/officer in
the nursery level has the highest reward or pay or
remuneration and the reward or pay or remuneration
decreases as the hierarchy drops at the nursery level in the
structural framework. To migrate from the nursery level
to another level, there is a need to meet up with the criteria
required at the higher level. Also, within a nursery level
or other levels, members can migrate from one step to
another which can come as a result of the addition of
more skill, experience, exposure in the field, and more
years spent in the level.

As we migrate to a higher level in the structural
framework, the number of steps and the number of
members reduce. The highest step in the primary level
receives more rewards than the highest step in the nursery
level. Within the primary level, as we move down, the
level degree of steps drops so, the reward decreases.
Within every level in the educational sector, hierarchical
order is present. Furthermore, at the secondary level, the
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number of students is further reduced which may come as
a result of a loss of interest on the part of the student,
insufficient funds to further the education, no availability
of sponsor, having low potential to cope, low
performance and more effectiveness to trade. The lesser
number of students in the secondary school results in a
lesser number of teachers; although the reward is more
for each teacher/member/staff at this level due to the
complexity of the task they undergo, more skill, and more
expertise. Migrating to the tertiary level, the number of
students drops more alongside the number of
teachers/staff. The drop in the number of students is a
result of some students not meeting the prerequisite to be
students in the tertiary; and the tertiary level is more
demanding, making only the strong ones among be able
to proceed. Also moving to a higher level requires more
funds which some students may not be able to meet up.
Each teacher/member/staff at this level gets more reward
than the lower levels (nursery, primary, and secondary
levels) because teacher/member/staff at this level uses
sophisticated and complex tools that require more skill,
advancement, expertise, experience, input, effort and
relative complexity. For each of the levels, there is a
hierarchical order within their level where each member
within a level is placed in step. For example, at the
secondary school level; staff handling the senior class
would be placed at a higher step and be rewarded more
than the staff in the junior class. Placing the member of
the cluster of the educational sector in a structural
framework would help to formulate a sharing formula of
reward to the member of the cluster of the sector.
Furthermore, in the secondary school educational
sector, a cluster of members is formed in a hierarchical
order which is grouped into levels which are subject
teachers, head of department HoD, vice principal, and
principal (Bello et al., 2016; Munje et al., 2020; Irvine,
2022). The order of increase in levels spans from subject
teachers, head of department HoD, vice principal and
principal (Maja, 2016; Osuji and Etuketu, 2019;
Abdullah and Salihu, 2020). As we migrate from one
level to higher levels the number of members decreases.
The class teacher has the largest number of members but
each member in that level is less skilled and less rewarded
compared to the other levels such as the head of
department (HoD), vice principal and principal. At the
head of a department level, more skill, input, and
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diversity of knowledge and experience which bring more
reward are required, the same trend is applied to the vice
principal and principal. The principal has the lowest
number of members but the most skilled, and highly
experienced in the field, and has the highest complexity
of tasks. Within each level, there is a presence of steps.
Each member of a particular level would pass through
steps to get to the peak step of such a level. To migrate
from one level to another, members have to upgrade
themselves to fit into the next level which results in more
rewards for such members (Arikewuyo, 2009). The
cluster of members in the secondary school sector can be
formulated into the structural framework.

A Kifilideen’s Clustered Framework presented in this
paper is considered a set of entities with related attributes
but unique in their representation of identity thus,
bringing about different levels and steps within the levels.
More so, levels are considered as columns while steps are
considered as rows in Kifilideen’s Matrix Structural
Framework of the members of the clusters. Image an
array of related sequential Kifilideen’s Generalized
Matrix Progression of infinite term for a cluster, to
expand the chain as the trend advances say in order of
Table 1, where each term is a function defined as Tn for
(n=1234,...}.

The infinite term of Kifilideen’s Generalized Matrix
Progression Sequence invented in this paper has one
member in the first level with increasing members for
successive levels, unlike the finite terms of Kifilideen’s
General Matrix Progression counterpart which has (h+1)
members in the first level. The members of the infinite
term of Kifilideen’s Generalized Matrix Progression
Sequence are arranged in such a way that the number of
members increases by a magnitude of one from one

successive level to another and then to an infinite number
of members at the infinity level.

The Kifilideen’s mathematical formulas inaugurated
for the infinite term of Kifilideen’s Generalized Matrix
Progression Sequence are simplified and appear simple as
a result of the one member in the first level. Meanwhile,
Kifilideen’s formulas generated for the finite terms
counterpart of Kifilideen’s Generalized Matrix
Progression Sequence are more complex due to the
presence of (h+1) members in the first level. For both finite
and infinite terms of the generalization of Kifilideen’s
Generalized Matrix Progression Sequence, the difference
in the number of members of two successive levels is one
in Kifilideen’s Matrix Structural Framework. A level stops
absorbing members in Kifilideen’s Matrix Structural
Framework when the coefficient of migration level value,
k, and the coefficient of migration step value, i the same
for the infinite term of Kifilideen’s Generalized Matrix
Progression Sequence.

Migration level value, k is the difference between the
values of the terms in the first positions of two successive
levels in Kifilideen’s Matrix Structural Framework of
Kifilideen’s Generalized Matrix Progression Sequence of
infinite and finite terms while Kifilideen step value, i isthe
difference between two successive steps within a level of
the Kifilideen’s Matrix Structural Framework of
Kifilideen’s Generalized Matrix Progression Sequence of
infinite and finite terms (Osanyinpeju, 2020g;
Osanyinpeju, 2020b). This study designs stepwise
analysis, generation, and applications of Kifilideen’s
Matrix Structural Framework for an infinite term of
increasing members of successive levels with the first level
having one member of Kifilideen’s Generalized Matrix
Progression Sequence.

Table 1. The Kifilideen’s Matrix Structural Framework for an infinite term

Level 1 Level 2 Level 3 Level 4 Level 5
Step 1 T:
Step 2 T,
Step 3 T; T,
Step 4 Ts T,
Step 5 Te Tg Ti1
Step 6 Ty Tiz2
Step 7 Tio Tis
Step 8 Tia
Step 9 Tis
Step 10
Step 11
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2. Materials and Methods

The methodology used in proving all the Kifilideen’s
mathematical formulation of the components of the
generation of the infinite term of increasing members of
successive levels with the first level having one member
of Kifilideen’s Generalized Matrix Progression Sequence
is, proved by mathematical induction in this paper.

2.1. System of Kifilideen Generalized Matrix
Progression Sequence of Infinite Term
The system of progression of Kifilideen’s
Generalized Matrix Sequence of the infinite term of
increasing members of successive levels with the first
level having one member is generated as

EO)+i(0)+ k() +i(0)+f, kM +i(D)+f; k@2)+i(0)+f, kQR)+i(D)+f,kQ2)+i(2)+f;
kB)+i(0)+fk@B)+i(D)+ k@) +i(2Q)+f,kB)+i(3)+f; k(4)+i(0)+ f,k(4)+i(1) +f,
kM) +i2)+f k(@) +iB)+f k(D) +i(d)+f; k(5)+i(0)+f,k(B)+i(1) + f, k() +i(2) +f,
k(5) +i(3) +f,k(5) +i(4) + f,k(5) +i(5) + f; k(6) +i(0) + f,k(6) +i(1) + f,k(6) +i(2) + f,
k(6) +i(3) +f,k(6) +i(4) + f,k(6) +i(5) + f,k(6) +i(6) + f; k(7)+i(0)+ f,k(7)+i(1) +f,

k(D+i@2)+f, k(M +iB)+f k(7)) +i(4) + f,k(7)+i(5) + L k(7)+i(6) + f,k(7T)+i(7)+f; ...

The Kifilideen’s Generalized Matrix Sequence of the
infinite term of increasing members of successive levels
with the first level having one member has endless terms.
The progression of the sequence begins without end. The
placement of the progression of each term of the infinite
term of Kifilideen’s Generalized Matrix Sequence in
standardized order in Kifilideen’s Matrix Structural
Framework is displayed in Table 2. From the Table 2;
Level 1, 2, 34, 5, ... has 1,2,3,4,5, ... member (s)
respectively. The coefficients of k and i are the same for
the last member in each level.

The coefficient of k for member (s) in levels 1, 2, 3,4,
5,...are 0,1, 2, 3, 4, ... respectively. The coefficient of

i is increasing in the level from 0 to one magnitude less
than the value of the level in the analyzed level. For any
particular sequence, the values of k,i and f have fixed
values. k, i and f are the migration level value, migration
step value and first term respectively. From the analysis
of Table 2, generally steps 1 and 2; 3 and 4; 5 and 6; 7
and 8;... have 1; 2; 3; 4;... member (s) respectively. The
value of the coefficient of k is fixed for any particular
level and step but varies from one level and step to
another level and step. From one level to another
successive level the number of members increases by
one. The first level has one member.

Table 2: The placements of infinite terms in Kifilideen’s Matrix Structural Framework.

L L L3

Ly s

k() +i(0) +f
k(1) +i(0) +f

ED)+iD)+f k@ +i(0)+f
EQ)+i(D)+f
k2Q)+i2)+f

k(3)+i(0) +f
EB)+i(D)+f
EGB)+i2)+f
EGB)+i(3)+f

k(4)+i(0) +f
k@) +i()+f
k@) +i2)+f
k) +i(3) +f
k@) +i4)+f

2.2. Kifilideen’s
Infinite Term

The stepwise mathematical induction of the
generation of the Kifilideen’s term mathematical

Term Mathematical Formula of

77

formula of the infinite term of the Kifilideen’s
Generalized Matrix Progression Sequence is analyzed
as follows:
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Level 1,1=1; T, =k(0) +i(0) + f 1)
T,=k(1-1D+i(1-1)+f (2)

Level 2, I = 2: T, = k(1) +i(0) + f ®3)
T,=k(2-D+i@2-2)+f 4)

Ty =k()+i()+f ®)

Ts=k(2-1D)+iB-2)4+f (6)

Level 3,1 = 3; T, =k(2)+i(0)+f ("
T, =k@B-1D+i(d—-+f (8)

Ts =k(2)+i(1) +f 9)

Ts=k(B3-1)+i(5-4)+f (10)

To=k)+i(2)+f (11)

Te=k(3-1)+i(6—4)+f (12)

Level 4,1 = 4; T, =k(3) +i(0) + f (13)
T,=k(4—-1)+i(7-7)+f (14)

Te=k@)+i(1) +f (15)

Tg=k(4—1)+i(8—7)+f (16)

To=kB3)+i(2) +f 17

To=k(4—1)+i(9-7)+f (18)

Tio = k() +i(3) + f (19)

Tio=k(4—1)+i(10=7)+f (20)

Level 5,1 =5; Ty =k(4) +i(0) + f (21)
Ti=k(G-1+i(11—-11)+f (22)

Ty, = k(@) +i()+f (23)

Ty, =k(5-1D)+i(12—11)+f (24)

Ty = k(4) +i(2) +f (25)

Tis=k(5—1)+i(13—-11)+f (26)

T, =k(@)+iR)+f (27)

Tu=k(5-1)+i(14—11)+f (28)

Tis =k(4d)+i(d)+f (29)

Tis=k(5—-1)+i(15—-11)+f (30)

Level [,1=1; T, = k(@) +i(s) + f (31)
Y+ f (32)

T,=k(l—1) +i(n—

Generally, from the stepwise mathematical induction of
the Kifilideen’s term mathematical formula of the infinite term
of Kifilideen’s Generalized Matrix Progression Sequence
increasing members for successive levels with the first level
having one member is achieved as:

T,=k(l-1D)+i(s)+f (33)

T,=k(a)+in—m)+f (34)
Comparing (33) and (34),

a=l—lands=n—-—-m (35)

Where T, is the value of the nt" the term, f is the first term,
k is the migration level value, i is the migration step value,
n is the number of terms, a is the migration level factor, m
is the migration step factor, [ is the level value of the term
and s is the migration term step difference factor.
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Table 3 presents the value of [, a, and m for each level of
the Kifilideen’s Matrix Structural Framework of the infinite
term of the Kifilideen’s Generalized Matrix Progression
Sequence of increasing members of successive levels with the
first level having one member. From the Table 3, when the
values of [ (level) are 1,2,3,4, 5,6, ..., 1, ..., ... the values of
aare0,1,2,3,4,5,...,a, ..., ... respectively while the values
of mae (1)-»1,(1+1)-2,(1+1+2)-4,(1+
1+42+3)-7,(1+1+24+3+4)-11,QA+1+2+
3+4+5)->16,..,m,...,..respectively.

So, generally, for an infinite term of the Kifilideen’s
Generalized Matrix Progression Sequence of increasing
members for successive levels with the first level having
one member, we have:
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Fora=l-1m=14+14+24+3+4+5+-- (36)
Letm=1+p,where f =1+2+3+4+5+--(37)
The series of S is an arithmetic progression series. From
Table 3, omitting the first term of the series of m in the
Table 3, the number of terms of # is equivalent to the value
of a. Using the summation of the arithmetic progression
formula showcased by Stroud and Booth (2007),
Oluwasanmi (2011); we have:

S, =>Qw+(z—1d) (38)
Where S, is the sum of the series, 8, z isthe number of terms
of the series, §, w is the first term, and d is the common
difference between two successive terms of the series, S.

From (37), S, =B, w=1,d=T,-T,=2—-1=2,z=
a = migration level factor (39)

z = a, Since it has been deduced that the number of terms
of the series of S is equivalent to the value of a when the
first term of the series of m is omitted in Table 3.

S;=B=52x1+(a-1)x1) (40)
B=22+a-1) (41)
__a(a+1)
p== (42)
Put (42) in (37), we have:
m=1+p=1+4D (43)
_ 2ta(atl) (44)

2

Table 3. The value of [, a and m for each level of the Kifilideen’s Matrix Structural Framework of the infinite term.

l | a | m
1 0 1=1
2 1 1+1=2
3 2 1+1+2=4
4 3 1+1+2+43=7
5 4 1+1+2+3+4=11
l -1 1+4+1+2+3+4+5+6+-+(—-1)=1+14+2+3+4+5+6++a
m= a’+a+2 (45) migration step factor, [ is the level value of the term and s is
2 the migration term step difference factor.
a=1-1 (46)
2.3. Mathematical Formulation of the Migration Level
Put (46) in (45), we have: Factor, a of Infinite Term
m= W# 47) Table 4 layouts the placement of the terms of
_ P-204141-1+42 48) Kiﬁlide?en’s Generalized Matrix P.rogression Seqlllence of
2 increasing members of successive levels having one
_ o2 (49) member in the first level. The mathematical formulation of

2

In all, the Kifilideen’s term mathematical formula of the
infinite term of Kifilideen’s Generalized Matrix
Progression Sequence of increasing members of successive
levels having one member in the first level is obtained as:
T,=k(e)+in—m)+f (50)

a’+a+2 12—1+42
a=1-1, o m=— (51)
Where T, is the value of the n'" term, f is the first term, k
is the migration level value, i is the migration step value, n

is the number of terms, a is the migration level factor, m is
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the migration level factor, a of the infinite term of the
Kifilideen’s Generalized Matrix Progression Sequence of
increasing members of successive levels having one
member in the first level is demonstrated as follows:

From Table 4, level 1 contains T; having a = 0; level 2
contains T, T5 all having a = 1; level 3 contains Ty, Ts, T
all having a = 2; level 4 contains T, Tg, To, T1( all having
a = 3; level 5 contains Ty, T12, T13, T14, T15 @ll having a =
4y i),
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Table 3 displays the relationship of the migration level
factor, a and the number of term of the first member of each
level. Taking into consideration the term of the first
member of each level, we have:

Levell, a=0 n=1=1 (52)
Level2, a=1 n=1+1=2 (53)
Level 3, a=2 n=1+1+2=4 (54)
Level4,a=3, n=1+1+2+3=7 (55)
Level 5, a=4 n=14+1+2+3+4=11 (56)

The series of @ is an arithmetic progression series. From the
summation of the arithmetic progression formula presented
by llori et al. (2000), and Nwabuwanne (2001); we have:
Sq =3Qw+(q—1)d) (59)
Where S, is a sum of the series, ¢, q is the number of terms
of the series,p, w is the first term, and d is the common
difference between two successive terms of the series, ¢.
From Table 3, omitting the first term of the series n, the
number of terms of ¢ is equivalent to the value of a.
From (58), S; = @, q = a =migration level factor,

Levella=l—1, n=14+142+3+4+5+6++a ) W:LdjTZ_lez_l:l (60)
Sq=(p=5(2x1+(a—1)><1) (61)
p=-2+a—-1) (62)
Letn = 1+ ¢ inthe seriesof nin (57) Q= @ (63)
¢=1+2+3+4+5+-- (58)
Table 4: The placement of the infinite term of the Kifilideen’s Generalized Matrix Progression Sequence
L L L, L, I
S1 T
S2 T,
S3 T3 T,
Sa Ts T;
Ss Ts Tg Ty,
Se Ty Ty,
S7 Tio Ti3
Sg T14
S9 Tis
S10
1
T2
Put (63) in (58), we have: Since a is positive, therefore:
n=1+¢= 1+@ (64) q = —2Hven-7 (73)
2
_ arar2 (65) From Table 4, level 1 contains T; having a = 0; level 2
2 . ) .
2tat2=2n (66) c:)lnt':aln_s T,, T3 alllhavllng a= 1 level 3 contains YI‘;,,hTS,_T6
P ra+t2—2n=0 67) all having a = 2; level 4 contains T, Tg, Ty, T1¢ all having

Using the quadratic formula presented by Adu (2004),
Asuquo et al. (2007); we have:
X = —b+Vb?%-4ac

”» (68)
a=1,b=1c=2-2nandx =a (69)
g =1t (1)2—4x1x(2-2n) (70)

2x1
a4 = -1+y/1-8+8n (71)
2x1
a= -1+v8n-7 (72)

2
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a = 3; level 5 contains Ty 4, Ty2, T13, T14, T15 @ll having a =
4 ey,

The value of a for the first term of each level in
Kifilideen’s Matrix Structural Framework is the same as the
other terms in that level. This indicates that the value of a is
the same for all terms in the same level. So, (85) can be used
to obtain the value of the migration level factor, a for any
term of the infinite term of Kifilideen’s Generalized Matrix
Progression Sequence for increasing members of successive
levels and having one member in the first level.
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Generally, the Kifilideen’s term mathematical formula for
an infinite term of Kifilideen’s Generalized Matrix
Progression Sequence of increasing members of successive
levels and having one member in the first level is achieved as:

Where nthe number of the term of the Kifilideen is’s
Generalized Matrix Progression Sequence and [ is the level
value of the term in the Kifilideen’s Matrix Structural
Framework of the Kifilideen’s Generalized Matrix

2.5. Kifilideen’s Position Mathematical Formula of the

T,=k(@)+iln—m)+f (74) Progression Sequence.
a = Migration level factor = —="=7 28n—7 (75)
. . a’+a+2  12-1+2
m =Migration step factor = m = = (76) Infinite Term
2.4. Kifilideen’s Level Mathematical Formula for the

Infinite Term
The generation of the Kifilideen’s level formula for the
infinite term of the Kifilideen’s Generalized Matrix
Progression Sequence of increasing members of successive
levels and having one member in first level is generated as:
From (51), we have:

Table 5 displays the position of each term of the infinite
term of Kifilideen’s Generalized Matrix Progression
Seqguence of increasing members of successive levels and one
member in the first level in Kifilideen’s Matrix Structural
Framework. In level 1: T, isin position 1; in level 2: T,, T5 are
in positions 1 and 2 respectively; in level 3: Ty, Ts, Ty are in
position 1, 2 and 3 respectively; in level 4: T, Tg, Ty, Ty, are
in position 1, 2, 3 and 4 respectively; in level 5: T;4, T,
Ty3,T14, Ty5 are in position 1, 2, 3, 4 and 5 respectively;

The stepwise analysis of the mathematical induction of the

l=a+1 (77

Put (73) into (77), we have:
l :_1+— ‘28n_7+1 (78) teey sy ey
| = LhEn7 79)

The Kziﬁlideen’s level mathematical formula for the
infinite term of the Kifilideen’s Generalized Matrix
Progression Sequence is attained as:
_ 1+V8n-7

Kifilideen’s position mathematical formula of the infinite term
of the Kifilideen’s Generalized Matrix Progression Sequence
of increasing members of successive levels and one member
in the first level is illustrated as follows:

l - (80)
Level 1; position = p = 1; T, =k(0)+i(0) + f (81)
T,=k(1-1D+i(1-1D+f (82)
Level 2; position = p = 1; T, = k(1) +i(0) + f (83)
L,=k@-1D+i(1-1D+f (84)
Level 2; position = p = 2; T;=k(D)+i(D)+f (85)
T, =k(2-1D)+i2-1D+f (86)
Level 3; position = p = 1; Ty =k(2)+i(0)+f 87)
T,=k@B-1D+i(1-D+f (88)
Level 3; position = p = 2; Ts =k(2)+i(D)+f (89)
Ts=kB-1D+i2-1)+f (90)
Level 3; position = p = 3; Te =k(2)+i(2)+f (1)
T,=k(3—-1)+iB-1D+f (92)
Level 4; position = p = 1; T; = k(1) +i(0) + f (93)
T,=k2-1)+i(1-1)+f (94)
Level 4; position = p = 2; Tg = k(1) +i(1) +f (95)
To=k2-1D)+i2-1)+f (96)
Level 4; position = p = 3; To=k(1)+i(2)+f ©7)
To=k2-1D)+iB-1+f (98)
Level 4; position = p = 4; Tio =k(1)+iB) + f (99)

Level; position =p = p;

Tw=k(Z-1D+i(4-1)+f (100)

T,=k(l—1)+i(p—1)+f
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Table 5: The position of each term of the infinite term in Kifilideen’s Matrix Structural Framework.
L 2 L3 ly ls

S1 pp—~Th
S2 P T
S3 p, = T3 =T
S p:—Ts p1—T;
Ss pz = Ts p: T p1 = Tiq
Se p3 =Ty p2 = T2
S7 ps = Ty p3 = T3
Sg Ps = Tia
So ps = Tis

Generally, the Kifilideen’s position mathematical I=4, a=3; n=1+1+2+3=7 (112)
formula for Kifilideen’s Generalized Matrix I=5, a=4; n=1+1+2+3+4=11 (113)
Progression Sequence is generated as: I=6, a=5; n=1+1+2+3+4+5=16 (114)

T,=k(l-D+ilp—-1D+f (102)
Comeparing (74) and (102), we have:
n-m=p-1 (103 o
n=m+p—1 (104) Position 2
. " i . =2, a=1; n=2+1=3 (115)
Where T, is the value of the n™ term, f is the first term,
. . . L =3, a=2; n=2+1+2=5 (116)
k is the migration level value, i is the migration step =4 a=3 n=2+1+2+3=8 (117)
1S Mig P Tactor TESpectively, * 126, a=5; n=2+1+2+3+4+5=17 (119)
level value of the term and p is the position of the n'
term in the Kifilideen’s Matrix Structural Framework.
From (76), = m = 32 = £t (10s) ~Position3
. I=3, a=2; n=3+1+2=6 (120)
Put (88) in (104), we have:
( )2 (104) I=4, a=3; n=3+1+2+3=9 (121)
a“+a+2
n=—-H-—+p-1 (106) I=5, a=4; n=3+1+2+3+4=13 (122)
"= a2+a+22+2p—2 (107) I=6, a=5; n=3+1+2+3+4+5=18 (123)
2
n= % (108)
OR .
Position 4
Equation (108) can be inaugurated as follows: =4, a=3; n=4+1+2+3=10 (124)
. . I=5, a=4; n=4+1+2+3+4=14 (125)
Table 6 shows the relationship between [, p, n, and a of =6, =5 n=4+142+3+4+5=19 (126)
the infinite term of Kifilideen’s Generalized Matrix e -
Progression Sequence of increasing members of
successive levels and one member in the first level. .
From Table 6; we have: Position p
Position 1 I=l,a=a; n=p+1+2+3+4+5+---+a (127)
I=1, a=0; n=1=1 (109)
=2, a=1; n=1+1=2 (110) Let n=p+r in the series of n in (127)
I=3, a=2: n=1+1+2=4 (111) Where t=1+2+3+4+5+--- (128)
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The series of T is an arithmetic progression series.
The summation of the arithmetic progression series

From (128),
S, = 7, v = a =Migration level factor, y = 1,

presented by Bunday and Mulhollsnd (2014); and d=T,-T,=2-1=1 (130)
Godman et al. (1984) is utilized as follows: S,=1=22x1+(a—1)x1) (131)
v 2

Where S,, is sum of the series, T, v is the number of terms
of the series, 7, y is the first term, and d is the common
difference between two successive terms of the series, t.

Table 6. The relationship between [, p, n and a of the infinite term.

l a=1-1 14

l a D n

1 0 1 1=1

2 1 1 1+1=2

2 1 2 2+1=3

3 2 1 1+1+2=4

3 2 2 2+1+2=5

3 2 3 3+414+2=6

4 3 1 1+1+2+3=7
4 3 2 2+1+2+3=8
4 3 3 3+1+2+3=9

4 3 4 4+1+2+3=10

pP+1+2+3+4+5++-+-+a

_ a(a+1) (133)
2
Put (133) in (128), we have:
n=p+r=p+@ (134)
= Zptatte (135)
_ a’+a+2p (136)

2
Where n the number of terms, a is the migration level

factor andp is the position of the n'" term in the
Kifilideen’s Matrix Structural Framework.

This (136) is the same as what was obtained in (108).

2.6. Kifilideen’s Term Step Level Mathematical
Formula of the Infinite Term

Table 7 layouts the step and level of each term of the

infinite term of Kifilideen’s Generalized Matrix
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Progression Sequence of increasing members of
successive levels with one member in the first level in
Kifilideen’s matrix structural framework. In level 1: T;
isin step level (s,1): (1,1); inlevel 2: T,, T5 are in step
level (s,0): (2,2) and (3,2) respectively; in level 3:
T4, Ts, Teare in step level (s,1): (3,3), (4,3) and (5,3)
respectively; in level 4: T,,Tg, Ty, Ty are in step level
(s,D: (4,4), (5,4), (6,4) and (7,4) respectively; in level
5: T11,T12, T13,T14, Tys are in step level (s,1): (5,5),
(6,5), (7,5), (8,5) and (9,5) respectively; ..., ..., ..,

The stepwise analysis of the mathematical induction
of the Kifilideen’s term step level mathematical formula
of the infinite term of the Kifilideen’s Generalized
Matrix Progression Sequence of the infinite term of
increasing members of successive levels with one
member in the first level is presented as:
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Step 1, Level 1; slyy, T, =k()+i(0)+f (137)
Step 1, Level 1; s, i =k(A-D+i1-1)+f (138)
Step 2, Level 2; sly,, T, =k@Q)+i(0)+f (139)
Step 2, Level 2; slyy, T, =k2-1)+i(2-2)+f (140)
Step 3, Level 2; sly,, T3=k()+i()+f (141)
Step 3, Level 2; sly3p, T3=k(2-1)4+i(3-2)+f (142)
Step 3, Level 3; slys, T,=k@)+i(0)+f (143)
Step 3, Level 3; Slaz, T,=k(3-1)+i(3-3)+f (144)
Step 4, Level 3; slys,  Ts=k@)+i(0)+f (145)
Step 4, Level 3; sly3, Ts=k@B-D+i(4-3)+f (146)
Step 5, Level 3; Sles, Te =k(2)+i(0)+f (147)
Step 5, Level 3; sls3, Te=k@B-1D+i(5-3)+f (148)
Step 4, Level 4; Slyy, T, =k3)+i(0)+f (149)
Step 4, Level 4; Slyq, T,=k(4-1D)+i4-4)+f (150)
Step 5, Level 4; Sley, Ts=k@B)+i()+f (151)
Step 5, Level 4; Slsy, Ts=k(4-1)+i(5-4)+f (152)
Step 6, Level 4; Slga, To=k@B3)+i(2)+f (153)
Step 6, Level 4; Slgs, To=k(4—-1)+i(6—-4)+f (154)
Step 7, Level 4; Slyg, Tho=kB)+i(3)+f (155)
Step 7, Level 4; Slyy, Two=k(@d-1D+i(7-4)+f (156)
Step s, Level [; Sle, T,=k(l-D+i(s=D+f (157)
Table 7: The layout of the step and level of each term of the infinite term
L L 3 s
Sy sli; » Ty
S5 sly, = T,
S3 Sly, = T slys = T,
Sy Slys = Tg Slyy = T,
Ss slsz = T slsy > T slss = Thy
Se Slea = To Sles = T1z
S7 slz4 = Tio slys > T3
Sg slgs = Tha
S slos = Tis
S10
S11
S12
Generally, the Kifilideen’s term step level n=m+s—1 (160)
mathematical formula of the Kifilideen’s Generalized £, (76), m= 12-l+2 (161)
Matrix Progression Sequence of the infinite term of . 2
. . . . Put (76) in (160); we have:
increasing members of successive levels with one 2 14o
member in the first level is expressed as: n=-——+s-—1I (162)
T,=k(l-1)+i(s=D+f (158) = Lotretes—al (163)
Comeparing (74) with (158); we have: )
n-m=s-—1I (159)  n=3022 (164)
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2n =12 —31+25+2 (165)
- Zn‘lzzﬂ (166)

Note: In any particular level of the Kifilideen’s
Generalized Matrix Progression Sequence of the infinite
term of increasing members of successive levels with
one member in the first level in the Kifilideen’s Matrix
Structural Framework,

s>1
Also, in any particular level of the Kifilideen’s
Generalized Matrix Progression Sequence of the infinite
term of increasing members of successive levels with
one member in the first level in the Kifilideen’s Matrix
Structural Framework, the level accommodates
members until the coefficient of k and i are the same.
From (158), T,=k(l-1D)+i(s=-D+f (167)
So, at the last member of a particular level in the
Kifilideen’s Matrix Structural Framework of the
Kifilideen’s Generalized Matrix Progression Sequence
of the infinite term of increasing members of successive
levels with one member in the first level the coefficient
of k and i are the same.
Therefore we have: [—1=s—1 (168)
s=2l-1 (169)
So, the maximum value of step, s is obtained for any
particular level, [ using the (169).

At the start of any step in the Kifilideen’s Matrix
Structural Framework of the Kifilideen’s Generalized
Matrix Progression Sequence of the infinite term of
increasing members of successive levels with one
member in the first level, the first member in that level
is in equal value of step and level that is:

s=1 (170)
Comparing (102) with (167); we have:

p—1=s-1 (a71)

p=s—1l+1 (172)

2.7. Kifilideen’s Step—Level Mathematical
Formula of the Infinite Term

Table 8 presents the layout of the step—level of each
term of the infinite term of the Kifilideen’s Generalized
Matrix Progression Sequence of the infinite term of
increasing members of successive levels with one
member in the first level in the Kifilideen’s Matrix
Structural Framework. In level 1: T; is in step level (sl):
11; in level 2: T,, T are in step level (sl): 22 and 32
respectively; in level 3: Ty, Ts, T, are in step level (sl):
33, 43 and 53 respectively; in level 4: T,, Tg, To, Ty are
in step level (sl): 44, 54, 64 and 74 respectively; in
level 5: Ty4, Ty, Ti3, T4, Tyg are in step level (sl): 55,
65, 75, 85 and 95 respectively; ...,

TNRILY)

Table 8. The layout of the step and level of each term of the infinite term

L L, L, ly ls
Sq 11-T;
S 22T,
S3 32T, 33-T,
Sy 43 > T; 44 > T,
Sg 53Ty 54 - Ty 55- Ty,
Se 64 - Ty 65 - T,
S5 74 - Ty, 75 - Ty5
Sg 85— T14
Sg 95 d T15
S10
S11
S12

The stepwise analysis of the mathematical induction
of Kifilideen’s step—level mathematical formula of the
infinite term of Kifilideen’s Generalized Matrix
Progression Sequence of the infinite term of increasing
members of successive levels with one member in the
first level is generated as follows: The arrangement of
the step and level sl in Kifilideen’s Matrix Structural
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Framework is in the form of an infinite term of
Kifilideen’s Generalized Matrix Progression Sequence
of increasing members of successive levels with one
member in the first level. In Table 8,

f =firstterm = 11, (173)
k =migration level value =T, — T, =22 - 11 =11 (174)
i =migrationstepvalue=T; — T, =32—-22=10 (175)
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Where f is the first term, k is the migration level value,
i is the migration step value, T; is the value of the first
term, T, is the value of the second term and T; is the
value of the third term of Kifilideen’s Matrix Structural
Framework of Table 8.

The stepwise analysis of the mathematical induction
of Kifilideen’s step-level mathematical formula of
Kifilideen’s Generalized Matrix Progression Sequence

of the infinite term of increasing members of successive
levels with one member in the first level is established.
Using Kifilideen’s term formula invented in (50) for the
infinite term of Kifilideen’s Generalized Matrix
Progression Sequence of the infinite term of increasing
members of successive levels with one member in the
first level, we have:

Step 1 Level 1; Ty; sl =11(0) + 10(0) + 11 =11 (176)
Step 1 Level 1; Ti; sl=11(0)+101 —-1)+11 =11 a7
Step 2 Level 2; T; sl =11(1) + 10(0) + 11 =22 (178)
Step 2 Level 2; Ty; sl=11(1) +10(2 —2) + 11 = 22 (179)
Step 3 Level 2; Ts; sl =11(1) + 10(1) + 11 = 23 (180)
Step 3 Level 2; T; sl=11(1) +10(3 = 2) + 11 = 23 (181)
Step 3 Level 3; Ty; sl =11(2) + 10(0) + 11 =33 (182)
Step 3 Level 3; Ty; sl=11(2) +10(4 —4) +11 =33 (183)
Step 4 Level 3; Ts; sl=11(2) +10(1) + 11 =43 (184)
Step 4 Level 3; Ts; sl=11(2) + 10(5 — 4) + 11 = 43 (185)
Step 5 Level 3; Ts; sl=11(2) +10(2) + 11 =53 (186)
Step 5 Level 3; Te; sl=11(2) +10(6 —4) + 11 =53 (187)
Step 4 Level 4; T;; sl=11(3) +10(0) + 11 = 44 (188)
Step 4 Level 4; T;; sl=11(3)+10(7-7)+ 11 =44 (189)
Step 5 Level 4; Tg; sl=11(3) +10(1) + 11 =54 (190)
Step 5 Level 4; Tg; sl=11(3)+10(8 —=7) + 11 =54 (192)
Step 6 Level 4; T; sl=11(3) + 10(2) + 11 = 64 (192)
Step 6 Level 4; To; sl=1113)+109—-7)+11 =64 (193)
Step 7 Level 4; Tio; sl=1113)+10(3) + 11 =74 (194)
Step 7 Level 4; T10; sl=11(3)+10(10-7)+ 11 =74 (195)
Step s Level [; T.; sl=11(a) + 10(n —m) + 11 = sl (196)
Generally, Kifilideen’s step—level mathematical 3. Results and Discussion

formula for the infinite term of the Kifilideen’s
Generalized Matrix Progression Sequence of the infinite
term of increasing members of successive levels with
one member in the first level is invented as:
sl=11(a) + 10(n —m) + 11 (297)
Where n is the number of terms, a is the migration
level factor, m is the migration step factor, and sl is the
step-a level value of the term.

86

If an agricultural processing company wishes to
adopt Kifilideen’s Generalized Matrix Progression
Sequence of infinite terms to develop a salary structure
for the staff of the company, the staff of the company in
the 5", 10 " and 13 " terms of Kifilideen’s Structural
Matrix Framework receive monetary incentives of
¥ 95,000, ¥125,000 and ¥ 140,000 respectively.
Determine the following:
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(i) The level, the step, and the position of the staff in the
5t 10t and 13" terms of the Kifilideen’s
Structural Matrix Framework;

(ii) The migration level value of the salary structure;

(iii) The migration step value of the salary structure;

(iv) The salary received by the staff in the first term of
the Kifilideen’s Structural Matrix Framework;

(v) Find the salary to be received by staff in the 15 "
term of the Kifilideen’s Structural Matrix
Framework; also, state the level, the step, and the
position of the term of the staff;

(vi) Produce Kifilideen’s Structural Matrix Framework
for the salary structure of the company for the first
six levels.

Solution

1(a) the level, the step, and the position of the staff in
the 5 t" term of the Kifilideen’s Structural Matrix
Framework is obtained as follows:
For5¢"term,n = 5, Ts =¥95,000 (198)

The migration level factor, a of the staff in the

5t" the term is achieved as:

Migration level factor of the staff in the 5" term =

a4 = —1+/8n—7

- (199)
Migration level factor of the staff in the 5" term =
a= —1+v/8%X5-7 (200)

2

Migration level factor of the staff in the 5 " term =

a = 23723 (201)
Migration level factor of the staff in the 5 " term =
a=2 (202)
So, the migration level factor, a of the staff in 5¢"* term = 2
For the migration step factor, m of the staff in the
5th term, we have:

Migration step factor of the staff in the 5 t* term =

_ a’+a+2 (203)

T2

Migration step factor of the staff in the 5 t* term =

224242
. (204)

Migration step factor of the staff in the 5 " term =
(205)
So, the migration step factor, m of the staff in 5t term
is 4.

m= 4
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The migration level factor, a of the staff in the 5¢" term
obtained in (202) is used to obtain the value of the level
of the staff in the 5" term which is presented as
follows:

The level of the staff in the 5 term =
l=a+1=2+1=3

So, the staff in 5t"the termis in level 3.

(206)

The value of the level of the staff in the 5 " term attained
in (206) and the number of terms of the staff in the 5"
term is used to determine the value of the step of the staff
in the 5 t* a term which is obtained as follows:

Step of the staff in the 5 t" term =

_ Zn—122+3[—2 (207)
Step of the staff in the 5 " term =
—32 -
s = 2X5-3 2+3><3 2 (208)
Step of the staff in the 5 " term = 4 (209)

Therefore, the staff in the 5 term is in step 4.

The number of terms and the migration step factor,
m of the staff in the 5¢" term is used to determine the
value of the position of the staff in the 5 " term which
is presented as follows:
Position of the staff in the 5 t* term=

n—-m+1 (210)
Position of the staff in the 5 " term =

5—-4+1 (211)
Position of the staff in the 5 & term = 2 (212)

So, the staff in the 5t the term is in position 2.

The equation generated for the 5!"term using the
Kifilideen’s term formula of the Kifilideen’s
Generalized matrix progression sequence is presented as
follows:

T,=k(a)+in—m)+f (213)

Number of terms, n of the staff in the 5:the term is 5,
the migration level factor, a of the staff in the 5t term
is 2 and the migration step factor, m of the staff in the
5t term is 4. From the question [1] the staff in the
5t" the term  received monetary incentives  of
¥ 95,000, so the equation generated for the 5t the term
is given as:

Fifthterm Ts = k(2) + i(5 — 4) + f = ¥95,000 (214)
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2k + i+ f = ¥95,000 (215)

From (206), (209) and (212), the staff in the 5" the
term is in level 3, step 4, and position 2 in the
Kifilideen’s Structural Matrix Framework

1(ib) The level, the step, and the position of the staff in
the 10 t" term of the Kifilideen’s Structural Matrix
Framework is obtained as follows:

For 10" term,n = 10, Ty, = ¥ 125,000 (216)

The migration level factor, a of the staff in the
10 t" the term is achieved as:
Migration level factor of the staff in the 10 t* term =
q = —1Hven—7 V28”‘7 (217)
Migration level factor of the staff in the 10 t* term =
P —1+\/82><10—7 (218)
Migration level factor of the staff in the 10 t* term =
a =3.7720 (219)
Migration level factor of the staff in the 10 t* term =
a=3 (220)
So, the migration level factor, a of the staff in the
10t" term is 3.
For the migration step factor, m of the staff in the
10t" term, we have:
Migration step factor of the staff in the 10 t" term =

a2+2a+2 (221)

m =

Migration step factor of the staff in the 10 t" term =

32+23+2 (222)

Migration step factor of the staff in the 10 t" term =
m= 7 (223)
So, the migration step factor, m of the staff in the

10t termis 7.

The migration level factor, a of the staff in the 10" term
obtained in (220) is used to obtain the value of the level
of the staff in the 10" term which is presented as
follows:

The level of the staff in the 10 t* term =

l=a+1=3+1=4 (224)

So, the staff in 10t the term is in level 4.
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The value of the level of the staff in the 10" term
attained in (224) and the number of terms of the staff in
the 10 t" term is used to determine the value of the step
of the staff in the 10" the term which is obtained as
follows:

Step of the staff in the 10 t* term =

s = w (225)
Step of the staff in the 10 t* term =

_ 2><10—422+3><4—2 (226)
Step of the staff in the 10 t* term = 7 (227)

Therefore, the staff in the 10t"term is in step 7.

The number of terms and the migration step factor, m of
the staff in the 10¢" term is used to determine the value
of the position of the staff in the 10 t* term which is
presented as follows:

Position of the staff in the 10 t* term=n — m + 1 (228)
Position of the staff in the 10 t" term = 10 — 7 + 1(229)
Position of the staff in the 10 t* term = 4 (230)
So, the staff in the 10t"the term is in position 4.

The equation generated for the 10t*term using the
Kifilideen’s term formula of the Kifilideen’s
Generalized matrix progression sequence is presented as
follows:

T,=k(a)+in—m)+f (231)

Number of terms, n of the staff in the 10t the term is
10, the migration level factor, a of the staff in the
10%" term is 3 and the migration step factor, m of the
staff in the 10" term is 7. From the question [1] the staff
in the 10%"term received monetary incentives of
N 125,000,s0 the equation generated for the
10" the term is given as:

Tenthterm T, = k(3) +i(10 —7) + f = ¥125,000 (232)

3k + 3i + f = N 125,000 (233)

From (224), (227) and (230), the staff in the 10 " the

term is in level 4, step 7 and position 4 in Kifilideen’s

Structural Matrix Framework.

1(ic) The level, the step and the position of the staff in
the 13 " term of the Kifilideen’s Structural Matrix
Framework is obtained as follows:

For 13"term,n = 13, T;3 = ¥140,000

(234)
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The migration level factor, a of the staff in the
13 t" term is achieved as:
Migration level factor of the staff in the 13 t* term =

- —1+\/28n—7 (235)

Migration level factor of the staff in the 13 t* term
a= —1+\/82X13—7 (236)
Migration level factor of the staff in the 13 t* term =
a = 4.4244 (237)
Migration level factor of the staff in the 13 & term =
a=4 (238)
So, the migration level factor, a of the staff in the
13" term is 4.

For the migration step factor, m of the staff in the
13t" term, we have:
Migration step factor of the staff in the 13 ** term

_ a2+2a+2 (239)

Migration step factor of the staff in the 13 " term =

42+24+2 (2 40)

m =

Migration step factor of the staff in the 13 " term =
m= 11 (241)

So, the migration step factor, m of the staff in the

13" termis 11.

The migration level factor, a of the staff in the 13" term

obtained in (238) is used to obtain the value of the level

of the staff in the 13" term which is presented as

follows:

Level of the staff in the 13 t" term =
l=a+1=4+1=5

So, the staff in 13tthe term is in level 5.

The value of the level of the staff in the 13" term

attained in (242) and the number of terms of the staff in

the 13 t" term is used to determine the value of the step

of the staff in the 13" a term which is obtained as

follows:

Step of the staff in the 13 t* term =
__2n-12431-2
o 2

(242)

(243)

Step of the staff in the 13 t* term =
5= 2x13-5%2+3x5-2

~ (244)
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Step of the staff in the 13 & term = 7 (245)
Therefore, the staff in the 13t"term is in step 7.

The number of terms and the migration step factor,
m of the staff in the 13" term is used to determine the
value of the position of the staff in the 13 * term which
is presented as follows:

Position of the staff in the 13 t" term =

p=n—-m+1 (246)
Position of the staff in the 13 t" term =

p=13-11+1 (247)
Position of the staff inthe 13 term=p =3  (248)

So, the staff in the 10" the term is in position 3.

The equation generated for the 13%term using the
Kifilideen’s term formula of the Kifilideen’s
generalized matrix progression sequence is presented as
follows:

T,=k(a)+iln—m)+f (249)

Number of terms, n of the staff in the 13¢"the term is
13, the migration level factor, a of the staff in the
13" term is 4 and the migration step factor, m of the
staff in the 13" term is 11. From the question [1] the
staff in the 13" the term received monetary incentives
of ¥140,000,s0 the equation generated for the
13" the term is given as:

Thirteenth term =

Ti3 = k(4) +i(13 — 11) + f = ¥ 140,000
4k + 2i + f = ¥ 140,000

(250)
(251)

From (242), (245) and (248), the staff in the 13 " term

is in level 5, step 7 and position 3 in Kifilideen’s

Structural Matrix Framework

1(ii) the value of the migration level value, k, the
migration step value, i, and the salary received by
the staff in the first term, f of the salary structure
is obtained as follows:

From (215), (233), and (251), we have:

2k+i+ f =%95,000 (252)
3k +3i+ f =%125,000 (253)
4k +2i+ f = ¥ 140,000 (254
Using Crammer’s rule, we have:
2 1 1\ /k N 95,000
<3 3 1) (l) = (N 125,000) (255)
4 2 1/ \f N 140,000



Kifilideen L. Osanyinpeju Ethiop.J.Sci.Sustain.Dev., Vol. 10 (2), 2023
2 1 1
a=[3 3 1f=23 Y-12 |+1f 3=26-2-16-9+16-12) (256)
4 2 1 2 1 4 1 4 2
A=2(1)-1(-D)+(-6)=2+1—-6=-3 (257)
95,000 1 1
! 31 125,000 1 125,000 3
Ak =1125,000 3 1| =95,000 —1| ’ +1| ’ (258)
140,000 2 1 |2 1 140,000 1 140,000 2
Ak =95,000(3 —2) — 1(125000 — 140000) + (250000 — 420000) (259)
Ak =95,000(1) — 1(—15,000) + (—170,000) = — #60,000 (260)
2 95,000 1
. ! 125,000 1 3 1 3 125,000
Ai=|3 125,000 1|=2 | ’ — 95,000 +1 | ’ (261)
4 140,000 1 140,000 1 |4 1| 4 140,000
Ai =2(125,000 — 140,000) —95,000(3 — 4) + 1(420,000 — 500,000) (262)
Ai = 2(—15,000) — 95,000(—1) + 1(—80,000) = —30,000 + 95,000 — 80,000 = —15,000 (263)
2 1 95,000
. 3 125,000 3 125,000 3 3
Af =13 3 125,000 = 2‘ ’ — 1| ’ + 95,000 (264)
4 2 140,000 2 140,000 4 140,000 |4 2
Af = 2(420,000 — 250,000) — 1(420,000 — 500,000) + 95,000(6 — 12) (265)

Af = 2(170,000) — 1(—80,000) + 95,000 (—6) = 340,000 + 80,000 — 570,000 = — ¥ 150,000 (266)

Ak _ —%60,000

ke==% = —=">==%20,000; (267)
P = % = ZN13090 _ ¥5,000; (268)
f= % = ‘*“%‘3’000 =¥ 50,000. (269)

1(ii) the migration level value of the salary structure =
k = ¥20,000: (270)
1(iii) the migration step value of the salary structure =
i =¥5,000; (271)
1(iv) the salary received by the staff in the first term =
f =%50,000. (272)
1(v) For 15 t" the term, n (273)

15,

The migration level factor, a of the staff in the

15 t" the term is achieved as:

Migration level factor of the staff in the 15 t* term =

q = —1Hven—7 V28”‘7 (274)

Migration level factor of the staff in the 15 t* term =
— —1+\/82><15—7 (275)

Migration level factor of the staff in the 15 " term =

a = 4.8151 (276)
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Migration level factor of the staff in the 15 t* term =
a=+4% (277)
So, the migration level factor, a of the staff in the
15" term is 4.

For the migration step factor, m of the staff in the
15" term, we have:

2
Migration step factor=m = = +2a+2 (278)
2
Migration step factor=m = ‘Lzﬂ (279)
Migration step factor=m = 11 (280)

So, the migration step factor, m of the staff in the
15t" termis 11.

The salary to be received by staff in the 15 " the term
is obtained as:

T,=k(a)+in—m)+f (282)

Fifteenth term = T, = 20,000 X (4) + 5,000 X
(15-11) + 50,000 (283)
T,s = the salary received by staff in the 15 " term

= N 150,000 (284)
Level of the staff in the 15 t" term =
l=a+1=4+1=5 (285)
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So, the staff in 15 the term is in level 5.
Step of the staff in the 15 t* term =

s = Z”_lzzﬁ (286)
Step of the staff in the 15 t* term =

_ 2><15—5;+3x5—2 (287)
Step of the staff in the 15" term = 9 (288)

Therefore, the staff in the 15" the term is in step 9.
Position of the staff in the 15 t" term=

p=n—-m+1 (289)
Position of the staff in the 15 " term =
p=15-11+1 (290)

Position of the staff in the 15 " term =

p=>5 (291)
So, the staff in the 15 the term is in position 5.

From (285), (288) and (291), the staff in the 15 " the
term is in level 5, step 9 and position 5 in Kifilideen’s

Structural Matrix Framework

1(vi)To produce Kifilideen’s Structural Matrix
Framework for the salary structure of the company
for the first five levels we have:
The migration level value of the salary structure =
k =¥ 20,000; the migration step value of the salary
structure =i = ¥5,000, and the first term = f =
§50,000. So, Kifilideen’s Structural Matrix
Framework for the salary structure of the company for
the first five levels is presented in Table 9.

Table 9. The salary structure of the company of question 1 for the first five levels.

L L, I I, Is
s, T, =%50,000
S5 T, = ¥ 70,000
Ss T, = ¥ 75,000 T, = ¥ 90,000
Ss Ts =N 95,000 T, = ¥ 110,000
Ss T, = ¥ 100,000 Ty = N 115,000 Ty, = N 130,000
Se Ty = N 120,000 T,, = ¥ 135,000
s, Tyo = N 125,000 Ty = N 140,000
Sg T,, = ¥ 145,000
So Tys = ¥ 150,000

From Table 9, the salary structure increases from one
level to another towards the right and also increases
down within a level. Table 9 indicates that the migration
level value is ¥ 20,000 and the migration step value is
N 5,000. Also, from the Table 9, it is noted that the
difference between the salaries received by the last
member in a level and the last member in the successive
level is¥ 25, 000. This is obtained by the addition of the
migration level value, k and the migration step value, i.
[2] A developer develops a balloon blow-up video
game adopting Kifilideen’s Generalized Matrix
Progression Sequence of infinite terms. To migrate from
one level and step to another, the player has to blow up
a definite number of balloons following the progression
sequence. If the number of balloons in the 15,2 and
37 terms of the game are 10, 27 and 35 respectively,
determine the following:

(i) The migration level value of the game;
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(ii) The migration level value of the game;

(iii) The first term value of the game;

(iv) The number of balloons in level 4 and step 6 of the
game and the number of terms at this stage;

(v) The number of balloons in 7 t* term of the game;

(vi) If the number of balloons in level 5 is 86, find the
step the player would be in at such level. Also,
determine the number of terms the player would be
in in the game.

(vii) Produce Kifilideen’s Structural Matrix Framework
for the balloon blow—up video game for the first
five levels.

Solution
From question [2], we have: T; = 10, T, = 27,T; = 35
2(i) the migration level value of the game =

2(ii) the migration step value of the game =
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2(iii) the first term value of the game = f = 10, (294)

2(iv) To find the number of balloons in level 4 and step
6 of the game, we have:

T,=k(l-1D+i(s=-D+f (295)

l=45s=6k=17i=8and f = 10 (296)
T,=17Xx(4—-1)+8x(G-4)+11=7x3+
8x1+11=40 (297)

The number of balloons in level 4 and step 6 of the game
is 40.

The number of terms of the game at this stage = n =
2_ 2_
l 3l;—25+2 — 4 3><42+2><6+2 =9 (298)

The stage of the game is 9 t* term.

2(v) to find the number of balloons in 7 t* term of the
game, we have:

For 7th the term, n = 7, (299)
Migration level factor of the number of balloons in
the 7 t* term = @ = Y87 (300)

2
number of balloons in
(301)

Migration level factor of the

—1+v8X7-7
2

the 7" term=a =

number of balloons in
(302)

number of balloons in
(303)

number of balloons in

(304)

Migration level factor of the
the 7t term=a = 3
Migration level factor of the
the 7t" term=a = 3
Migration step factor of the

a’+a+2
2

the 7" term =m =

number of balloons in
(305)

Migration step factor of the
324342

the 7" term=m = .

number of balloons in
(306)

Migration step factor of the
the7 " term=m = 7

The number of balloons in the 7 * term of the game is
obtained as:

T,=k(a)+iln—m)+f (307)

Seventhterm =T, =17 X (3) +8 x (7 —7) + 10 (308)
T, = number of balloons in 7 t* term of game = 61 (309)
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2(via) to find the step the player would in level 5if T, =
86 is obtained as:

T,=861=5 (310)
Migration level factor of player in level 5
a=1l-1=5-1=4 (311)
Migration step factor of player in level 5 =
m = a2+2a+2 (312)
Migration step factor of player in level 5
2

_ 4 +24+2 (313)
Migration step factor of player in level 5
m= 11 (314)
T,=k(a)+iln—m)+f (315)
86=17x44+8x(n—11)+10 (316)
8Xx(n—11) =86—10—68 (317)
8x(n—11)=8 (318)
n=12 (319)

The stage of the game is 12 " term.

The step the player would in level 5 (if T,, = 86) =

—12 -
— 2n 12+3l 2 (320)

5= 2X12—-52+3X5-2
- 2

The step the player would be in step 6

=6 (321)

2(vib) is the number of terms the player would be in in
the game for level 5 and step 6 is 12 " term.
n=12 (322)

2(vii) to produce Kifilideen’s Structural Matrix
Framework for the balloon blow-up video game,
we have:

The migration level value of the game = k = 17; the

migration step value of the game = i = 8; the first term

value of the game = f = 10. So, Kifilideen’s Structural

Matrix Framework for the balloon blow-up video game

for the first five levels is presented in Table 10.
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Table 10. The balloon blow-up video game of question 2 for the first five levels.

L L, I L ls
S1 T, =10
S5 T, =27
S3 T; = 35 T, = 44
Sy Ts = 52 T, =61
Ss Te = 60 Ty = 69 Ty, =78
Se Ty =77 Ty, = 86
Sy Tyo = 85 T3 = 94
Sg Ty4 = 102
So T;s = 110

- N . 5
Table 10 indicates that the migration level value is m = 3*3+2 (330)

17 and the migration step value is 8. Also, from the
Table 10, it is noted that the difference between the

2
Migration step factor of the gold ring in the 7 t* term=

number of balloons in the last member in a level and the m=7 (331)

last member in the successive level is 25. This is o h

obtained by the addition of the migration level value, k ~ Level of the gold ring in the 7" term =

and the migration step value, i. l=a+1=3+1=4 (332)

(3) A jewelry manufacturing company produced aseries  Step of the gold ring in the 7 " term =

of gold rings of various masses, following Kifilideen’s S=n—m+l=7-7+4=4 (333)

Generalized Matr_lx Progression Sequence of !nflnlte Position of the staff in the 7 thterm =

terms to have various levels and steps of gold rings. If n-a?—a

the masses of the gold ring developed inthe 15¢, 7" and P :_ 2 _ " (334)

12" terms of the Kifilideen’s Structural Matrix POSItIOanngl;fsstaff in the 7% term =

Framework are 200 g,500g and 640 g respectively; p=—F— (335)

present the masses of the gold rings designed for the first Position of the staff in the 7 t* term =

five levels in the Kifilideen’s Structural Matrix p=1 (336)

Framework.

T,=k(a)+iln—m)+f (337)
; Seventh term

Solution .

From the question we have: =T, =k(3)+i(7-7)+f=500g (338)
T,=f=200g (323) 3k+f=500g (339)
For7t"term,n = 7, T, =500 g (324) Put (323) in (339)

C I h 3 x k4200 = 500 (340)
Migration level factor of the gold ring in the 7 ** term 3k = 300 (341)
=q=—""2 (325) k=100g (342)

Migration level factor of the gold ring in the 7" term ~ The migration level value of the gold ring =
_ —14+VBX7-7 (326) k=100g (343)
IR o o For12t"term,n = 12, T, =640 g (344)

Migration level factor of the gold ring in the 7 ** term Migration level factor of the gold ring in the 12 t* term
=a=3 (327) s T -

Migration level factor of the gold ring in the 7 t" term T 2 (345)
=a=3 (328) Migration level factor of the gold ring in the 12 th term

— — —1++/8%x12-7 (346)

Migration step factor of the gold ring in the 7 t* term
a’+a+2
=m= (329)

2
Migration step factor of the gold ring in the 7 t* term=
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2
Migration level factor of the gold ring in the 12 * term

=a= 4.2170 (347)
Migration level factor of the gold ring in the 12 t* term
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Migration step factor of the gold ring in the 12 t* term

o — a? +2a+2 (349)
Migration step factor of the gold ring in the 12 t* term
424442
=m= > (350)
Migration step factor of the gold ring in the 12 t* term
=m= 11 (351)
Level of the gold ring in the 12 t* term =
l=a+1=4+1=5 (352)
Step of the gold ring in the 12 term =
72 _ _c2 -
— 2n—-1“+31-2 — 2X12—-5%+4+3%x5-2 -6 (353)
2 2
Position of the staff in the 12 t" term =
p=n—-m+1 (354)
Position of the staff in the 12 term =
p=12-11+1=2 (355)

Position of the staff in the 12 t" term =

p=2 (356)
T, =k(a) +iln—m) +f (357)
f =200 g and k = 100 (358)

Twelfth term =
Ty, = 100 X (4) +i(12 — 11) 4 200 = 640 g (359)

400 +i+200 =640 g (360)
The migration step value of the gold ring =
i=40g (361)

To produce the masses of the gold rings designed for the
first five levels in Kifilideen’s Structural Matrix
Framework; we have:

The migration level value of the mass of the gold ring =
k =100 g; the migration step value of the mass of the
gold ring =i = 40 g and the first term of the mass of
the gold ring = f = 200 g. So, Kifilideen’s Structural
Matrix Framework for the masses of the gold ring for
the first five levels is presented in Table 11.

Table 11. The masses of the gold ring of question 3

L 2 3 Ly ls
S1 T, =200g
Sy T,=300g
S3 T; =340g T,=400¢g
Sy Ts =440g T, =500g
Ss Te =480 g Tg =540g T,1 =600g
Se T, =580g T, =640 g
Sz Tio=620g T3 =680g
Sg T4 =720g
Sy Tis =760g

Table 11 indicates that the migration level value is
100 g and the migration step value is 40 g. Also, from
the Table 11, it is noted that the difference between the
mass of the gold ring in the last member in a level and
the last member in the successive level is 140 g. This is
obtained by the addition of the migration level value, k
and the migration step value, i.

(4) A private college school implements Kifilideen’s
Generalized Matrix Progression Sequence of the infinite
terms to develop salary structure for the staff [principal
(level 1), vice principals (level 2), Head of Departments
(level 3), Senior teachers | (level 4), Senior teachers Il
(level 5), Junior teachers | (level 6), Junior teachers 1l
(level 7), Security Officer (level 8) and Cleaner] of the
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school. A Junior Teacher | (level 7) in step 11 receives
a monetary incentive of ¥160, 000 while a Senior
Teacher | (level 4) in position 4 receives a monetary
incentive of ¥ 350, 000. A staff at the 437% term of the
Kifilideen’s Structural Matrix Framework receives
monetary incentives of ¥ 40, 000. Determine the
following:

(i) the level, the step, and the position of the staff that

received monetary incentives of ¥ 40, 000;

(ii) the migration level value of the salary structure;
(iii) the migration step value of the salary structure;

(iv) the salary received by the principal (level 1) in step 1;
(v) the salary received by the Head of Department (level

3) in step 2;
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(vi) produce Kifilideen’s Structural Matrix Framework
for the salary structure of the private school.

Solution

4()For43™term,n = 43, T,; =¥40,000 (362)

The migration level factor, a of the staff in the

4374 the term is achieved as:

Migration level factor of the staff in the 43 7% term =
— —1+\/28n—7 (363)

Migration level factor of the staff in the 43 7% term =

_ —1+V8x43-7
=— (364)

a

Migration level factor of the staff in the 43 7% term =
a=8.6788 (365)
Migration level factor of the staff in the 43 7% term =
a=38 (366)
So, the migration level factor, a of the staff in the
4374 term is 8.

For the migration step factor, m of the staff in the
4374 term, we have:
Migration step factor of the staff in the 43 7¢ term =

_ a2+2a+2 (367)

Migration step factor of the staff in the 437¢ term =

82+28+2 (368)

m =

Migration step factor of the staff in the 43 7% term =
m= 37 (369)
So, the migration step factor, m of the staff in the
4374 term is 37.

The migration level factor, a of the staff in the
4374 term obtained in (366) is used to obtain the value
of the level of the staff in the 437 term which is
presented as follows:

Level of the staff in the 4374 term =
l=a+1=84+1=9

So, the staff in 43 "¢term is in level 9.
The value of the level of the staff in the 437¢ term
attained in (370), the migration step factor of the staff in
the 4374 term obtained in (369) and the number of
terms of the staff in the 43 7 term is used to determine
the value of the step of the staff in the 5 " term which
is obtained as follows:

(370)
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Step of the staff in the 43 t" term =

s=n—-—m+1 (371)
Step of the staff in the 43 7% term =

s=43-37+9 (372)
Step of the staff in the 437¢ term = 15 (373)

Therefore, the staff in the 43 7% term is in step 15.

The number of terms and the migration step factor,
m of the staff in the 43 7% term is used to determine the
value of the position of the staff in the 43 7@ term which
is presented as follows:
Position of the staff in the 437 term=

p=n—-m+1 (374)
Position of the staff in the 43 7% term =
p=43-37+1 (375)

Position of the staff inthe 43" term=p = 7 (376)
So, the staff in the 43 7% term is in position 7.

From (370), (373) and (376), the staff in the 43 7% term
is in level 9, step 15 and position 7 in Kifilideen’s
Structural Matrix Framework

A(ii) The equation generated from the 43 "¢ term using
the Kifilideen’s term formula of the Kifilideen’s

Generalized matrix progression sequence is
presented as follows:
T,=k(a)+in—m)+f (377)

Number of term, n of the staff in the 43 "4term is 43, the
migration level factor, a of the staff in the 43 7% term is
8 and the migration step factor, m of the staff in the
4374 term is 37. From the question [4] the staff in the
437 term  received monetary  incentives  of
¥ 40,000, so the equation generated for the 43 ™term
iS given as:

Forth — third term =

Tys = k(8) + i(43 — 37) + f = N 40,000 (378)

8k + 6i + f = ¥ 40,000 (379)
For a junior teacher I (level 7) in step 11 receiving
monetary incentives of & 160, 000, we have:

The equation generated for a junior teacher | (level 7) in
step 11 using the Kifilideen’s term formula of the
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Kifilideen’s generalized matrix progression sequence is
presented as follows:
T,=k(l-1D)+i(s=-D+f

Forl=7,s =11, we have:

(380)
(381)
T, = k(7 —1) +i(11 —7) + f = ¥ 160,000 (382)

6k + 4i + f = ¥ 160,000 (383)

For a senior teacher I (level 4) in position 4 receiving
monetary incentives of & 350, 000, we have:

The equation generated for a senior teacher | (level 4) in
position 4 using the Kifilideen’s term formula of the
Kifilideen’s generalized matrix progression sequence is
presented as follows:

T,=k(l-1D)+i(s=D+f (384)
Forl = 4,s = 4, we have: (385)
T,=k(4—1)+i(4—4)+f =¥350,000 (386)
3k + f =%350,000 (387)
From (379), (383) and (387), we have:

8k + 6i + f = ¥40,000 (378)
6k + 4i + f = ¥160,000 (379)
3k + f = ¥350,000 (380)
Subtract (380) from (378), we have:

5k + 6i = —¥310,000 (381)
Subtract (379) from (378), we have:

2k + 2i = —¥ 120,000 (382)
Multiply (382) by —3, we have:

—6k — 6i = ¥360,000 (383)
Add (381) to (383), we have:

—k =%50,000 (384)
k = —¥50,000 (385)
Put (385) in (380), we have:

3k + f = ¥350,000 (386)
3(—¥50,000) + f = ¥350,000 (387)
f =%500,000 (388)
Put (385) and (388) in (379), we have:

6k +4i+ f =¥160,000 (389)

6(—N50,000) + 4i +¥500,000 = ¥ 160,000(390)

4i = N 160,000 + ¥ 300,000 — ¥500,000  (391)
4i = —N 40,000 (392)
i = —¥ 10,000 (393)
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So, the migration level value of the salary structure=
k = —¥%50,000. (394)

4(iii) the migration step value of the salary structure
=i = —¥10,000. (395)

4(iv) the salary received by the principal (level 1) in step
1=f=%500,000 (396)

4(v) the salary received by the Head of Departments
(level 3) in step 2 is determined as follows:
T,=k(l-1D)+i(s=-D+f (395)

l=3,s=2k=-%50,000i{=-¥10,000and

£ =N500,000 (396)
T, = —¥ 50,000 X (3 — 1) + (—N 10,000) X

(3 —2) + ¥500,000 (397)
T, = —N 100,000 — ¥ 10,000 + ¥ 500, 000 =

¥ 390,000 (398)

The salary received by the Head of Departments (level
3) instep 2 is ¥ 390, 000.

(4vi)To produce Kifilideen’s Structural Matrix
Framework for the salary structure of the private
school for the nine levels, we have:

The migration level value of the salary structure =
k = —¥50,000; the migration step value of the salary
structure =i = —¥ 10,000 and the first term = f =
N500,000.So, Kifilideen’s  Structural  Matrix
Framework for the salary structure of the private school
for the first nine levels is presented in Table 12. From
Table 12, the principal (level 1) in step 1 received the
highest monetary incentives with a value of % 500,000.
Also, the salary structure decreases across the levels and
decreases within each level. The Table 12 indicates that
the migration level value is —¥50,000 and the
migration step value is —%10,000. Also, from the
Table 12, it is noted that the difference between the
salaries received by the last member in a level and the
last member in the successive level is - 60,000. This is
obtained by the addition of the migration level value, k
and the migration step value, i.
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Table 12. The salary structure of the private school of question 4 for the first nine levels.
L I 3 ly ls l l7 lg ly

Principal Vice Head Senior Senior Junior Junior Security Cleaner
Principals of teachers teachers teachers teachers Officer
Departments | 1 | 1

s; ¥500,000
Sy ¥ 450,000
S3 ¥ 440,000 ¥ 400,000
Sy ¥ 390,000 ¥ 350,000
Ss ¥ 380.000 ¥ 340,000 ¥300,000
Se ¥330,00 ®290,000 #%250,000
S7 ¥320,000 ¥280,000 240,000 200,000
Sg §270,000 230,000 N190,000 150,000
S ¥260,000 ¥N220,000 ¥%180,000 140,000 %100,000
S10 ¥210,000 ¥170,000 %130,000 %90,000
S11 ¥200,000 ¥N160,000 %120,000 ¥80,000
S12 §¥150,000 &110,000 70,000
S13 ¥ 140,000 ¥100,000 %60,000
S14 ¥90,000 ¥50,000
S1s ¥80,000 ¥40,000
S1s ¥ 30,000
S17 ¥20,000

The difference between the salaries received by the
last member in a level and the last member in the
successive level=k +i=(—%50,000) +
(—¥10,000) = —¥ 60,000 (399)

4. Conclusion

This study invented stepwise analysis, generation,
and applications of Kifilideen’s Matrix Structural
Framework for an infinite term of increasing members
of successive levels with the first level having one
member of Kifilideen’s Generalized Matrix Progression
Sequence. The values of members of the cluster were
designed and developed for Kifilideen’s Generalized
Matrix Progression Sequence of the infinite term of
increasing members of successive levels with the first
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