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STABILITY ANALYSIS OF SOLUTIONS FOR A CLASS OF THIRD-ORDER 

NON LINEAR DUFFING-TYPE DIFFERENTIAL EQUATION
1 2Kalu, Uchenna  and Anozie, V.O

Department of Mathematics,
Michael Okpara University of Agriculture, Umudike Abia State, Nigeria.

1 2Email: uchennakalu304@gmail.com ,   anozievictorobinna@gmail.com

Abstract
In this paper, the eigenvalue method is applied to study the stability of solutions for a class of third-
order nonlinear Duffing-type differential equation. By dimensionalizing the equation to a first-order 
system, the nonlinear parts of each of the equivalent system derived is linearized using Maclaurin 
series expansion, stability solutions were investigated and it was concluded that since all the 
eigenvalues do not all have negative real parts, the system is unstable.

Keywords: Duffing-type ODE, eigenvalue method, Linearization, Stability.
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TREND ANALYSIS ON THE PRODUCTION OF MILLET IN KEBBI STATE, 
NIGERIA

*Muhammad Umar, Umar Muhammad Bala & Abubakar Ibrahim
Department of Mathematics, Federal University Birnin Kebbi, Kebbi, Nigeria

*Corresponding author: muhammadumarjega7@gmail.com

Abstract
The purpose of this research is to perform Trend analysis on the production of millet in Kebbi State, 
Nigeria. The research examine the trend pattern/behavior of the data, fit linear trend, quadratic trend 
and exponential growth curve model and determine the model that best fit the data among the three 
models. The research also analyses the significance of the best fitted model and forecast the production 
value of milletproduction in Kebbi State. The data used for this research was secondary data which 
covers the period of 19 years (2000 to 2018) through Kebbi Agricultural and Rural Development 
Authority (KARDA) Headquarters, Kebbi State. Analysis of data was achieved through Time series 
plot, trend analysis, measures of accuracy and test of significance. The result obtained shows that there 
is an increment in the production of millet in Kebbi State for the period under study.

Keywords: Millet, Production, Trend Analysis, Forecasting

Introduction The term "millet" is used loosely (9.3 million hectares which was 30 percent of the 

to refer to several types of small seeded annual world area) and production (8.3 million tons, 

grasses, belonging to species under the five again about 37 percent). World trade in pearl 

genera in the tribe Paniceae, namely Panicum, millet is less than 1 percent of the production. 

Setaria ,  Echinochloa ,  Pennisetumand India, USA, Argentina and China are major 

Paspalum, and one genus, Eleusine, in the tribe exporters. Virtually, all the world pearl millet 

Chlorideae(FAO, 2007). Most of the genera are production is done by the subsistence farmers 

widely distributed throughout the tropics and and is rarely commercially traded (FAOSTAT, 

subtropics of the world. The genus Pennisetum 2017). Millet is widely grown in the semiarid 

for example includes about 140 species, some of tropics of Africa and Asia and constitutes a major 

which are domesticated and some are growing in source of carbohydrates and proteins for people 

the wilderness (Binuomote and Odeniyi, 2013). living in these areas. In addition, because of the 

Millet is small-grained annual, water-weather important contribution of drought resistant crops 

cereal belonging to grass family. They are highly to national food security and potential health 

tolerant of extreme weather condition such as benefits, millet is one of the most important 
th

drought and are similarly nutritious among drought-resistant crops and the 6  cereal crop in 

major cereal, such as rice and wheat. Millet is an terms of world agricultural production (FAO, 

important crop in the semiarid tropics of Asia 2007).According to Devi et al. (2011), millet has 

and Africa (especially in India, Mali, Nigeria and resistance to pests and diseases, short growing 

Niger), with 97% of millet production in season and productivity under drought 

developing countries. The most widely grown conditions compared to major cereals. The world 

millet is pearl millet (PennisetumGlacum). Pearl total production of millet grains at last count was 

millet (Pennisetumglaucum) is the world's 762,712 metric tons and the top producer was 

hardiest warm season coarse cereal crop. It can India with an annual production of 334,500 tons 

survive even on the poorest soils in the driest (43.85%) and Niger was the second producers 

regions, on highly saline soils and in the hottest with 108,798 metric tons and Nigeria made the 

climate condition. India is the largest single third world producers with 59,994 metric tons 

producer of pearl millet, both in terms of area (FAO, 2007). In many African countries, millet 

18 



is often the main component of many meals and (Izge, 2006).There is an extensive literature on 

is essentially consumed as steam-cooked value chains of food grains mainly for cereals 

products (“couscous”) thick porridges (“To”) (rice and wheat), but very few studies examined 

and thin porridges (“Ogi”) that can be used as a the coarse cereals including pearl millet. Coarse 

complementary food for infants and young cereals, like sorghum and pearl millet, assume 

children, it is also used in brewing beer (Obilana, significance in the prevailing cropping pattern in 

2003). In Nigeria, kunu is a very nutritious dry land areas, as they require little inputs and are 

beverage that can supply most of the nutrient more droughts tolerant as compared to other 

requirements by the body. Kunu for millet gives competing crops (Reddy et al., 2013; HOPE 

the highest nourishment to the body; it has more Project, 2017). 

nutritive value and is a good source of energy 

because of the amount of protein, normal total Materials And Methods

solids, moderate pH and acidity.Millets are The area of the study is the entire Kebbi state 

highly nutritious, non-glutinous and not acid which is among large producers of millet in 

forming foods. Hence they are soothing and easy Nigeria. For the purpose of analysis, Kebbi State 

to digest. They are considered to be the least data on millet production, area and yield was 

allergenic and most digestible grains available. obtained from the Kebbi Agricultural and Rural 

Compared to Paddy rice, especially polished D e v e l o p m e n t  A u t h o r i t y  ( K A R D A )  

Paddy rice, millets release lesser percentage of Headquarters, Kebbi State and the data cover the 

glucose and over a longer period of time. This periods of 19 years (2000 -2018).

lowers the risk of diabetes more here. Millets are 

particularly high in minerals like iron, The Statistical technique used to achieve the aim 

magnesium, phosphorous and potassium. Finger and objectives of this study is; Time series 

millet (Ragi) is the richest in calcium content, analysis which involved time series plot, trend 

about 10 times that of Paddy rice or wheat. analysis, measures of accuracy and test of 

Millets grow well in dry regions as rain-fed significance.

crops. By eating millets, we will be encouraging In this work, the data was analyzed by fitting 

farmers in dry land areas to grow crops that are three (3) models namely:

best suited for those regions (Stanly and i. Linear trend model (Method of least 

Shanmugam, 2013).The constraints of Millet squares)

production are shortage of fertilizers, lack of ii. Exponential growth curve model

support from the government to boost their iii. Quadratic trend model

farming activities as well as inadequate land 
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AN ECONOMIC ORDER QUANTITY MODEL FOR ITEMS THAT ARE 
BOTH AMELIORATING AND DETERIORATING WITH LINEAR 

INVENTORY LEVEL DEPENDENT DEMAND AND FIXED PARTIAL 
BACKLOGGING RATE

Y. I. Gwanda, A. A. Yusuf* and M.Z. Ringim
Department of Mathematics

Kano University of Science and Technology, Wudil, Nigeria
*Corresponding author: ayusuf07@gmail.com

Abstract
In this paper, we develop an economic order quantity model for items that are simultaneously 
ameliorating and deteriorating where the demand rate is a function of the on-hand inventory with 
shortages. The inventory undergoes two stages. In the first stage, the items incurred increase in weight 
or utility due to growth and at the same time may deteriorate in value due to diseases, death, feeding 
expenses and other factors. Thus in this stage the inventory is depleted due to the combine effects of 
demand and deterioration. In the second stage, shortages start to accumulate and the unsatisfied 
demand is partially backlogged at a rate which is a fixed fraction of demand rate during the shortage 
period. The model determines the best cycle length so as to minimize the overall cost. Numerical 
examples are given to illustrate the model and a sensitivity analysis carried out to see the effect of 
changes to some model parameters on the decision variables. Accordingly, the parameter values are 
increased/decreased taking one parameter at a time while the other parameters are kept at their original 
value in order to study the effect of parameter changes. It was observed that all the decision variables 
are sensitive to changes in all the parameters except the stock-depended demand rate and the 
opportunity cost per unit due to lost sales, while as expected all the decision variables increase with 
increase in the ordering cost. 

Keywords: Economic Order Quantity model, Amelioration, Deterioration, Partial backlogging, 
Linear demand
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BLOCK STORMER-COWELL METHOD FOR SOLVING BRATU 
EQUATIONS

1 2 3
B. T. Olabode, A. L. Momoh, and M. K. Duromola

1,2,3( Federal University of Technology, Akure).

Abstract
This work focuses on the numerical solution of Bratu equations, which is extremely helpful in studying 

nonlinear systems. Block Stormer-Cowell-method (BSM) is proposed for the direct solution of Bratu 

initial and boundary value problems using boundary value techniques. The method is implemented in a 

block-by-block unification version which has unique advantages and is applied without restriction. 

The method is formulated by adopting a collocation and interpolation technique with carefully selected 

points within the integration interval. The stability property of the method revealed            -stability. 

The rate of convergence (ROC), efficiency and solution curves are presented separately to show the 

proposed method's consistency, efficiency and accuracy advantages. The results show that the method 

gives accurate solutions and is suitable for Brat equations' direct solution.

Keywords:  Bratu Equation; Stormer-Cowell-method; Block unification;             -stability.
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HYBRID INERTIAL ALGORITHM FOR GENERALIZED MIXED EQUILIBRIUM 

PROBLEMS AND FIXED POINT PROBLEMS FOR BREGMAN RELATIVELY 

NONEXPANSIVE MAPPINGS IN BANACH SPACES

1 2 3Lawal Umar , Tafida M. Kabir  And Ayuba M. Umar
1,2Department of Mathematics, Federal College of Education, Zaria, Nigeria.

3Division of Agricultural Colleges. Ahmadu Bello University, Zaria. Nigeria.

Corresponding author: mktafida.555@gmail.com, 

Abstract
In this paper, we introduce a modified hybrid inertial iterative algorithm for approximating a common 

solution of generalized mixed equilibrium problems and fixed points problems for finite family of 

continuous Bregman relatively nonexpansive mappings in Banach Spaces. Then we prove strong 

convergence of the sequence to some element in the mentioned set. Our results extend and improve 

recent results announced by many authors. 
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CONTINUOUS FORMULATION OF HYBRID BLOCK MILNE TECHNIQUE FOR 
SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS

1* 2  3  4  5K. J. Audu , Y. A. Yahaya , J. Garba , A. T. Cole and F. U. Tafida
,1,2,3,4Department of Mathematics, Federal University of Technology, P.M.B. 65 Minna, Nigeria
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Abstract
In most scientific and engineering problems, ordinary differential equations cannot be solved by 
analytic methods. Consequently, numerical approaches are frequently required. A block hybrid Milne 
technique was formulated in this paper in order to develop a suitable algorithm for the numerical 
solution of ordinary differential equations. Utilizing power series as the basis function, the proposed 
method is developed. The developed algorithm is used to solve systems of linear and nonlinear 
differential equations, and it has proven to be an efficient numerical method for avoiding time-
consuming computation and simplifying differential equations. The fundamental numerical properties 
are examined, and the results demonstrate that it is zero-stable and consistent, which ensures 
convergence. In addition, by comparing the approximate solutions to the exact solutions, we 
demonstrate that the approximate solutions converge to the exact solutions. The results demonstrate 
that the developed algorithm for solving systems of ordinary differential equations is straightforward, 
efficient, and faster than the analytical method.

Keywords: Ordinary differential equations, numerical solution of ODEs, Hybrid Milne method, 
approximate solutions, algorithm and power series
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STATISTICAL ANALYSIS ON DIABETIC PATIENTS:
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Abstract
Diabetic is a common Disease that is affecting Human life globally. In this research we present the 
result of Diabetic patients Data obtained from Murtala Muhammed Specialist Hospital for one year 
which is analyzed using one-way Analysis of Variance (Anova) technique to compare groups of 
patients across, Sex, Admission, Discharge and Death. From the result we found that there is 
significant difference between the Means of these four groups of Variables at (0.05) level of 
significance.

Keywords: Diabetic, Anova, Multiple Comparisons and Murtala Muhammed Specialist Hospital

Introduction mellitus. Type one DM is characterized by loss of 

Diabetes the insulin producing beta cells of pancreatic 

Diabetes mellitus (DM) is a group of metabolic islets, leading to insulin deficiency.

disorders in which there are high blood sugar Type two DM is characterized by insulin 

levels over a prolonged period. The high blood resistance, which may be combined with 

sugar levels may lead to the symptom which relatively reduced insulin secretion. The 

include polyuria, polydipsia, polyphagia. If left defective responsiveness of body tissues to 

un t rea ted  d iabe tes  can  cause  many  insulin is believed to involve the insulin receptor. 

complications. Acute complication can include However, the specific defective are not known 

d iabe t i c  ke toac idos i s ,  hyperosmola r  [2].

hyperglycemic state, or even death. Serious The classic symptoms of untreated diabetes are 

long-term complications include cardiovascular weight loss, polyuria (increase urination), 

disease, stroke, chronic kidney disease, food polydipsia (increase thirst), polyphagia (increase 

ulcers, and damage to the eyes. hunger). Symptoms may develop rapidly (weeks 

Diabetes is due to either the pancreas not or months) in type one DM, while they usually 

producing enough insulin or the cells of the body develop much more slowly and may subtle or 

not responding properly to the insulin produced absent in type two DM. Several other symptoms 

There are three main types of diabetes [2]. can mark the onset of diabetes although they are 

not specific to the disease. In addition to the 

known ones above, they include blurring vision, Clinical Features of Diabetic
headache, fatigue, slow healing of cuts and Diabetes mellitus is classified into four broad 
itching skin. Prolonged high blood glucose can categories; type one, type two, gestational 
cause glucose absorption in the lens of the eye, diabetes and ”other specific types”. The other 
which lead to changes in its shape, resulting in specific types are collection of a few dozen 
vision changes. A number of skin rashes that can individual causes. Diabetes is more variable 
occur in diabetes are collectively known as disease than once thought and people may have 
diabetic dermadromes [12].combination of forms. The term ”diabetes ” 

without qualification, usually refers to diabetes 
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Causes of Diabetes levels and for the general public should be 

In [10], Musman et al. conducted a study initiated in order to help prevent or delay 

”Pharmaceutical hit of anti-type 2 diabetes occurrence of the disease.

mellitus on the phenolic extract of Malaka In [6], Khadayat et al. performed a study 

(Phyllanthus emblica L.) flesh” . The phenolic ”Evaluation of the alpha-amylase inhibitory 

extract of the phyllanthus emblica was activity of Nepalese medicinal plants used in the 

administered to the glucose-induced rats of the treatment of diabetes mellitus”. They used a 

Wistar strain Rattus norvegicus for 14 days of the microtiter plate approach to assess inhibitory 

treatment where metformin was used as a activity against alpha-amylase of methanolic 

positive control. The data generated was extracts of thirty-two medicinal plants. A starch 

analyzed by two-way Anova software related to tolerance test was used in rats to investigate the 

the blood glucose level and by SAS software in-vivo study of the methanolic extracts 

related to histopathological studies at a concerning glibenclamide as the positive control. 

significant 95% confidence. Their results The data obtained was analyzed using one-way 

revealed that the administration of the extract to Anova and further analyzed by Dunnett's one side 

the rats with a concentration of 100 mg/kg body comparison by SPSS V19. Their result shows 

weight demonstrated a very significant decrease that Acacia catechu, Dioscoreabulbifera, and 

in blood glucose levels and repaired damaged Swertiachirata exhibited inhibitory activity 

cells better than administering the extract at a against alpha-amylase and with IC values; 49.9, 50 

concentration of 200 mg/kg body weight. They 296.1, and 413.5µg/mL, respectively. They 

concluded that the phenolic extract of the Malaka concluded that enzymic assay for alpha-amylase 

flesh can be utilized as antitype two Diabetes inhibition using extracts was successfully 

mellitus without damaging other organs. evaluated. Also, the in-vitro and in-vivo study 

In [7], Khlaifat et al. conducted a study ”Cross- model revealed that medicinal plants could be a 

sectional survey on the diabetes knowledge, risk potent source of alpha-amylase inhibition. So, 

perceptions and practices among university they could serve as potential candidates for 

students in south Jordan” . A self-administered future development with minimal or no adverse 

structured questionnaire of N=3000 participants side effects.

from seven universities campuses were In [4] , Feng et al. conducted a study ”Stress 
administered about their diabetes knowledge, adaptation disorders play a role in rat gestational 
risk perception and practices in south Jordan. diabetes with oxidative stress and glucose 
They considered only 2158 (1031 Male and 1127 transporter-4 expression”. They assigned the rats 
Females) with ages ranging between 18 to 50 to a randomly control group and gestational 
years (97.2% <30 years) were included in the diabetes mellitus (GDM) group. Data were 
final analysis. Their results shows that 41.9% of analyzed using mean, one-way Anova, and 
the participants have poor diabetes knowledge, multiple linear regression analysis using SPSS 
52.5% of the participants have moderate 19.0. They found that stress adaptation existed in 
perception on the risk of diabetes, and 61.9% of GDM rats, and insulin resistance is an important 
the participants have slightly higher practice. biological basis for the occurrence of GDM. 
They concluded that; the university students They concluded that attention to stress and stress 
knowledge, perceived risks and practices related hormones besides stricter diet control 
towards the disease were not adequate, and they should be given to prevent adverse perinatal 
recommended that programs aiming to increase outcomes for patients with GDM.
awareness about diabetes for students in all In [1], Bala et al. performed a study ”Systematic 
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review of the effect of sleep apnea syndrome and the biggest tertiary health care institution owned 
its therapy on HbA1c in type 2 diabetes”. They by the state government. Besides its primary 
obtained their data through a systematic review function of providing health-care services to the 

of literatures from Embase, PubMed Web of state, it also serves as training and research center 

science for studies published from database for the state higher institution, such as, school of 

inception until January 24, 2019. Cross-sectional nursing and midwifery, school of hygiene, school 

studies reported no statistically significant of health technology, and so on. Patronage of the 

difference in HbA1c between those with and hospital is very high due to affordable health care 

without SAS and no linear relation between AH1 service and availability of all medical sub-

and HbA1c. Their findings suggest an effect of specialties' as well as qualified personnel who are 

hypoxemia during apnea/hypopnea episodes on well experienced in various fields of 

glycemic control and do not support any effect of specialization. The secondary data for one year 

CPAP on glycemic control in type two diabetes. from June 2016 to June 2017 was collected for 
this research work from the health record 

Study Area and Data department of the hospital.
Murtala Muhammad Specialist Hospital Kano is 

Analysis and Discussion of Result 
Table 1: Definition of Variables Used in the Analysis 

 

 

 

Abbreviation
 

Meaning
 

Abbreviation
 

Meaning
 

MD
 

Male Diabetes Patients
 

FD
 

Female Diabetes 
Patients

 
ADD

 
Admitted Diabetes Patients

 
DISD

 
Discharged Diabetes 
Patients

 DD

 

Dead Diabetes Patient

   
Analysis of variance was used to analyze the secondary data obtained from Murtala Muhammed 
Specialist Hospital Kano. Analysis of variance is essentially an arithmetic process for partitioning a 
total sum of squares   into components associated with recognized sources of variation.

Table 2: Descriptive 

    RESPONSE  

 N Mean Std. 
Deviation 

Std. 
Error 

95% Confidence 
Interval for Mean 

Minimum  
Maximum 

Lower 
Bound 

Upper 
Bound 

MD 12 357.9167 119.95337 34.62755 281.7019 434.1314 220.00 581.00 

FD 12 484.4167 240.00396 69.28318 331.9254 636.9079 30.00 950.00 

ADD 12 842.3333 239.26681 69.07038 690.3105 994.3562 515.00 1490.00 

DISD 12 787.2500 228.66853 66.01092 641.9609 932.5391 497.00 1389.00 

DD 12 55.0833 35.81127 10.33782 32.3299 77.8367 16.00 112.00 

Total 60 505.4000 345.09160 44.55113 416.2534 594.5466 16.00 1490.00 

Descriptives table gives us information on the Mean, Std. Deviation, Std. Error and the 

number of cases for each group 
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Table 3: Test of Homogeneity of Variances

.
RESPONSE   

Levene 
Statistic 

d 
f1  

d 
f2  

Sig.  

2.599 4  55  0.046  

Test of homogeneity of variances table. If the significance level of the Levene statistic that is P is value 

greater than or equal to 0.05, then Anova is used otherwise Robust Tests of Equality of Means would be 
used instead of the Anova.

Table 4: Anova Table for Completely Randomized Design (RCD) 

 

 

 RESPONSE   

Levene 
Statistic 

Sum of 
Squares 

df Mean 
Square 

F Sig. 

Between 
Groups 

5015282.733 4 1253820.683 34.293 0.000 

Within 
Groups 

2010921.667 55 36562.212   

Total 7026204.400 59    

From the Anova table if the significance P is less than 0.05, then there is significance difference in value 

the Means somewhere across the groups between the four variables. But Anova does not tell us which 
of the Means are really difference until we go to multiple comparisons. If Anova is used, then Turkey 
HSD will be used for multiple comparisons

Table 5: Robust Tests of Equality of Me ans                                            

 

 

RESPONSE  

 Statistica d 
f1 

d f2 Sig. 

Brown 
Forsythe 

34.293 4 38.542 0.000 

a. Asymptotically F 
distributed 

 

If the significance P of the Robust Test of Equality of Means is less than 0.05, then there is value 

significance difference somewhere across the Means of four groups of variales.
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Table 6: Multiple Comparisons
 

Dependent Variable: RESP
 

 
Factors

 
Mean 

Difference 
(I-J)

 

Std. 
Error

 Sig.
 

95% Confidence Interval
 

I
 

J
 

Lower 
Bound

 Upper 
Bound

 

Turkey 
HSD

 

MD

 

FD
 

- 126.50000
 

78.06217
 

0.491
 

- 346.6609
 

93.6609
 

ADD

 

- 484.41667*

 

78.06217

 

0.000

 

- 704.5775

 

- 264.2558

 

DISD

 

- 429.33333*

 

78.06217

 

0.000

 

- 649.4942

 

- 209.1725

 

DD

 

302.83333*

 

78.06217

 

0.003

 

82.6725

 

522.9942

 

FD

 

MD

 

126.50000

 

78.06217

 

0.491

 

- 93.6609

 

346.6609

 

ADD

 

- 355.66667*

 

78.06217

 

0.000

 

- 578.0775

 

- 137.7558

 

DISD

 

- 302.83333*

 

78.06217

 

0.003

 

- 522.9942

 

- 82.6725

 

DD

 

429.33333*

 

78.06217

 

0.000

 

209.1725

 

649.4942

 

ADD

 
MD

 

484.41667*

 

78.06217

 

0.000

 

264.2558

 

704.5775

 

FD

 

357.91667*

 

78.06217

 

0.000

 

137.7558

 

578.0775

 

DISD

 

55.08333

 

78.06217

 

0.954

 

- 165.0775

 

275.2442

 

DD

 

787.25000*

 

78.06217

 

0.000

 

567.0891

 

1007.4109

 

DISD

 MD

 

429.33333*

 

78.06217

 

0.000

 

209.1725

 

649.4942

 

FD

 

302.83333*

 

78.06217

 

0.003

 

82.6725

 

522.9942

 

ADD

 

- 55.08333

 

78.06217

 

0.954

 

- 275.2442

 

165.0775

 

DD

 

732.16667*

 

78.06217

 

0.000

 

512.0058

 

952.3275

 

DD

 MD

 

- 302.83333*

 

78.06217

 

0.003

 

- 522.9942

 

- 82.6725

 

FD

 

- 429.33333*

 

78.06217

 

0.000

 

- 649.4942

 

- 209.1725

 

ADD

 

- 787.25000*

 

78.06217

 

0.000

 

- 1007.4109

 

- 567.0891

 

DISD

 

- 732.16667*

 

78.06217

 

0.000

 

- 952.3275

 

- 512.0058
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Games-
Howell 

MD 

FD - 126.50000 77.45467 0.499 - 363.4965 110.4965 

ADD - 484.41667* 77.26438 0.000 - 720.7830 - 248.0503 

DISD - 429.33333* 74.54199 0.000 - 656.6900 - 201.9767 

DD 302.83333* 36.13777 0.000 188.9767 416.6900 

FD 

MD 126.50000 77.45467 0.499 - 110.4965 363.4965 

ADD - 357.91667* 97.83085 0.011 - 648.1790 - 67.6543 

DISD - 302.83333* 95.69535 0.033 - 586.8159 - 18.8507 

DD 429.33333* 70.05019 0.000 204.4658 654.2008 

ADD 

MD 484.41667* 77.26438 0.000 248.0503 720.7830 

FD 357.91667* 97.83085 0.011 67.6543 648.1790 

DISD 55.08333 95.54140 0.977 - 228.4355 338.6021 

DD 787.25000* 69.83973 0.000 563.0679 1011.4321 

 Factors Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% Confidence Interval 

I J Lower 
Bound 

Upper 
Bound 

Games-
Howell 

DISD 

MD 429.33333* 74.54199 0.000 201.9767 656.6900 

FD 302.83333* 95.69535 0.033 18.8507 586.8159 

ADD - 55.08333 95.54140 0.977 - 338.6021 228.4355 

DD 732.16667* 66.81551 0.000 517.8367 946.4967 

DD 

MD - 302.83333* 36.13777 0.000 - 416.6900 - 188.9767 

FD - 429.33333* 70.05019 0.000 - 654.2008 - 204.4658 

ADD - 787.25000* 69.83973 0.000 - 1011.4321 - 563.0679 

DISD - 732.16667* 66.81551 0.000 - 946.4967 - 517.8367 

*: The mean difference is significant at the 0.05 level. 

 
From our multiple comparisons table under Turkey HSD since Anova is used any value with a steric 
(*) means there is significant different between the Means of these four groups of variables. From the 
graph below the normal
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probability plot indicates that our data is normally distributed, which agrees with one of the 

assumptions of Anova.

Conclusion significantly higher than the number of deaths on 

In this research work, we found that females are the average, this indicates that on the average, 

more susceptible to diabetes than their male the number of people who manage diabetes is 

counter part on the the average. We have also much higher than the number of those who die as 

found that number of discharges are a result of the disease.
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REMARKS ON TRIPLED FIXED POINT STABILITY FOR ITERATIVE 
PROCEDURES IN CONTRACTIVE TYPE MAPPINGS

Aniki, S. A.
Department of Mathematics and Statistics, Faculty of Science, 

Confluence University of Science and Technology, Osara, Kogi State.
anikisa@custech.edu.ng

Abstract
Fixed point theorems have become the focus of interest recently, specifically for their potential 
applications in iterative procedures. This work expatiate the notion of stability of tripled fixed point 
iterative procedures and establish results for mixed monotone mappings which satisfy contractive-type 
conditions. The findings complement existing results in the literature.

Keywords: Tripled fixed point, stability, contractive condition, mixed monotone operator

103 



Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

104 



Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

105 



Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

106 



Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

107 



Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

108 



References
Amini-Harandi, A. (2012). Coupled and tripled fixed point theory in partially ordered metric spaces 

with application to initial value problem. Mathematical and Computer Modeling, 57, 2343-2348.
Aniki, S. A. & Rauf, K. (2019). Stability results on coupled fixed point iterative procedures in 

complete metric spaces. Islamic University Multidisciplinary Journal, 6(3), 175-186. ISSN 2617-
6513.

Aniki, S. A. & Rauf, K. (2021). Stability theorem and results for quadrupled fixed point of contractive 
type single valued operators. Iranian Journal of Optimization, 12(2).

Abbas, M., Aydi H. & Karapinar E. (2011). Tripled fixed point of multivalued nonlinear contraction 
mappings in partially ordered metric spaces. Abstract and Applied Analysis, (2), 1-12.

Bhaskar, T. G. & Lakshmikantham, V. (2006). Fixed point theorems in partially ordered metric spaces 
and applications. Nonlinear Analysis, 65(7), 1379-1393.

Berinde, V. & Borcut, M. (2011). Tripled fixed point theorems for contractive type mappings in 
partially ordered metric spaces. Nonlinear Analysis, 74(15), 4889-4897.

Ciri´c, L.B. & Lakshmikantham, V. (2009). Coupled random fixed point theorems for nonlinear 
contractions in partially ordered metric spaces. Stochastic Analysis and Applications, 27(6), 
1246–1259.

Choudhury, B. S. & Kundu, A. A. (2010) Coupled coincidence point result in partially ordered metric 
spaces for compatible mappings. Nonlinear Analysis, 73(8), 2524-2531.

Karapinar, E. (2010). Coupled foxed point theorems for nonlinear contractions in cone metric spaces. 
Computer & Mathematics with Applications, 59(12), 3656-3668.

Lakshmikantham, V. & Ciri´c, L. B. (2009). Coupled fixed point theorems for nonlinear contractions 
in partially ordered metric spaces. Nonlinear Analysis, 70(12), 4341-4349.

Rauf, K. & Aniki, S. A. (2021). Quadrupled fixed point theorems for contractive type mappings in 
partially ordered cauchy spaces. Confluence Journal of Pure and Applied Sciences, 4(1), 18-30.

Rao, K. P. R. & Kishore, G. N. V. (2011). A Unique Common tripled fixed point theorem in partially 
ordered cone metric spaces. Bulletin of Mathematical Analysis and Applications, 3(4), 213-222.

Sabetghadam, F., Masiha, H. P. & Sanatpour, A. H. (2009). Some coupled fixed point theorems in cone 
metric spaces. Fixed Point Theory and Applications,  Article ID 125426. 
doi:10.1155/2009/125426

Timis, I. (2014). Stability of tripled fixed point iteration procedures for mixed monotone mappings. 
Carpathian Mathematical Publications, 6(2), 377-388.

Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

109 



Procedings of 58th 
Annual National ConferenceM.A.N. ABACUS

Abacus (Mathematics Science Series) 
Vol. 49, No 4, December, 2022M

M
A

 

AT
HE

AT
IC

L ASS
CIAT

O
N

 

O
I

OF NIGERIA

FIFTH ORDER BOUNDARY VALUE PROBLEMS OF ORDINARY 

DIFFERENTIAL EQUATIONS VIA HYBRID FINITE DIFFERENCE BLOCK 

METHODS

1. 2
 Soladoye S.O and  Yahaya Y.A

1.Department of Mathematics and Statistics, Kaduna Polytechnic Kaduna, Nigeria
2.Department of Mathematics and Computer Science, Federal University of Technology Minna, Nigeria.

1.Corresponding Authur: sikirusoladoye@yahoo.com, Tel. +2348037850404

Abstract
We proposed some symmetric hybrid finite difference methods for the solution of Boundary Value 
Problems of fifth order Ordinary Differential Equations. The three members block schemes of the 
Central, Forward and Backward hybrid finite difference methods derived were used simultaneously to 
obtain the solution of Boundary Value Problems. Two numerical experiments were used to demonstrate 
the efficiency of the proposed methods. 

Keywords: Symmetric, Hybrid, finite difference method, continuous coefficients, Boundary Value 
Problems.
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