


• Held extramurally funded Summer Graduate Research Assistant appointments in 2025 and 2026, each with a 
$6,500 stipend and duties of up to 20 hours per week in research, teaching, or other academic support. 

African University of Science and Technology, Institute of Pure and Applied Mathematics | Research 
Assistant | 2020–2022 
• Conducted research in nonlinear functional analysis and iterative methods for mathematical optimization 

problems. 
• Contributed to research on monotone inclusion, variational inequality, split null, and split feasibility 

problems. 
Blooms Academy, Department of Mathematics, Abuja, Nigeria | Mathematics Teacher | 2018–2020 
• Taught college-level mathematics courses and supported students in developing quantitative 

problem-solving skills. 

SELECTED RESEARCH EXPERIENCE 
Doctoral Dissertation Research: SIS Epidemic Network Models | University of Nevada, Las Vegas 
• Formulate SIS epidemic network and patch models as systems of differential equations and analyze disease-free 

and endemic equilibria, including their existence, uniqueness, stability, multiplicity, and spatial distribution. 
• Apply bifurcation analysis and numerical simulations to determine how susceptible-population movement, the 

basic reproduction number, spatial heterogeneity, and total population size shape long-term disease 
persistence. 

• Coauthored a peer-reviewed article in the SIAM Journal on Applied Mathematics and presented related 
findings at American Mathematical Society meetings and a UNLV partial differential equations seminar. 

• Investigate how long-term infectious disease dynamics change as susceptible-population movement rates and 
the basic reproduction number vary. 

Extramurally Funded Summer Graduate Research Assistantships | University of Nevada, Las Vegas 
• Held Graduate Research Assistant appointments for Summer 2025 (May 26-August 15, 2025) and Summer 

2026 (May 25-August 14, 2026); each appointment provided a $6,500 stipend. 
• Performed up to 20 hours per week of research, teaching, or other academic support duties within Mathematical 

Sciences; worked under Dr. Rachidi B. Salako during the Summer 2026 appointment. 
• Secured two consecutive summers of funded research support for continued graduate research and 

departmental academic work. 
Nonlinear Functional Analysis and Optimization Algorithms | African University of Science and 
Technology and Research Collaborations 
• Studied inertial splitting and forward-reflected algorithms for monotone inclusion, bilevel variational 

inequality, split null, and split feasibility problems. 
• Contributed to published and submitted manuscripts addressing convergence-oriented computational 

methods in applied mathematics. 

PEER-REVIEWED JOURNAL ARTICLES 
1. Salako, R. B., & Ukandu, K. C. (2026). Complex structure in the endemic equilibrium set of an SIS 

epidemic patch model with the mass-action infection mechanism. SIAM Journal on Applied Mathematics, 
86(2), 644-674. https://doi.org/10.1137/25M1732532 

2. Okorie, K. O., Izuchukwu, C., Okeke, C. C., Ukandu, K. C., & Aphane, M. (2025). Inertial 
forward-reflected-backward method for solving bilevel variational inequality problem. Results in Applied 
Mathematics, 28, Article 100658. https://doi.org/10.1016/j.rinam.2025.100658 

3. Okeke, C. C., Bello, A. U., Jolaoso, L. O., & Ukandu, K. C. (2022). Inertial method for split null point 
problems with pseudomonotone variational inequality problems. Numerical Algebra, Control and 
Optimization, 12(4), 815-836. https://doi.org/10.3934/naco.2021037 

MANUSCRIPTS UNDER JOURNAL REVIEW 
1. Okorie, K. O., Okeke, C. C., Ofem, A. E., & Ukandu, K. C. (2026). A two-step inertial 

forward-reflected-anchored-backward method for solving a bilevel variational inequality problem. Manuscript 
under journal review at Mathematical Methods in the Applied Sciences (Wiley). 

2. Okeke, C. C., Okorie, K. O., Kanyane, M. S., Ofem, A., & Ukandu, K. C. (2026). Multiple output set with inertial 
and correction term for split feasibility problems. Manuscript under journal review at Boletín de la Sociedad 
Matemática Mexicana (Springer). 



SELECTED RESEARCH AND MACHINE-LEARNING PROJECTS 
Disease-Informed Neural Networks for Epidemic Mobility Models: From SIRD Parameter Discovery to 
SIS Patch Equilibria | June 2026–Present 
• Developed a PyTorch-based susceptible-infected-recovered-deceased (SIRD) Disease-Informed Neural Network 

(DINN) that combines sparse synthetic epidemic observations with data loss, differential-equation residual loss, 
and initial-condition loss to learn disease trajectories and trainable parameters. 

• Recovered the transmission, recovery, and mortality parameters as beta = 0.5000, gamma = 0.2000, and omega 
= 0.0715 from true values of 0.5000, 0.2000, and 0.0714, respectively; each relative error was below 0.1% on 
synthetic data. 

• Completed the basic SIRD parameter-discovery phase and initiated extensions to a two-region movement model 
and a multipatch susceptible-infected-susceptible (SIS) model with mass-action infection and 
endemic-equilibrium analysis. 

• Repository: github.com/kingsleyukandu/dinn-epidemic-mobility 
Toward Precision Medicine: Explaining Mortality Risk Predictions in Heart Failure Patients | May 
2026–Present 
• Analyzed a heart-failure clinical-records dataset containing 299 patients and 13 variables, including 203 patients 

with no observed death event and 96 patients with a death event; verified that the dataset contained no missing 
values or duplicate rows. 

• Built and tuned logistic regression, random forest, gradient boosting, support vector machine, and 
k-nearest-neighbor classifiers using stratified splitting, preprocessing pipelines, and death-event precision, 
recall, and F1-score; excluded follow-up time from classification features to reduce leakage risk. 

• Achieved death-event precision of 0.61, recall of 0.74, and F1-score of 0.67 with tuned logistic regression; tuned 
support vector machine achieved 0.95 recall with 0.46 precision, illustrating the tradeoff between detecting 
high-risk cases and limiting false positives. 

• Applied SHAP to tuned logistic regression and gradient boosting models to explain global feature importance and 
patient-level true-positive, true-negative, and false-positive predictions; identified ejection fraction, serum 
creatinine, age, and serum sodium or platelets among the most influential model features. 

• Completed the classification and explainability phase; identified survival analysis, including Kaplan-Meier 
analysis and Cox proportional hazards regression, as the principal next phase. 

• Repository: github.com/kingsleyukandu/heart-failure-survival-risk-analysis 
Predicting Heart Disease Severity: A Machine Learning Analysis of the UCI Heart Disease Dataset | DA 
622 Course Project | January 2026-May 2026 
• Developed an end-to-end machine-learning pipeline using the UCI Heart Disease dataset, whose repository 

contains 920 raw patient records with demographic, clinical, diagnostic-test, and heart-disease outcome 
variables. 

• Performed clinical data cleaning, missing-value handling, feature engineering, and target transformation to 
classify no disease, mild disease, and severe disease while prioritizing detection of severe cases. 

• Compared logistic regression, random forest, and weighted XGBoost using accuracy, precision, recall, F1-score, 
and area under the receiver operating characteristic curve, with model selection emphasizing severe-class 
recall and F1-score rather than accuracy alone. 

• Selected weighted XGBoost as the strongest severe-case screening model; it detected 74.1% of severe 
heart-disease cases in the test set. 

• Repository and final report: github.com/kingsleyukandu/heart_disease_project 

CONFERENCE AND SEMINAR PRESENTATIONS 
1. Ukandu, K. C. (June 2, 2026). Population Movement and Endemic Persistence in SIS Epidemic Network 

Models. Oral presentation, Industrial and Computational Mathematics: Interdisciplinary Approaches to 
Numerical Analysis and Scientific Computing (ICM@ICM), ICM 2026 Satellite Conference, Morgan State 
University, Baltimore, Maryland; 4:00-4:25 p.m., Communication Building, Room 104. 
https://www.morgan.edu/mathematics/icm-2026-satellite-conference/abstracts-of-oral-and-posters 

2. Ukandu, K. C. (December 5, 2025). Effects of Population Movement on the Long-Term Dynamics of 
Infectious Diseases in SIS Epidemic Network Models: A Mathematical Perspective. Seminar presentation, 
Seminar on Partial Differential Equations and Related Topics, Department of Mathematical Sciences, 
University of Nevada, Las Vegas, Las Vegas, Nevada; 11:30 a.m.-12:30 p.m., CHB C113. 






