
Descriptions -Mathematics 
of 
Courses 

930. Riemannian Geometry I 
FaU. 3(3-0) 

P:MTHB69. 
Riemannian metrics, connections, curvature, geodes­
ics. First and second variation, Jacobi fields, conjugate 
points. Rauch comparison theorems, Hodge theorem, 
Bochner technique, spinors. Further topics on curva­
ture or submanifold theory. 

931. Riemannian Geometry H 
Spring. 3(3-0) 

P:MTH930. 
Continuation ofMTH 930. 

935. Complex Manifolds I 
Fall of odd-numbered years. 3(3-0) 

P: MTH 829, MTH 869. 
Riemann surfaces, Serre duality, Riemann-Roch theo­
rem. Weierstrass points, Abel's theorem, Plucker for­
mulas. Hermitian metrics, connections, curvature, 
Hodge theorem. Kaehler metrics, Kodaira vanishing 
theorem, Chern classes. 

936. Complex Manifolds II 
Spring of even-numbered years. 3{3-0) 

P:MTH935. 
Continuation ofMTH 935. 

940. Applied Analysis I 
Fall. 3(3-0) 

P:MTHB28. 
Sobolev spaces, trace theorem, imbedding theorems, 
sectorial forms. Linear elliptic boundary and eigen­
value problems. 

941. Applied Analysis H 
Spring. 3(3-0) 

P:MTH940. 
Fixed point theorems. Variational methods. Applica­
tions to nonlinear integral and eUiptic differential 
equations. Semigroup theory. 

942. Foundations of Applied Mathematics I 
Fall. 3(3-0) 

P: MTH 848, MTH 849. 
Modeling in classical applied mathematics. Newtonian 
and continuum mechanics. Specia1 mathematical tech­
niques. 

943. Foundations of Applied Mathematics II 
Spring. 3(3-0) 

P:MTH942. 
Continuation ofMTH 942. 

950. Numerical Methods for Partial 
Differential Equations I 
Spring of odd-numbered years. 3(3-0) 

P:MTH852 
Finite difference methods for ordinary and partial dif­
ferential equations. 

951. Numerical Methods for Partial 
Differential Equations H 
Spring of even-numbered years. 3(3-0) 

P:MTH950. 
Finite element methods for ordinary and partial differ­
entia] equations. 

960. Algebraic Topology I 
Fall. 3(3-0) 

P:MTH869. 
Cohomology, products, duality, basic homotopy theory, 
bundles, obstruction theory, spectra] sequences, char­
acteristic classes, and other related topics. 

961. Algebraic Topology II 
Spring. 3(3-0) 

P:MTH960. 
Continuation ofMTH 960. 
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990. Reading in Mathematics 
Fall, Spring, Summer. 1 to 3 credits. A student 

may earn a maximum o{B credits in all enrollments for 
this course. 
R: Approval of department. 
Individua1ized study for doctora1level students. 

991. Special Topics in Algebra 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in algebra. 

992. Special Topics in Analysis 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in analysis. 

993. Special Topics in Geometry 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in geometry. 

994. Special Topics in Applied Mathematics 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in applied mathematics. 

995. Special Topics in Numerical Analysts 
and Operations Research 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in numerical analysis or operations 
research. 

996. Special Topics in Topology 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in topology. 

998. Special Topics in Combinatorics and 
Graph Theory 
Fall, Spring. 3 to 6 credits. A student may earn 

a maximum of 18 credits in all enrollments for this 
course. 
R: Approval of department. 
Advanced topics in combinatorics and graph theory. 

999. Doctoral Dissertation Research 
Fall, Spring, Summer. 1 to 24 credits. A stu­

dent may eam a maximum of 99 credits in all enroll­
ments for this course. 
R: Approval of department. 

MECHANICAL 
ENGINEERING 

Department of Mechanical 
Engineering 

College of Engineering 

201. Thermodynamics 
Fall, Spring. 3{3-0) 

P: GEM 141, MTH 234 or concurrently. 

ME 

Basic concepts of thermodynamics. Property evalu­
ation of ideal gases and compressible substances. The­
ory and application of the first and second laws of 
thermodynamics. Entropy and Carnot efficiency. 

332. Fluid Mechanics 
Fall, Spring. 4(3-3) 

P:MSM 306;CHE311 orME201 orMSM 351;ME391 
or concurrently. R: Open only to juniors and seniors in 
Mechanical Engineering and Mechanics. Completion 
ofTier l writing requirement. 
Statics, control volume equations, similitude, exact 
fluid solutions. Turbulence, pipe flow, boundary layer 
flow, compressible flow, and Navier-Stokes equations. 

371. Mechanical Design I 
Fall. Spring. 3{3-0) 

P: MSM 306 or concurrently. R: Open only to Mechani­
cal Engineering and Mechanics majors. 
Ana1ysis of displacement, velocity and acceleration in 
mechanical linkages. Kinematics and dynamics of ma­
chines. 

391. Mechanical Engineering Analysis 
Fall, Spring. 3(3-0) 

P: MTH 235. R: Open only to majors in Mechanical 
Engineering, Agricultural Engineering, and Meehan· 
ics. 
Analytical and numerical methods for the modeling 
and analysis of mechanical engineering systems. Ap­
plications to vibrating elements, heat transfer, linear 
springs, and coupled spring-mass systems. 

410. Heat Transfer 
Fall, Spring. 3(3-0) 

P: ME 332 or CE 321 or CHE 311; ME 391. R: Open 
only to Mechanical Engineering, Biosystems Engineer­
ing, and Mechanics majors. 
Steady state and transient heat conduction. Natural 
and forced convection based on boundary layer theory. 
Application of Nusselt number correlations. Radiant 
heat transfer principles and applications including ra­
diation networks. 

412. Heat Transfer Laboratory 
Fall, Spring. 1 (1-2) 

P: ME 411 or concurrently. R: Open only to Mechanical 
Engineering majors. Completion of Tier I writing re­
quirement. 
Practices and measurement techniques for heat trans­
fer and thermal systems. Experimental problem solv­
ing applied to heat transfer. 

416. Computer Assisted Design of Thermal 
Systems 
Fall. 3(4-0) 

P: ME 410 or concurrently. R: Open only to Biosystems 
Engineering and Mechanical Engineering majors. 
Classifying, cataloging and processing design informa­
tion. Modeling of thermal equipment. Simulation and 
optimization of thermal systems. Computer based de­
sign projects. 

422. Introduction to Combustion 
Fall. 3(3-0) 

P: !J!E 332. R: Open only to Mechanical Engineering 
maJors. 
Thermodynamics, chemistry, fluid mechanics, and 
heat transfer principles applied to combustion. 

432. Intermediate Fluid Mechanics 
Spring. 3(3-0) 

P: ~E 332. R: Open only to Mechanical Engineering 
maJors. 
Deformable control volumes, Navier-Stokes equations, 
vorticity and circulation. Exact solutions. Turbulence, 
boundary layer flows, compressible flows. 

433. Intermediate Fluid Mechanics 
Laboratory 
Spring. 1 credit. 

P: ME 432 or concurrently. R: Open only to Mechanical 
Engineering rruyors. 
Visua1ization and measurement of flow, jets and 
wakes. Flow separation and boundary layers. 





Descriptions -Mechanical Engineering 
of 
Courses 

860. Theory of Vibrations 
Fall. 3(3-0) Interdeparlmental with Materials 

Science and Mechanics. 
Discrete systems and continua. Analytical mechanics. 
Variational principles. Modal analysis. Function 
spaces. Eigenfunction expansions. Integral trans­
forms. Stability. Approximations. Perturbations. 

863. Nonlinear Vibrations 
Spring of even-numbered years. 3(3-0) 

P:ME461. 
Perturbation methods. Weakly nonlinear partial and 
ordinary differential equations. Modal interactions, in­
ternal tuning, saturation, sub/super/combination reso­
nances, jump phenomenon. Nonlinear normal modes. 

871. Elastodynamics of Machinery and 
Robotic Systems 
Fall of even-numbered years. 3(3-0) 

Rigid-body kinematic analysis. Linkage synthesis. 
Variational formulations, nonlinear phenomena, com­
posites and smart materials. 

873. Design-for-Manufacture Strategies for 
Composite Materials 
Spring of odd-numbered years. 3(3-0) 

Modeling of fiberous composite materials. Processing 
techniques for thermoplastics and thermosets. Design­
for-Manufu.cture (DFM) strategies. 

875. OpHmal Design of Mechanical Systems 
Spring ofeven-numberedyears. 3(3-0) 

P:ME46I. 
Optimal design for static and dynamic response of 
mechanical and structural systems. Necessary and suf­
ficient conditions for optimality. Discrete and continu­
ous parameter problems. Sensitivity of response to 
design variations. Algorithms. 

892. Parameter Estimation 
Fall of odd-numbered years. 3(3-0) 

P: SIT 421 or SIT 441. 
Nonlinear estimation of parameters in ordinary and 
partial differential equations. Related concepts in prob­
ability and statistics. Least squares and other estima­
tors. Sequential methods. Optimum experiment 
design. 

898. Master's Project Research 
Fall, Spring, Summer. 1 to 3 credits. A student 

may earn a maximum of7 credits in all enrollments for 
this course. 
R: Open only to master's students in the Mechanical 
Engineenng major. Approval of department. 
Master's degree Plan B individual student project: 
original research, research replication, or survey and 
reporting on a topic such as system design and devel­
opment, or system conversion of installation. 

899. Master's Thesis Research 
Fall, Spring, Summer. 1 to 8 credits. A student 

may earn a maximum of 24 credits in all enrollments 
for this course. 

902. Random Vibration of Structural and 
Mechanical Systems 
Spring of odd-numbered yenrs. 3(3-0) Interde­

partmental with Civil Engineering, and Materials Sci­
ence and Mechanics. Administered by Civil 
Engineering. 
P: CE 802 or ME 860; CE 810. 
Probabilistic modeling of random excitations (e.g., 
earthquake, aerodynamic, and ocean wave loadings). 
Response of single and multiple degree-of-freedom sys­
tems W random excitation. Designing against failure. 
Nonstationary and nonlinear problems. 

913. Advanced Heat Conduction 
Fall of even-numbered years. 3(3-0) 

P: ME 812 or MTH 849. 
Inverse and ill-posed problems in heat transfer: func­
tion estimation, regularization, and adjoint methods in 
conduction. 
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930. Selected Topics in Fluid Mechanics 
Fall. I to 3 credits. A student may earn a 

maximum of6 credits in all enrollments for this course. 
P:ME830. 
Current Wpics in fluid mechanics will be presented. 

934. Application of Turbulence 
Fundamentals 
Spring. 3(3-0) 

P:ME834. 
Fundamental physics of turbulence from dimensional 
analysis approach. Classical and coherent structure 
analysis. 

940. Selected Topics in Thermal Science 
Spring. I to 3 credits. A student may earn a 

maximum of12 credits in all enrollments for this course. 
P: ME BI2, ME 814, ME816. R: Open only to Mechani­
cal Engineering majors. 
Conduction, convection, radiation, phase change and 
interactive combined modes of heat transfer. Mass 
transfer. Irreversible thermodynamics. 

952. Advanced Control Systems 
Fall. 3{3-0) 

P:ME852. 
Current topics in control theory with potential for 
improving mechanical systems design. 

960. Selected Topics in Vibrations 
Fall. 1 to 3 credits. A student may earn a 

maximum of6 credits in all enrollments for this course. 
P:ME860. 
Current topics of interest to the student and faculty. 

961. Nonlinear Dynamics and Chaos 
Spring of odd-numbered years. 3(3-0) 

P: ME 857 or ME 860 or EE 826 or MTH 441 
Qualitative theory of dynamical systems applied to 
physical system models. Bifurcation theory for continu­
ous and discrete-time systems, chaos, the Smale horse­
shoe, Melnikov's method, and nonlinear data analysis. 

963. WavePhenomena 
Spring of even-numbered years. 3(3-0) 

R: Approval of department. 
Linear and non-linear waves in bounded and un­
bounded media. Reflection, refraction, diffraction. Dis­
persion. Shock and acceleration waves. Waveguides. 
Acoustical and optical analogies. Fluid and solid con­
tinua. 

971. Intelligent Materials and Smart 
Structures: Applications 
Fall of odd-numbered years. 3(3-0) 

P:ME873. 
Design-for-manufacture issues in smart materials: 
biomimetrics, nanotechnology, electro-rheological flu­
ids, shape memory alloys, piezoelectric materials, fi­
beroptics, neural networks. 

990. Independent Study in Mechanical 
Engineering 
Fall, Spring, Summer. 1 to 3 credits. A student 

may rom a maximum of6 credits in all enrollments for 
this course. 
Individualized study of a current problem in mechani­
cal engineering. 

999. Doctoral Dissertation Research 
Fall, Spring, Summer. I to 24 credits. A stu­

dent may earn a maximum of 72 credits in all enroll­
ments for this course. 

MEDICAL TECHNOLOGY 

Medical Technology Program 
College of Natural Science 

MT 

212. Fundamentals of Laboratory Analysis 
Fall. 3(3-0) 

P: MTH 103 orMTH 116;CEM 141 and CEM I6I. 
Chemical, biological and instrumental laboratory 
analyses: method evaluation, quality assurance, and 
predictive value theories. 

213. Application of Clinical Laboratory 
Principles 
FalL 1 credit. 

C: MT 212 concurrently. R: Open only to students in 
Clinical Laboratory Sciences, and Medical Technology. 
Microscopy, pipetting. Specimen collection, handling 
and processing. LaboraWrysafety, quality control, and 
method evaluation. 

414. Clinical Chemistry and Body Fluid 
Analysis 
Spring. 4(4-0) 

P: BCH 401, MT 212, PSL 250; STI' 200 orSTT201. 
Analytical methods in clinical chemistry and urinaly­
sis. Correlation oflaboratory testresults with physiol­
ogy and diseases of renal, hepatic and cardiac systems. 

415. Clinical Chemistry and Body Fluid 
Analysis Laboratory 
Spring. 1 credit. 

P: MT 213. C: MT 414 concurrently. R: Open only to 
Clinical Laboratory &iences majors. 
Quantitative analysis of blood and body fluids. SpecW­
photometry, electrophoresis, chromaWgraphy, enzy­
matic assays, and immunoassays. 

416. Clinical Chemistry 
Fall. 4(4-0) 

P: MT 212, BCH 401. 
Analytical methods in clinical chemistry. Correlation 
oflaboraWry test results with physiology and diseases 
oftheendocrinesystem, pregnancy, and cancer. Thera­
peutic drug monitoring and auWmation. 

422. Hematology and Hemostaris 
Fall. 4(4-0) 

P: MT 212; BCH 401 or concurrently. 
Structure and function of normal blood cells with 
changes seen in benign and malignant diseases, and in 
acquired and hereditary diseases. 

423. Hematology and Hemostasis Laboratory 
Fall. 1 credit. 

P: MT 213. C: MT 422 concurrently. R: Open only to 
Clinical Laboratory Sciences majors. 
Diagnostic assessment of blood cells and hemostatic 
function. 

432. Clinical Immunology and 
Immunohematology 
Spring. 5(5-0) 

P:MT212. 
Cellular and humoral immunity, diseases ofim munity. 
Clinical serology and immunology, blood group serol­
ogy, and transfusion practices. 

433. Clinical Immunology and 
Immunohematology Laboratory 
Spring. 1 credit. 

P: MT 213. C: MT 432 concurrently. R: Open only to 
majors in Clinical Laboratory Sciences. 
Immunologic methods for disease detection. Methods 
ofblood. typing and pre-transfusion testing. 




