MATHEMATICS 3319: DIFFERENTIAL EQUATIONS AND LINEAR ALGEBRA 

(3 HOURS CREDIT), fall SEMESTER 2016 PREREQUISITE: MATHEMATICS 2326 CLASS TIME: M-W: 5:30-6:50 PM  

TEXTBOOK: GOODE, STEPHEN, SCOTT ANNIN: DIFFERENTIAL 
EQUATIONS AND LINEAR ALGEBRA, THIRD EDITION

INSTructor MERLYND NESTELL, e-mail nestell@uta.edu 

PHONE: 817-272-2987

OFFICE HOURS: Before and AFTER CLASS NURSING 407 OR BY APPOINTMENT IN RM 211 GEOSCIENCE.
COURSE CONTENT: 
This course is INTRODUCTORY WITH EMPHASIS ON TECHNIQUES OF SOLving first and second order ORDINARY DIFFERENTIAL EQUATIONS. Traditional solution techniques are blended with SOME CONCEPTS FROM LINEAR ALGEBRA, whereby SECOND and HIGHER ORDER EQUATIONS are STUDIED BY REDUCTION TO A SYSTEM OF FIRST ORDER EQUATIONS, then TREATED USING LINEAR ALGEBRA TECHNIQUES. tOPICS FROM LINEAR ALGEBRA TO BE COVERED ARE MINIMAL IN THIS COURSE AND INCLUDE ONLY AN INTRODUCTION TO mATRIX ALGEBRA, EIGENVECTORS, AND THEIR APPLICATION TO SOLVING SYSTEMS OF EQUATIONS. About tWO WEEKS is SPENT ON THE APPLICATION OF THE LAPLACE TRANSFORM TO DIFFERENTIAL EQUATIONS. aN INTRODUCTION TO THE METHOD OF INFINITE sERIES FOR SOLVING DIFFERENTIAL EQUATIONS DIFFERENTIATES THIS COURSE FROM MATH 3319. pARTS OF CHAPTERS 1, 2, 3, 4, 5, 7 AND 8 OF THE text will be covered as time permits. 

Topics covered:
THE METHODS OF SOLUTION AND APPLICATIONS OF ORDINARY DIFFERENTIAL EQUATIONS INCLUDING: FIRST AND SECOND ORDER EQUATIONS, EXISTENCE AND UNIQUENESS OF SOLUTIONS, SEPARATION OF VARIABLES, EXACT EQUATIONS, INTEGRATING FACTORS, UNDETERMINED COEFFICIENTS, LINEAR EQUATIONS, VARIATION OF PARAMETERS, LAPLACE TRANSFORM METHODS, SOLUTION OF SYSTEMS OF EQUATIONS BY CRAMER’S RULE AND THE REDUCTION TO ECHILON FORM METHOD, EIGENVALUES AND EIGENVECTORS OF MATRICES, AND ELEMENTARY NUMERICAL METHODS.
COURSE GOALS: 
INTRODUCTION TO CONCEPTS AND METHODS OF THE SOLUTION OF CERTAIN LINEAR AND SOME NONLINEAR FIRST AND SECOND ORDER DIFFERENTIAL EQUATIONS. SOME TECHNIQUES FROM LINEAR ALGEBRA WILL BE USED TO SOLVE SYSTEMS OF DIFFERENTIAL EQUATIONS. tOPICS COVERED SHOULD BE SUFFICIENT IN SCOPE SO THAT FURTHER COURSES IN DIFFERENTIAL EQUATIONS AND ENGINEERING based ON THESE CONCEPTS CAN BE TAKEN. 

STUDENT LEARNING OUTCOMES: STUDENTS WILL:

 1. OBTAIN UNIQUE SOLUTIONS TO DIFFERENTIAL EQUATIONS BY APPLYING
           INITIAL VALUES.

 2. GRAPHICALLY REPRESENT THE SOLUTIONS OF DIFFERENTIAL EQUATIONS.

 3. RECOGNIZE THE FORM OF AN EXACT DIFFERENTIAL EQUATION AND BE ABLE
           TO SOLVE THESE EQUATIONS.

 4. SOLVE PRACTICAL PROBLEMS IN AREAS SUCH AS COOLING, RADIOACTIVE
           DECAY, FLUID FLOW, AND EXPONENTIAL GROWTH.

 5. FIND THE SOLUTION TO LINEAR DIFFERENTIAL EQUATIONS BY USING THE
           EULER METHOD.

 6. PROVE THE LINEAR INDEPENDENCE OF FUNCTIONS BY USING THE
          WRONSKIAN.

 7. WRITE THE GENERAL SOLUTION TO HOMOGENEOUS AND NONHOMOGENEOUS
           LINEAR DIFFERENTIAL EQUATIONS.

 8. SOLVE SYSTEMS OF LINEAR DIFFERENTIAL EQUATIONS BY USING MATRICES 
          OR SUBSTITUTION.

 9. REPRESENT THE SOLUTION OF A SYSTEM OF DIFFERENTIAL EQUATIONS USING

          THE EIGENVALUES OF THE ASSOCIATED MATRIX OF THE SYSTEM.

10. FIND THE LAPLACE TRANSFORM AND INVERSE LAPLACE TRANSFORM OF
           SIMPLE FUNCTIONS AND APPLY THE LAPLACE TRANSFORM TO SOLVE
           LINEAR DIFFERENTIAL EQUATIONS.

11. SOLVE SYSTEMS OF LINEAR EQUATIONS BY CRAMER’S RULE AND BY THE

           REDUCTION TO ECHELON FORM METHOD.

OBJECTIVE EXAMINATIONS, QUIZZES AND HOMEWORK WILL DETERMINE THE STUDENT MASTERY OF THESE OUTCOMES.
GRADING: 

THREE or four EXAMINATIONS WILL BE GIVEN and will be announced several class periods before they are given. EXAMS ARE BETWEEN 75-100 POINTS EACH AND ARE NOT CUMULATIVE. No calculators are allowed for the hour exams. HOME WORK WILL BE REGULARLY ASSIGNED, PARTIALLY COLLECTED, AND FIVE POINTS ASSIGNED AS BONUS POINTS ON THE HOUR EXAMS ACCORDING TO WHETHER OR NOT MOST OF THE PROBLEMS HAVE BEEN DONE, SOME OF THE PROBLEMS HAVE BEEN DONE, OR NO ASSIGNMENT WAS TURNED IN TO BE CHECKED. THIS HOME WORK RECORD WILL ALSO BE USED TO DETERMINE “BORDERLINE” GRADES. tHE GRADING SCALE: A: 80-100, b: 70-79, C: 55-69, D: 45-54, f: 0-44. On time CLASS ATTENDANCE IS strongly EXPECTED, ABSENCES WILL BE NOTED, AND this INFORMATION also USED FOR BORDERLINE GRADES. ON TIME CLASS ATTENDANCE IS EXPECTED.
