MATH 270C: Numerical Ordinary Differential Equations

Instructor: Randolph E. Bank

Spring Quarter 2018

Homework Assignment #1
Due Friday, April 13, 2018

Exercise 1.1. Prove Gronwall’s Lemma: Let
v +y<a+pby

for0<t<T,and a, 5,7,y > 0, 8 constant. Then

Oréltangy(t) +/O vdt < e(B,T) {/0 adt —l—y(O)} .

Exercise 1.2. Prove:

a. 1+xz <e” forall z € R.

b. 1+z)™<e™ forallz >0and m=0,1,2....

c. (1—&-%)7” <eYforally>0and m=1,2,3....
Exercise 1.3. Prove the discrete Gronwall Lemma: Let

Yk+1 — Yk
h

for 0 <k <N -1, and ag, 8,7k, yx > 0, B constant. Then for T'= N x h,

+ 7 < a + By

N-1 N-1
< T .
og}cangzvy’“+hkzﬂ7k—c(ﬂ’ ){hkzoak+yo}

You will need to use the previous exercise.



