
Assignment 4
Due Wednesday, March 6.

Consider the differential equation
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− 2y

d2y
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= −1.

onR×R.

(a) Prove that there exists a solution(I, y), with I containing0 andy satisfying the initial
conditionsy(0) = 1 and dy

dt
(0) = 0. Prove that this solution is locally unique att = 0,

in the sense that if(I ′, y′) is another solution such that0 ∈ I ′ andy′ satisfies the initial
value conditions, theny′ equalsy on I ∩ I ′. (Hint: rewrite the differential equation to a
first order differential equation and use thaty(0) > 0.)

(b) Show that there exists anǫ > 0 such thaty is increasing on(0, ǫ).


