Problems for Lecture 13 GRA 6035 Mathematics

Key Problems

Problem 1.
Solve the difference equations:

a) Yt+1 = 1.04yt, Yo = 100 b) Yt+1 — 6yt =10t + 3 C) Yt+2 — 3yt+1 + 2yt =0
d) Y42 — 5Yi41 + 6y = 2t e) Yip2 — 4yip1 4y =1 £) yeyo +yer1 — 2y =6
Problem 2.

Write the systems of difference equations on matrix form and solve them:
Yerr\ _ (2 5\ (e Yerr\ _ (0 1\ (e
0 ()-G ) ) -GG

Problem 3.
We consider a model for housing prices, where p; is the price after ¢ years. The model is given by the difference

equation
Pev2 = 2pe41 +pr = =15, po =695, p1 =743
a) Solve the difference equation.

b) We define d; = py+1 — pi to be the change in housing prices. Show that dy;;1 — d; is constant, and use this
to determine when housing prices will increase and when housing prices will decrease.

Problem 4.
Solve the systems of difference equations:

-5 0 1 1 2 1 1 1
a) yti1=( 0 =3 0 |-y, y(0)=|[0 b)ytri=|-1 2 0] -y, y(0)=|-2
1 0 -5 0 3 -1 1 3
Exercise Problems
Problems from the textbook [E] 8.1-8.9,9.8
Final exam problems Final exam 11/2019 Q5, 01/2021 Q3a, 03/2021 Q3a
Answers to Key Problems
Problem 1.
a) y; = 100 - 1.04! b) yy=C -6 -2t —1 c) yp=C1+Cy -2
d)yy=C1-28+Cy- 38+t +3/2 e yy=(C1+Cat) -2 +1 f) yp=C1+ Cy- (—2)t + 2t
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Problem 2.
o (0)-(@rat)  (E)-(@REE) o () - (GEE0)

Problem 3.
a) p; = 695 + 55.5t — 7.5t2

b) diy1 —dy = —15,d; > 0 for t = 0,1,2,3 and that d;, < 0 for t > 4

Problem 4.

1 -1 0 1
W) ¥i=3 (0) JCOIEE ( o) (-6 b) yi = (1) 2 (1) 3
1 1 1 2



