TI-84+ Lab 10 13

TI-84-+ Lab 10 For Mathematics 224

Topics: Euler’s method to approximate differential equations

Euler’s Method. Approximate % =y — 2z, start at (z,y) = (0,1), 0 <z < 2 use
subinterval A = 0.4.

e Fuler’s Approximation

— Since
—y =y — 2 then g(.l? Z/) =Yy — 2x
dx J ’ ’

and since xo = 0, yo = 1, then

9(o,90) = yo — 220 = 1 —2(0) =1

— and since h = 0.4,
y1 =yo+ g(zo,yo)h =1+1(0.4) = 1.4
— but, now, since xr1 =29+ h =0+ 0.4 = 0.4 and
glxy,y1) =y — 221 = 1.4 —2(0.4) = 0.6
— and since h = 0.4,
Yo = y1 + g(x1,y1)h = 1.4+ 0.6(0.4) = 1.64

— Remainder of (x;,y;) values given in table below.

Euler’s Approximation Actual Solution Difference
Yo =1

il | Y= Vi + (Wio1 — 20,0)(04),i > 1| fa;) =20, +2 — €™ |y — f(2)
00 1.00 1.00 0.00
1104 1.40 1.31 0.09
2108 1.64 1.37 0.27
311.2 1.66 1.08 0.58
411.6 1.36 0.25 1.11
5120 0.62 —1.39 2.01

o TI-84 calculator: Fuler’s approximation

— define Y7 =Y — 2X,

— initialize X and Y with -0.4 and 1, respectively: —0.4 — X, 1 = Y

— type Euler’s approximation: X +0.4 — X : Y +Y; x0.4 — Y ENTER for
1.4, then ENTER for 1.64, and so on.

e Actual solution Define Y, = 2x + 2 — ¢, then VARS, Y-VARS ENTER Y,
ENTER Y5(0.4) ENTER for 1.31, and so on.



