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tuler’s Method e Numerical analysis of a differential equation )’ = F(x,y)

“OvY-ler” e Use )y = F(x,y) to determine the slope of the solution at a starting point (xo,yo) .

e Usey, =V, +hx 1‘7(36,,,)/");xn+1 =X, +h to find each subsequent point.

T h=dX (Shp siéc)

Fuler’s method is to find an approximation to a particular solution by a numerical analysis,

b)”“ =y, +hx F(xn,yn)ux”+I =x,+h a for a given differential equation.
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a. Use Euler’s method with stepsizeof 05 to find an approximation value for y(4). Give your answer@
places. -~
Dipel vebwes 2=%
n /0 1 2 3 4 5 6 7 41 8., 9 ,| 10,
/

v [ ]lss]l 2 las| 3 13414 \(/X\ \(/\/

o’ '\\-3/ 2,3 | 24#s| 3.04/8 3.4960 4.022] | 4. g1slf / \ .
b. In the figure show the slope filed for this differential equation. Plot the y-values from (a) on the slope field. Connect
the points with line segments. Ax
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c. Solve the differential equation algebraically. Find the particular solution. Ihow well does the value of y by
Euler’s method agree with the actual value? Discuss the result why this approximation is greater o han the
true value of y. =
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1. Use Euler’s Method to approximate the particular solution of the differential equation y'=x— y passing through the
point (0,1) on the domair((),l}]._]Jse astepof h=0.1= d)(
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2. For the differential equation in #1, verify that the exact solution is@x—l +3E:"'\ )Compare this exact solution with
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the approximate solution obtained in #1 by plotting. \
-X

Algebraic solution work: ‘9,: l + (— 2, ‘ @ ) \

= [-20-X, .

4" £1-28 7= X~

Q %:X-@, = dy=(x-9)dx.
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2. Consider the differential equation —?14-2—-—__1 where |x|<landy = 1
X —X s
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Use Euler's method with h = 0.25, to find an approximate value of y when
X = 1, giving your answer to two decimal places.

when x = O.
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3. Consider the differential equation @ _Y* v
_ Xy

2 and y=1 when x=0.

Use Euler’s method with interval h = 0.25 to find an approximate value of\
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