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器 er liner DE

a l t l y t b l t _____ 11

A first order linear DE is homogeneousee_if.it hes the
form

a l t l y __ ___ 2

ㄒ上 1 linear principle If yiltl yzltl ave soI'ns to 21

and k it any constant then

y l t l t y i l t l is also a sol'n to 12

efaky.lt
is also a sol'n to 12

That is all soI'ns to 21 form a vector space

Proofofijn
T

ia.my 谈 a ⼼

fly 421 a l t l y a t1y2 a l t l l y y2

y t yz is c soI'n to 121

I Suppose ypltl is a particular sol'n to 111 Then

any soI'n to it has the form

y l t l yp l t yh l t l
131

where Yulti in any Sol'n to 2



In principle to get general soin to 111 we can proceed
as

f
find a particular sol's yplti to 111

find general sol'n yu l t l to 121

⼏上 Prove that 31 is a soI'n to 111

fly pit yu l t i

a l t l yp
t bl t l t a l t l yu

a lt l l yp t yn l t bl t l

yp yn is a soI'n to 111

Prove that any sol'n
to 111 has the form 3

Suppose y l ti i a sol'n to 117 Write

y l t l yp l t l t l y l t i_ ypl tl l

fly It1 yplt11 f
a ltl y t bltl a l tl y

p
bit1

a t l y_yp

y_ yp is a sol'n to 2
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anerais.in
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homogeneous eg.dz t y

ofIt t l E l 1 t.lt 吉 0
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i.fi t y Let yitl be as

y⼋

i

1if
eh iin g.tl

s t

l t i l f l t i y1t111 f It y I

Slope field of fit yl At eachpoint It yl draw a small

line segment w slope fit y

Ang sol'n to dd f t y is tangent to these segments

whenever it passes the corresponding point It y
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numerically follow the slope field
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tot.tn

y2 y ot.fi ti y

i

s t

t k to t k o t
k 0，1 2

Ykti Yktot.fltn.gr 1

Eulersmethodneer Yk is an approximation of

yitr.IEUse Euler's method w I ot 0.5 to solve

筑 y t y101 0.4

to approx imi y 1

of time steps 2

to O t i 0.5 tz 1

y yo t ㄥ t f l to Yo1 0.4 0.5 f 0，0.4
0.4 0.5.10.4 0 0.6

Yz y t o t fit y l 0.6 0.5 f 0.5，0.61

0.6 0.5 0.6 0.5 10
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tend.snanerotgi.es better
approximation 1although requires more calculation

The error of the Euler'smethod is about proportional to Ot

Fou a fixed ot if one runs the method for a long time

the error usually grows exponentially in time


