Quiz #6 (CSE 400.001)

Thursday, May 31, 2001

Name: E-mail:

Dept: ID No:

1. (7 points) Apply the classical Runge-Kutta method with & = 0.1 to the initial value
problem:
y' =2-2y, y(0)=0.

Represent y,4; in terms of z, and y,,.

Il

f(z,y) 2-2y

ki o= 0.1%[2—2y,] =0.2—0.2y,

ky = 01%[2—=2(y,+0.1-0.1y,)]
= 0.2~ 0.2(0.9y, +0.1)
= 0.18 = 0.18y,

ky = 0.1%[2—=2(yn + 0.09 — 0.09y,)]
= 0.2 -0.2(0.91y, + 0.09)
= 0.182 — 0.182y,

ks = 0.1%[2—2(ya +0.182 — 0.182y,)]
0.2 — 0.2(0.818y, + 0.182)
= 0.1636 — 0.1636ys

1
Yn+1 = Yn + 6 [02 + 0.36 + 0.364 + 0.1636 — 0-21/71 - 036@/11 - 03641/11 — 0.16367 n}

~ y, +[0.181267 — 0.181267y,)
= 0.818733y, + 0.181267
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5. (20 points) Table 1 compares the results of applying the Euler, improved Euler, and
Runge-Kutta methods to the following initial value problem with h = 0.05:

v'=2zy, y(l)=1

Fill in the three blanks (A), (B), (C); and show your work for partial credit.

@ Eler Methed © (4)

'dn-H = 5‘" + R ']D(j"'é’")
=5(,,+ o.oé‘%?ﬂhjn*g‘«

Tmproved  Snlev Method
ﬁl : @
b )
e e L Y
©) anaz—i(uﬁ*a Methad
8, %, b, B '74#@)(% = &3
o o e or ) ()

Table |
Comparison of numerical methods with 4 = 0.05

Improved Runge— True
x, Euler Euler Kutta value
1.00 1.0000 1.0000 1.0000 1.0000
1.05 1.1000 1.1077 1.19792 1.1079
1.10 1.2155 1.2332 1.2337 1.2337
.15 1.3492 1.3798 1.3806 1.3806
1.20 /.50l 1.5514 1.5527 1.5527
1.25 1.6849 1.7531 17551 1.7551
1.30 "~ 1.8955 1,999 1.9937 1.9937
1.35 2.1419 2.272 2.2762 2.2762
1.40 24311 2.6060 26L17 26117
1.45 27714 3.0038 3.0117 3.0117
1.50 3.1733 3.4795 3.4903 3.4904
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5. (15 points) Table 1 shows the result of applying the Improved Euler method to the

following initial value problem with h = 0.25:
Y =1+y/z, for1<z<2 y(1)=2

Fill in the blank; and show your work for partial credit.

T Yi

1.25 2.7750000

150 | 3 bood3

175 4.4688294

2.00 5.3728586

Table 1: Improved Euler Method

Xy =128, g,=—'2-'7’7§ :{ @

=025, —fﬁg}-l%—

Ty = 08 '/L(’(':QD
=o025% (14 5,—%7—5—_5: @
= 0,05
fs = 025 % F5, Y4, +4a))
=, 15\7\/-(,+ 2,705+ p. 825 @

15
= 0. pubbén

g‘&: g.l + ?RL ('&l_f-@a»)
= 2.5+ J__/:CO‘PDE—# o,#%&é’?}} @
3.bov f3

[l
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6. (20 points) Table 2 shows the result of applying the Runge-Kutta method to the
following initial value problem with h = 0.2:

yY=y—-22+1, for0<z<1, y(0)=0.5.

Fill in the blank; and show your work for partial credit.

Z; Yi

0.2 0.8292933

04| ).2)yof

0.6 1.6489220

0.8 2.1272027

1.0 2.6408227

Table 2: Runge-Kutta Method

L= 02 , 9,:0,&271?33 ]@

f= 02, forp=1-1+Y

B= oo g0 135 (- ootapony]
= 0357069
ba= 02% £l tol, Ut 0.58)
=02 (I- 03™+ 0.§29:2933+0./7¢930) @
=0.3fbY s
s = 2% fl03, Y+ o5k @
= pax (I—o3% 08,2933 1 0.17/0"23)1
= 0.306223

'&‘f = 0‘:\*{{'12, 311‘é3) = W )} @

= 02 ( -0yt 0.9292933 + 038422

=0.4l1103
o=yt Ot bt 2t )= (20008 (2)
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3. (15 points) Table 1 shows the result of applying the Runge-Kutta method to the
following initial value problem with h = 0.2:

/

Y =—-(@y+1)(y+3), for0<z<1, y(0) =-2.

Fill in the blank; and show your work for partial credit.

i vi
0.2 —1.80263
0.4

0.6 —1.46296
0.8 —1.33598
10| —1.23843

Table 1: Runge-Kutta Method

1= 02, Y= -io2s3 ’J
f= 0.2, 7&7 )~~(O»;~H> gﬁ) @

f=oxx fany= 019221 | G2

$.= orx =40 Lditostg) = o820 ] @
o= 02 xflirtal, yrosty = ouez ] @)
ko= 02 % flt, yrdy) = 0 rio] T E3)

‘3;= ['/}, + —é‘(ﬁﬁzﬁ'f)/ﬁptﬁ#) = -/, b2e0/, ]@
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4. (10 points) Table 1 shows the result of applying the Improved Euler method to the
following initial value problem with h = 0.2:

[

Y =—(y+1)@y+3), for0<z<1, y(0)=-2.

Fill in the blank; and show your work for partial credit.

z; Y
0.2 —1.80400
04\ —) 222
0.6 —1.46724
0.8 -134132
10| —1.24429

Table 1: Improved Enler Method
A=0.2, Y=—/ doyro ] >
f=02, ﬂz\&): —(4DIyt3)

4,= 02 %71(1,,51,5: 0.1923/(7] ] @
fu= 02 02, Yt )= 0.1k7P G2 (F3)
J= i L () = — 162292 G2)



