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2.1 Let f(x)=x -6x"+9% , X=0, x _=-0.3 and for (SEC)x__ =-0.
[+

1

(a» Find x, x,, x, and x, by iNR). Verify that the

convergence to x is linear (i.e., ax, # Cax),
(b) Repeat part a) for x, x,, x,, and x, obtain
using (SEC).

4 v oo ¥
(a) MNITIEEUINS NR TuAIAuuIn & (unn 2) TRWAR 9L
)

4

C:\FORTRAN>ranr21

File nane missing or blank -~ Please enter name
INT 67 con
ENTER NMIGMMX T, XQINTIAL GQESS WNT 5?7 con
7 10 -0.3
K= 0 X0= -.3000000 YO0=-.2940300E+00

=1 = -,2057143 Y =-,8946290E-01 DELTAX= .8428572E-01
= 2 = -.1399561 Y =-.2702852E-01 DELTAX= .65THB24E-01
=3 = -.0946503 Y =-,B8120621E-02 DELTAX= .4530575E-01
K= 4 = -.0637307 Y =-,2429665E-02 DELTAX= .3091965E-01
=5 = -60427777 Y =-,7247563E-03 DELTAX= .2095298E-01
=6 X= ~,0286509 Y =-.2157303E-03 DELTAX= .1412682E-01
=17 = ~.0191604 Y =-,6411912E-04 DELTAX= .9490432E-02
=8 X= -,0128005 Y =-,1903811E-04 DELTAX= +6359899E-02
=9 X = -,0085457 Y =-,.564886HE-05 DELTAX= .1254789E-02
K=10 X = -,0057025 Y =-,1675317E-05 DELTAX= .2843194E-02
DESIRED AQOURACY IS NOI EVIDENT IN 10 |TERATIONS

K X, 8X ==y /(x> AX_IAX X, =X taX,

0 -0.3 0.09428572 -0.205714

1 -0.205714 0.06575824 0.70 -0.139956

2 -0.139950 0.04530575 0.689 -0.094650

3 -0.094650 0.03091965 0.69 -0.063731

4 -0.063731

(m 0.7 ---> linear  convergence
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ar 2 b a H
(h? wnmﬂﬁiugﬁu SECANT Tuin97a 2.11 1auasdu

ENTER DESIRED # SIGNFICANT DIATS, 1ouT (0-2)INT 5% con

72
ENTER TWO INITIAL GUESSES (secoo cLoser | F POSSIBLE) -0.4 -0.3
Y * e %h-
| 231b459 .1340897E+00 .6595411E-01
2 -,1787517 LB771171E-01 .5529417E-01
3 -,1369711 .2528761E-01 .4178063E-01
4 -,1043863 .1096181E-Q1 .3258478E-01
5 -.0794531 .4756416E-02 .2493320E-01
6 -.0603419 .2057766E-02 .1911124E-01
7 -.0457692 .8894355E~03 .1457265E-01
a -.0346752 .3839574E-03 .1109397E-01
Yy -.0262483 .1656208E-03 .84268998-02
10 -.0198561 LT139234E-04 ,6392287E-02
11 -.0150129 -.3075920E-04 .4843125E-02
12 -.0113487 .1324738E-04 .3666235E-02
13 -,0085733 L8703724E-05 L2773442E-02
14 -,0064763 . 2455218BE-05 .2096987E-02
15 -.0048914 .1056692E~05 .1584901E-02
16 -, 0036939 .4547271E-06 .1197512E-02
17 -,0027892 .1956641E-06 .9046067E-03
18 -.0021060 .8418596E~07 .6832280E-03
19 -.0015901 -.3621962E-07 . 5180R042..03
20 -,0012005% -.1558225E-07 .3896035E-03

DESIRED AQCURACY 1s NOT EVIDENT IN 201TERATIONSStop - Program term nated.

K X, axX, =0y aX, Ay =¥, ., X, =X AKX,
-1 -0.4

0 -0.3 0. 06595411 -0. 2340459

I -0.234046 0. 05529417 -0. 1787517

2 -0.178752 0.04178063 -0.1369711

3 -0.136971 0. 03258478 -0. 1043863

4 -0.104386
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2.2 Do (a) and (b of Exercise 2.1 with f(x)=x"-6x"+9x  again,
but wth %=3, x_=3.06 and for (SEQ x_ =3.1.

1

v ‘4 v (] H
(a) ﬂnm‘r‘lﬁ-ﬁ’ugﬁu NR  Guntauuan f (Un1 2) Tawas i

ENTER NUMSIG,MAXIT,XO{INITIAL QGJESS) 7 15 3.0001

=0 X0= 3, 0001000 YO= .2694731E-06

K= 1 X= 3.0000500 Y = ,6768685E-07 DELTAX= -,4994620E-04
=2 x = 3.0000250 Y o .,1692129E-07 DELTAX= ~,2503333E-04
=3 X= 30000130 Y = ,4311230E-08 DELTAX= ~.1251682E-04
= 4 X=  3.0000060 Y = ,1118856E-08 DELTAX= -.6318053E-05
=5 X= 3.0000030 Y = ,3008164E-09 DELTAX= -,3218641E~05
K= 6 X= 3.0000020 Y = .7520397E-10 DELTAX= -.1668927E-05
= 7 X= 3.0000010 Y = ,2455638E-10 DELTAX= -.8344643E-06
=8 x= 3., 0000000 Y ..6139092E-11 DELTAX= -.4768370E-06
K= 9 X= 3.0000000 Y = .1534773E-11 DELTAX= -.2384185E-06

X= 3.0000000 APPROXIMATES REQUIRED ROOT TO 7 SIGNFICANT DIGLTS

ENTER NUMSIG,MAXIT,XO(INITIAL GESS) 7 10 3.06

= 0 X0= 3.0600000 YO= .1031492E4+00

K= 1 = 3.0308570 Y ..2650978E-01 DELTAX= -.2914283E-01
K= 2 X = 3.0156610 Y = ,6726048E-02 DELTAX= -.1519647E-01
=3 X = 3.0078910 Y = .1694406E-02 DELTAX= -.7769739E-02
K= 4 X = 3.0039610 Y = ,4252645FE-03 DELTAX= -.3929887E-02
=5 x = 3.0019840 Y = .1065284E-03 DELTAX= -.1976515E-02
= X = 3.0009930 Y = ,2666329E-04 DELTAX= -.9911961FE-03
= 7°X =  3.0004970 Y = .6668914E-05 DELTAX= -,4963794E-03
=¥ X = 3.0002480 Y = .1666815E-05 DELTAX= ~-,2483705E-03
K= 9 X = 3.0001240 Y = ,4166519K-06 DELTAX= -.1242007E-03
k=10 X = 3.0000620 Yy = ,1045567E-06 DELTAX= -.6210418E-04

DESIRED ACOURACY IS nor BEVIDENT IN 10 | TERATIONS

. e ~ 1 _ . _ .
i X, aX, ==y /7 ax, Jax, X, , %, tax,
0 2,06 -0.0291428% 3.0308570
1 3.0308¢€ -0.01519647 l’/():”)w\. 3.0156610
i |
< 3.01566 -0.00776874 ’ .52 ) 3.007B310
2.00789 =0.005929849 ,,f—\lJ.SI } 3.00538610
SN
1 3L00H98 2. 0.5 ---> linear gonvergence

OR 205 (H) 15



(b) aqnn111¥iuzﬁu SECANT Tui8a 2.11 1owasen

ENTER DESIRED # SIGNHCANT DIATS, I10UT (0-2)UNIT 5?7 con

72

ENTER TWO INl TIAL GUESSES ( SEcond cLoseER |F POSSIBLE)3.1 3.06

SECANT  METHOD X(0)=SECOND INTIAL GUJESS
K X=XK Y=F( X) DELTA- X(K- 1)
-1 3.1000000 .2979088E+00
0 3.0600000 .1031151E+00
1 3.0388260 +4232788E-01 -,2117419E~01
2 3.0240810 ' iuvuvson vi
3 3.0150670 .6193160H8DY -, 9074439E-02
4 3.0094090 .2412796E-02 ~.H5658159E-02
5 3.0057980 .9250641£-03 -.3611281E-02
6 3.0035520 .3204346E-03 -,2245504E-02
7 3.0023620 .1564026E~03 -.1190005E-02
8 3.0012280 .1716614E~04 -.1134601E-02
9 3.0010880 »3433228E-04 -.1398864E-03
10 3.0013680 .6103516E-04 . 2799034E-03
11 3.0007280 -.1144409E-04 -.6397792E-03
12 3.0008290 .3814697E-05 .1010016E-03
13 3.0008040 . T629395E-05 -,2527237E-04
14 3.0008540 .1525879E~04 .5054474E-04
15 3.0007530 .0000000E+00 -.1010895E-03
COWPUTED  F( 3.0007530) = ZERQO |ITERATION DISCONTINUEDStop =« Program

k X, aX =(-y ax,_ )7y -y, ., X, =X _tax,
-1 3.1

0 3.06 -0.02117419 3.0388260

1 3.03683 -0.01474420 3.0240810

2 3.02409 -0.00901444 3.0150670

3 3.01507 -0.00565816 3.0094090

4 3.00941
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2.3" Perform two iterations of Bairstouw’s method as
indicated.
(3) p(x)=x -5x +B.5X -6x+2, r,=1, s _=0.
(b) pxy=2x"+5x"-5x -5x+3, T _=-3, 5 _=-3.
Givenr, =-2.5and s, =1.5 find Qx> then roots of
p(x)y = 0.
(6) p(X)=x +X -14.8x +23.4x"-12.6x+2, r =2, s =-2.
(d) p(x):xl-x3+x2+2, r,=2, s,=-1.
Givenr, =zand s, =2 find @) then roots of
pix) = 0.
(a) aqnmﬂﬁ‘mﬁu BAIRSTOW Tuntauuan g (unit 2) 1uag s

ENTER NiDEGREEOF pUXjiA(1],... A{N+1}URKIT 57 con
41-565-§2

ENTER DESIRED # OF SIGNIFICANT DIGITS 1.

ENTER INITIAL R, INITIAL 8_1_'0.

k dr as r §

0 - 1.0000000 .0000000
[ 3333333E+00 -.3333333E400 13333330 -.3333333
2 -, 2457290E+01  ,9171810E-03-1.1239570  -,332416!
I L 1623954E401 2242086401 .4999977 19096700
b J4T11383E+01  5GE5G22E401  4.6113810 75152920
5 -, 14781536401 95873316400 31362270 85340250
6 -.3111462E+00 -.4563456E+01 28250810 3.3705690
T - 12953676400 -.2560515E+4(01 2.6955440 1 4100540
§ -, 2758808E-01 -, 140549TE+(1 2.6679860 0045568
I L BT94561E-01 - 8813441E400 27359320 -.8767874
10 .3254108E400 -.1047277E+01 30613430  -1.3240640
11 68558636402 ~. 13125776403 71.6199700 -133.1817000
I 2 -,B779867E+02 47262026404 38213040  4533.0210000
13 - G608G23E+00 -,22957636404 31604420  2297.2580000
L4 -.3302021E+00 -, 1148864E+404 28302400 11483330000
15 -, 1549725E+00 -, 5746774E+03 2.6652670 573.7156000
16 -, 8231159E-01-.2874006E+03 2.5823560 266.3150000
17 -.4082663E-01 -.1437162€403  2.5421290 142.5386000
18 - 1976046E-01 -,7186325E402  2.5223630 70.7355300
19 -, 857578%E-02 ~,3593514E+02  2.5137330 34.4003909
20 -,V678586E-02-,1797293¢+02 25121150  16.6274700

gixpxex- | 2512115000~ [ 16.8274700)
COEFFICIENTSO F @{x):
1.0000000 -2.4862070 37.05058008t0p = Program terninated.
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d E o ..-3
(h) awnn111ﬁﬂu3ﬁu BAIRSTOW Tuatauuln & (unn 2) 1auasdu

ENTER N(DEGREE OF a(XI) A1}, ..., A(N+1)UNIT§? con
425553

ENTER DESIRED # OF SIGNIFICANT DIGITS 7
ENTER INITIAL R,INITIALS -3 -3

dr ds r 8
. -30000000  -3.0000000
GB62069E+400 . 37290648401 -2 . 4137930 . 1290640
~. T042368E+00 -.3164455E400 -3, 1180300 4126175
A281916E400 . 7604384E400 -2 £2983R0 1.1730560
J1644644E400 (2T97683E400 -2.5253140  1.4526240
.2482908E-01.4603647€-01-2.5005450 1.4388610
J443016E-02 1138832602 -2.5000000 14999990
.2384186£-06  .598046TE-06  -2.5000000 1.5000000
5 .00000C0E+00 .0C00000E+00-2 . 5000000  1.5000000
qiitzied- { -2.50000001k- 1 1.5008000!
CORFFICIENTSO F Ql¥):
2.0000000 .0000000 -2,00000008tap - Program terminated,

— U A W N — S =~

pix? qx)Qix?
= (x>t 2.5x = 1.5)0(2x° = 2) = 0

a :‘: 3 N 4
AVUBTINNAY 4 Zay p(x> Aa -3, 0.5, -1, !
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u 4 v oo
(c) awnnﬂiﬁﬁﬂugﬁu BAIRSTOW TuanawuIn & (unn 2) 1auaaaﬂ

ENTER N(DEGREE OF p(X}) A{1},... ,A[N+1JUNIT 5% con
511 -14.8 234 -12.6 1

ENTER DESIRED § OF SIGNIFICANT DIGITS7
ENTER INITIAL R,INITIAL § 2 -2

ar as r S
. 2 ,000008C - 2 0000000
- 6900719E-01 70226456400 1.9309930 -1.2917350
-, 8593252E-01  .3603986E+001.8450100 ~-,9373369
-.83973798-01 . 1673752E4G0 1 .7610370 -.7699617
- IB04417E-01  4438463E-0% 1 7259920 -.72%5TM
-.23B6883E-02  ,1976946E-021 . 7236060 -,723600
J131896E-05 - §B145306-051. 7236070 -,7236069
- 0698123E-06 L 1325124E-061.723 6060 -,7236068
L36314978-06 -, 1097914E-06 17236070 -, 1236069
- 2155426806 L 10R9112E-06 1. 723607 0 -.7236068
JB4B01TE-07 -, 1087836E-07 1. 7236070 -,7236068
gua)zie- (0 1.7236070)8K- { -.7236068)
COEFFICIENTS OF Q(X):
1.0000000 2,7236070-10.6291800 2.76393205top = Program terminated.

._‘
O o > o o = o PO D~

(d) aﬂnn11ﬂﬁﬁugﬁu BAIRSTO¥W Tuniawuin a (unﬂ 2) 1§waﬁ¢§

ENTER N{DEGREE OF plxij ALT),... , AIN#TIUNIT 82 con
§1-1102

ENTER DESIRED ¢ OF SIGNIFICANT DIG1TST
ENTER INITIAL R,INITIAL S2 -1

k dr ds r g

- 2.0000000  -1.00C00C0
- 4285T14E400 . GOOGOHOE+00 1.5714290  -1,000000¢
L9950410E400 -, 1908089E4012.5654690  -2.9080890
- 4291627E400 . 8093784E+00 2.1373070  -2.0987110
- 13887556400 . 1237867E400 1.9984310  -19749240
JIATS502E-02 -, 2494785E-011.9999110  -1.9998720
LB920541E-04 - 1277941E-03 2 0006000  -2.0000000

T 00000008460  ,0GOCO00E+00 2.0000000  -2.0000600

alX)=iwy- 1 2,0000000}%%- (-2.00000001
COEFFICIENTSO F QLX)

1.0000000  1.00000013 1,0000000Stop - Program termnated.

Mmoo o~ o o e

POO T qXIAGO = (X0 « Xt D(x- 4 x t 11 =D

4 W
ALTIANY 4 Bay pix) An 1+i, 1-4, (—1+J§‘i)/2, (~1—J§Hi)12

O0R 205 (1-i)



2.4 The polynomial p(x)=x"-10x"+35x"-50x+24 has roots

x=1 2 3,4

(a)" Starting with r, = 3.2, s, = -2.2 [to find
q({x)=(x-1) (x~-2)1 use Bairstow's method to find
r. and s_ until successive iterates agree to 3s.
Deflate p(x) and find the error in the roots of the
deflated p(x) (whose roots, if exact would be 3
and 4).

A v uH
11nn11ﬂ#§uzﬁu BAIRSTOW Tunawuan A (unn 2) Mawasw

ENTER N(DEGREE OF p(X)) A(1),...,A(N+1)UNIT 57 con
4 1 -10 35 -50 24

ENTER DESIRED # OF SIGNIFICANT DIGITS 6
ENTER INITIAL R,INITIAL S 32 -2.2

k dr ds

0 3.2~00000  -2.20800000

I -.2576334E+00  ,2717933E+00 2.9423670 -1.9282070

2 .5642680E-01 ~,6837445E-01 2.9987930 -1.9965810

3 1210071302 -, 3418483E-02 3.0000050  -2.0000000

4 -.5006804E-05 -.3164127E-11 3. 0000000  -2.0000000
5 -.3973627E-06  ,3178899E-06 2.9999990  -1.9999990
q(X)=X*X- (  2.9999990)%X- ( -1.9999990)
COEFFICIENTS OF Q(X):

1.0000000 -7.0000000 12.0000000Stop - Program terminated.

(by" Starting with r, = 7.3, s, = -12.3 (to find
q(x) = (x~3)(x-4)]1 use Bairstow's method to find
r. and s_ until successive iterates agree to 3s.
Deflate p(x) and find the error in the roots of the
deflated p(x) (whose roots, if exact would be 1

and 2).
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awnn171ﬂﬁu3ﬁu BAIRSTOW Tun1A6uIn A (un% 2) 15uaﬁqﬁ

ENTER N(DEGREE CF p(X))

41 -10 35 -50 24

ENTER DESIRED # CF SSGNFICANT DATS 7

ENTER INTIAL, R,INITIAL S 7.3 -12.3

dr

-.1066013E+01
»4197915E+00
.3365701E+00
.6353718E-02
«3312822E-02

-.1573581E-04

7 .0000000E+00
q(X)=X*X- (

COEFFI CI ENTS  OF

1. 0000000

SO U1~ WM O X

(R 205 (H)

ds

.4529377E+01
-.3009149E+01

-.1420759E+00

-.1455611E-01
.6580497E-04
.0C00000E+00

6
6
-.1063662E+01 6.
6
7
7

\]

7.3~00000

. 2339870
. 6537790

9903490

. 9967030
. 0000160
. 0000000

0000000

7.0000000)*X- ( -12.0000000)
QX):
-3.0000000 2.0000000Stop

- Program

A(1},...,A(N+1)UNIT 57?7 con

-12.3~00000

-7.7706230

-10. 7797700
-11. 8434300
-11. 9855100
-12..0000700
-12..0000000
-12..0000000

term nated

21



