
2.1 Let f(x)=x5-6x1+9x3,  x=0, x,=-O.3  and for !SEC)x+=-0.3

(a)  Find x1,  x,, x, and x, by iNR). Verify that the

convergence to X is linear (i.e., AXE s CAX,_),

(b)  Repeat part a) for x,,  x=,  x3, and x, obtain

using (SEC).

C:\FORTRAN>mrZl
File name milssing  or blank - Please enter name
UNIT 6? con

BNTER  NUMSIG,MAXIT,XO(INITIAL GUESS) UNIT 5? con
7 10 -0.3

K= 0 X0= .-.3000000 YO=-.2940300E+OO
K=l X= -.2057143  Y =-.8946290E-01  DELTAX= .9428572E-01
K=2 X= ,-.1399561 Y =-.27028523-01  DELTAX= .6575824E-01
K=3 X= ,-.0946503 Y =-.81206213-02  DELTAX= .4530575E-01
K=4 X= -.0637307  Y =-.2429665E-02  DELTAX=  .3091965E-01
K=5 X= -60427777 Y =-.7247563E-03  DELTAX=  .20952983-01
K=6 x= -.0286509  Y =-.2157303E-03  DELTAX=  .1412682E-01
K=7 X= -.0191604  Y =-.6411912E-04  DELTAX= .9490432E-02
K=8 x= .-.0128005 Y =-.19038113-04  DELTAX= .6359899E-02
1(=9 X= -SO085457  Y =-.56488653-05  DELTAX= 4254789E-02
K=lO X = ,-.0057025 Y =-.1675317E-05  DELTAX= :2843194E-02
DESIRED ACCURACY IS NOT EVIDENT IN 10 ITERATIONS

k Xk AX,=-y,/f’(Xk) AXk /AX k--l X r+l=X,tAX k

0 -0.3 0.09428572 -0.205714

1 -0.205714 0.06575824 -0.139956

2 -0.139950 0.04530575 -0.094650

3 -0.094650 0.03091965 -0.063731

4 -0.063731 * 0.7 ---> linear convergence
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ENTER DESIRED # SIGNIFICANT DIGITS, IOUT  (0-2)UNIT 57 con
72

ENTER TWO INITIAL
-k

GUEssEs  (SECOND CLOSER IF POSSIBLE)  -0.4 -0.3
% +(Y) AV+l

1 --. 2340459 -.13408973+00 .6595411E-01
2 -.I787517 -.57711713-01 .55294173-01
3 -.1369711 -.2528761E-01 .4178063E-01
4 -.1043863 -.10961alE-01 .32584783-01
5 -.0794531 -.4756416E-02 .2493320E-01
6 -.0603419 -.20577663-02 .19111243-01
7 -. 0457fi92 -.8894355E-03  .14572653-01
a -.0346752 -.3839574E-03  .1109397E-01
!-I -.0262483 -.165620aE-03 .8426899E-02

I O -.0198561 -.7139234E-04 .6392287E-02
11 -.0150129 -.3075920E-04 .4843125E-02
12 -.011346? -.1324738E-04 .36662353-02
1 3 -.0085733 -.5703724E-05 .2773442E-02
14 -.0064763 -.245521aE-05 .2096987E-02
1 5 -.0048514 -.1056692E-05  .1584901E-02
1 6 -. 0036939 -.4547271E-06  .1197512E-02
1 7 -.002f7892 -.1956641E-06 .90460673'03
18 -.002~lO60 -.8418596E-07 .68322803-03
1 9 -.0015901 -.3621962E-07 51595943-03
2 0 -.0012005 -.15582253-07 :3896035E-03

DESIRED ACCURACY IS N0T EVIDENT IN BOITERATIONSStop  - Program terminated.

k Xk AXk=(-YkAX~_,,/(Y.-Y.- 1, X ktl=XktAXk

-1 -0.4

0 -0.3 0.06595411 -0.2340459

1 -0.234046 0.05529417 -0.1787517

2 -0.178752 0.04178063 -0.1369711

3 -0.136971 0.03258478 -0.1043863

4 -0.104386

1 4 OR 205 (H)



2.2 Do (a)  and (b!  of Exercise 2.1 with f(x)=x5-6x0t9x3  again,

but with x=3, x,=3.06  and for (SEC) xm1=3.1.

(a) 77nn7s?#%u%&  NR ‘ieanlawcaan  R ~unii  2) ~hac?d9

ENTER NUMSIG,MAXIT,XO(INITIAL  GUESS) 7 15 3.0001

K= 0 X0= 3 I* 0001000
K=l X= 3,,0000500
K=2 X= 3.0000250
K=3 X= 3.0000130
K=4 X= 3,,0000060
K=5 X= 3uooooo30
K=6 x= 3..0000020
K=7 X= 3,.0000010
K=8 x= 3 I, 0000000
K=9 X= 3.0000000

YO= .2694731E-06
Y = .6768685E-07
Y q .1692129E-07
Y = .431123OE-08
Y = .1118856E-08
Y = .3008164E-09
Y = .75203973-10
I'  = .2455638E-10
Y q .6139092E-11
Y = .1534773E-11

DELTAX=
DELTAX=
DELTAX=
DELTAX=
DELTAX=
DELTAX=
DELTAX=
DELTAX=
DELTAX=

-.4994620E-04
-.2503333E-04
-.1251682E-04
-.6318053E-05
-.32186413-05
-.1668927E-05
-.8344643E-06
-.4768370E-06
-.23841853-06

x= 3.0000000 APPROXIMATES REQlJIRED ROOT TO 7 SIGNIFICANT DIG1

ENTER NUMSIG,MAXIT,XO(INI'~lAL  GUESS) 7 10 3.06

K= 0 X0= 3.0600000 YO= .1031492EtOO
K=l X= 3.0308570 Y q .2650978E-01  DELTAX=
r(=z .y= 3.0156610 Y = .6726048E-02  DELTAX=
K=3 )(= 3.0078910 Y = .1694406E-02  DELTAX=
K=4  x= 3.0039610 Y = .4252645E-03  DELTAX=
K= 5 x = 3.0019840 Y = .1065284E-03  DELTAX=
K=6 X= .?.I)009930  Y = .26&6329E-04  DEI>TAX=
K= 7 'X = ?1.0003370 Y = .6668914E-05  DELTAX=
K-8  X= :1.0002480 Y = .1666815E-05  DELTAX=
K=g x= 3.0001240 Y = .4166519E-06  DELTAX=
K=lO x = 3.0000620 Y = .1045567E-06  DELTAX=
DESIRED  ACCURACY IS NOT EVIDENT IN 10 ITERATIONS

-.2914283E-01
-.1519647E-01
-.7769739E-02
-.3929887E-02
-.1976515E-02
-,9911961F-03
-.4963794E-03
-.2483705E-03
-.1242007E-03
-.6210418E-04

k kx AXk --y,/f’tx 1h AXh./AXk-, xktl =Xk t&i k

-

T S

OR 205 (H) 1 5



ENTER DESIRED # SIGNIFICANT DIGITS, IOUT  (0-2)UNIT  .?I?  con
7 2

ENTER TWO INITIAL GUESSES  (SECOND CLOSER IF PossI~m)3.1  3.06

SECANT METHOD
K X=XK
-1 3.1000000
0 3.0600000
1 3.0388260
2 3.0240810
3 3.0150670
4 3.0094090
5 3.0057980
6 3.0035520
7 3.0023620
8 3.0012280
9 3.0010880
10 3.0013680
11 3.0007280
12 3.0008290
13 3.0008040
14 3.0008540
15 3.0007530

X(O)=SECOND  INITIAL GUESS
Y=F(X) DELTA-X(K-1)

.29790883+00

.1031151Et00

.42327883-01 -.2117419E-01

:61931613-02  16059883-01 -.1474420E-01  -.90144393-02
.24127963-02 -.56581593-02
.9250641E-03 -.36112813-02
.3204346E-03 -.22455043-02
.1564026E-03 -.11900053-02
.17166143-04 -.11346013-02
.34332283-04 -.13988643-03
.6103516E-04 .2799034E-03

-.1144409E-04 -.63977923-03
-38146973-05 .1010016E-03
.7629395E-05 -.25272373-04
.15258793-04 .5054474E-04
.0000000Et00 -.10108953-03

COMPUTED F( 3.0007530) = ZERO. ITERATION DISCONTINUEDStop  - Program

k kX AX,=(-Y,AX,_,)/(Y,-Y,_,,  X,+,=X,+AX,

- 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 Bairstow’s  method as
indicated.
(a)  p(x)=xl-5x3+8.5x2-6xt2)  r,=l, s,=D.
(b)  p(x)=2xdt5x9-5x2-5x+3,  r,=-3,  s,=-3.

Given r. =-2.5 and s, =1.5  find Q(x)  then roots of
P(X) = 0.

(c) p(x)=x6tx4-14.6x3t23.4xz-12.6xt2,  r,=2, so=-2.

cd) p(x)=xA-x3tx*t2, r,=2, s,=-1.
Given r, =2 and s, =-2 find Q(x)  then roots of
P(X) = 0.

(a)  ~innis9fhsiiu BAIRSTOW luniawtb?n  R  Ml: 2)  r&&b:s
E N T E R  NiGEGPEE  O F  plXjl  A~l)....,AINtIlUNIT  5?  CO~I
4 1 -5 6.5 -6  2

ENTER DESIRED #  OF  S IGNIF ICANT OIGITSL

E N T E R  I N I T I A L  R,INITIAL  S  I 0-

k d r as r S
0 - 1.0000000 .ooooooo
1 .3333333EtOO  -,3333333EtOO 1.3333330 -.3333333
2 -.2457290EtOl .317131OE-03  - 1 . 1 2 3 9 5 7 0 -a3324161
3 .1623954E+Ol .2242086EtOl .4333377 1.9096700
4 .4111383EtOl .5665622EtOl 4*6113810 7.5152920
5 -.1475153EtOl .958733lEtOO 3.1362270 8.5340250
6 -.3111462EtOG  -.4563456EtOl 2.8250810 3.3705690
7 -.1235367E+OO  -.2560515EtOl 2.6955440 1.41GG540
6 -.2755806E-01  -.1405437EtOl 2.6679860 -0045568

9 ,679456lE-01  -.881344lEtOO 2.7359320 -.87676!4

10 .3254106EtOO  -.1047277EtOl 3.0613430 -1.3240640

11 .6655863Et02  -.1312577Et03  7 1 . 6 1 9 9 7 0 0  - 1 3 3 . 1 8 1 7 0 0 0
1 2  -.6773667Et02 .4726202Et04 3.8213040 4533.0210000

13 -.6608623EtOO  -.2235763Et04 3.1604420 2297.2580000
1 4  -.330202lEtOO  -.1148864Et04 2.8302400 1148.3330000
15 -.1649725EtOO  -.5746778Et03 2 . 6 6 5 2 6 7 0  5!3.7156000
1 6  -,8231159E-01  -.2874006Et03 2 .5823560  266 .3 150000
I7 -.4082663E-01  -.1437162Et03 2 .5421290  142 .5386000
18 -.1$76046E-01  -.7186325Et02 2 . 5 2 2 3 6 3 0  7 0 . 7 3 5 5 3 0 0

13 -.8575763E-02  -.3533514Et02 2 . 5 1 3 7 3 3 0  34.8GO3300

2 0  -.!679586E-02  -.1737233Et02 2 .5 12 1 150  16 .6274700

q(X):X*X-  ( 2.5121150)*X-  ( 16.8274iOO1
COEFFiCIENTS  O F  Q(K):

1 . 0 0 0 0 0 0 0  - 2 . 4 8 6 2 0 7 0  37.050580GStOp  - PrOgrUI  temnated.

O R  2 0 5  (H) 1 7



E N T E R  NlOEGREE  O F  p(XI) AIl),...,A(NtllUNIT  5?  c o n
4 2 5 -5 -5 3

ENTER DESIRED $ OF  S IGNIF ICANT D IG ITS  7

E N T E R  I N I T I A L  R,INITIAL  S - 3  - 3

k dr d s r
0 - -3.0000000 -3.DbmD
1  .5662069EtOO  .3729064E+Ol  - 2 . 4 1 3 7 9 3 0 .7290640
2 -.704236aEtOO  -.3164465EtDO  -3.11803DO .4126175
3 .4281916EtOO  .7604384Et00 -2.6898380 1 . 1730560
4 .1644644EtOO  .2797683E+OO  -2.5253140 i -4528240
5  .248290aE-01  .4603647E-01  - 2 . 5 0 0 5 4 5 0 i .49aa610
6  .5443016E-03  .113883x-02  - 2 . 5 0 0 0 0 0 0 1.4999990
1 .2384186E-06  .596@467E-06 -2.5000000 1.5000000
9 .0000000Et00  .0000~00E+00  - 2 . 5 0 0 0 0 0 0 1.5000000

Q!)l:XU-  ( -2.50000001:r-  1 1.5OOGGOG  \
COEFF:CIENTS  O F  Q(J):

2.0000000 .OOOOOOO  -2.OOOOOOOSt3p  - Program term

P(X) = qtx))Q(x!

= (x2 t 2.5x - 1.5)(2X2 - 2) = 0

w”ifiA71nis 4 ifa p(x) i&l -3 , 0.5, -1 , 1

1 8 OR 205 (H)



E N T E R  NlDEGAEE  O F  p(X)) A(l),...,A(Ntl)UNIT  5?  c o n
5 1 I - 1 4 . 8 23.4 - 1 2 . 6 2

ENTER DESIRED 8 OF SIGNIFICANT DIGITS7

ENTER :NITIAL  R.INITIAL  S 2 -2

k dr as r s
0 - 2  .ooooooo  - 2  .ooooooo
1 -.69013719E-01 .7022645EtOO  1 . 9 3 0 9 9 3 0  - 1 . 2 9 1 7 3 5 0
2 -.659#3252E-01 .3603966EtOO  1 . 8 4 5 0 1 0 0  -.9373369
3 -.8397379E-01 a 1673752EtOO  I .7610370  -.7699617
4 -.3504417E-01 .4438463E-01  1 a7259920  -.7255771
5 -.2386683E-02 .1976966E-02  1 . 7 2 3 6 0 6 0  -.7236001
6 .1131896E-05 -.6914530E-05  1 . 7 2 3 6 0 7 0  -.7236069
7 -.2698123E-06 .1325i24E-06  1 . 7 2 3 6 0 6 0  -.7236068
a .3631497E-06  -.1597914E-06 1.7236070 -a7236069
9 -.2155426E-06 .1059112E-06  1 . 7 2 3 6 0 7 0  -.7236068

10 .1645017E-07 -.1087836E-07  1 . 7 2 3 6 0 7 0  -.7236068
qIX):XtX-  ( 1.7236070)*X-  j -.7236068)
COEFF IC IENTS OF  Q(X) :

1 .ooooooo 2.7236010  - 1 0 . 6 2 9 1 8 0 0  2.7639320Stop  - P r o g r a m temnated.

E N T E R  NiDEGAEE  O F  p(X)) A(l),...,AINtl)UNIT  5?  c o n
41-1102

ENTER DESIRED I OF  S IGNIF ICANT DIGITS7

ENiER  I N I T I A L  R,INITIAL  S 2  - 1

k dr dS s

0 - 2.O~OOOOO - 1  .ooooooo
1 -.4285714EtOO .000OOOOEt00  1 . 5 7 1 4 2 9 0 -1 .ooooooo
2 .9950410EtOG -.1908089Ettl  2 . 5 6 5 4 6 9 0 -2.9080890
3 -.4291627EtOO .8093764EtOO  2 . 1 3 7 3 0 7 0 -2 .09871 10
4 -. 1388755EtOO .1237867EtOO  1 . 9 9 8 4 3 1 0 -1.9749240
5 .1479502E-02 -.24947H5E-01  1 . 9 9 9 9 1 1 0 - 1 .9998720
E .8929541E-04 -.12779JlE-03  2 .ooooooo -2.0000000
7 .0000000Et00 .OCOOOOOEtOO  2 . 0 0 0 0 0 0 0 -2.0000600

0(XlzX*Y-  I 2*00u00001*x-  ( - 2 . 0 0 0 0 0 0 0 1
COEFF!C!ENlS  O F  QIX):

l.GOG0000 1 . 0 0 0 0 0 0 1 3  1.0000000Stop  - Prograai  termWed.

p(x)  = cICx))Qix)  : (x2 - 2x t 21(x.z  t x t 31 = 0

OR 2105  (l-i)



2.4 The polynomial p(x)=xd-10x3+35x2-5OxtZ4  has roots
E = 1, 2, 3, 4
(a)* Starting with r‘, = 3.2, s, = -2.2 Cto  find

qtx)=(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).

ENTER N(DEGREE OF p(X)) A(l),...,A(Ntl)UNIT  5? con
4 1 -10 3 5 -50 24

ENTER DESIRED # OF SIGNIFICANT DIGITS 6

ENTER INITIAL R,INITIAL  S 3.2 -2.2

k dr ds
0 3.2~00000 -2.20800000
1 -.25763343+00 .2717933EtOO 2.9423670 -1.9282070
2 .56426803-01 -.68374453-01 2.9987930 -1.9965810
3 12110713-02 -.34184833-02
4 -150068043-05  -.31641273-11

3.0000050 -2.0000000
3..  0000000 -2.0000000

5 -.39736273-06 .31788993-06 2.9999990 -1.9999990
q(X)=X*X-  ( 2*9999990)*x-  ( -1.9999990)
COEFFICIENTS OF Q(X):

1.0000000 -7.0000000 12.00000OOStop  - Program terminated.

(b)* 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).

20 OR 205 (H)



ENTER N(DEGREE OF p(X)) A(l),...,A(Ntl)UNIT  5? con
4 1 -10 3 5 -50 2 4

ENTER DESIRED1  # OF SIGNIFICANT DIGITS 7

ENTER INITIAL, R,INITIAL  S 7.3 -12.3

k dr d s
0 7.3~00000 -12.3~00000
1 -.10660133+01  .45293773+01  6.2339870 -7.7706230
2 .41979153+00  -.30091493+01  6.6537790 -10.7797700
3 .336570~13+00 -.10636623+01  6.9903490 -11.8434300
4 .63537183-02  -.14207593+00  6.9967030 -11.9855100
5 .33128223-02  -.14556113-01  7.0000160 -12.0000700
6 -.1573581E-04  .65804973-04  7.0000000 -12.0000000
I .0000000E+00  .0000000Et00  7.0000000 -12.0000000

q(x)=x*x-  ( 7.0000000)*x-  ( -12.0000000)
COEFFICIENTS OF Q(X):

1.0000000 -3.0000000 2.0000000Stop  - Program terminated.

OR 205 (HI 2 1


