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A Program To Find Real Roots of a Polynomial Equation of Degree N
(an integer) With Real Coefficients

DECUS Program Library Write-up DECUS NO. FOCAL8-109a

This program uses the NEWTON-RAPHSON method to find the
real roots of a polynomial equation of degree N with real coeffi-
cients, It has the usual limitations of the above method, but
has worked well for a large number of problems found in Calculus
and Elementary Fuctions textbooks,

Given the appropriate interval [LL,UL], the program searches
for possible zeros of the P(x). Using synthetic division, it
checks for any remainders = 0, If it finds any, it outputs the
the value of x as a root. Where the remainders are not zeros, the
program looks for changes in sign of the P(x), Then it makes 1its
own approximation and uses the Newton-Raphson Method to arrive at
a good approximation of root. Any failure to output all the real
roots may be due to an inappropriate interval, or simply the fact
that the Newton-Raphson Method does not work for every polynomial
equation,

For student use, synthetic division can be output by modi-
fying line 2,19 as follows:

2.1 T %L4,02,1"X ="X3;S P=@;F I=p,DE;S P=PxX+C(I):T P
A sample run using this modification appears on p, 2: 1 T

11lustrates some of the concepts used in discussing a polynomial
equation, such as, a lower bound, and upper bound, etc,
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#2121 C TD FIND KFAL OIJITS JF A PCAI=D.

*A) A2 C NFETIN=RAPHS ON METHOID .

*N1 .10 A VU 2DEGREE? 5 "COEFF '35 K=3F 1=0,DE3A CCI)
41 .24 A '?2LL UL?3F A=zLLsUL3D 2 :
11«30 T '1',425Ks" REAL RODT(S) IN ["LLs"s"ULs"2"30C 1.1
*

*32.12 S P=0Us3F 1=A5DE3S P=r*xx+C (1)

x)2.20 D 3 )

*

)35 § Y=Xx-135 0=d5F 1=3,DE3S Q@=@xy+C(I)

43,14 1 [(P*2]13.253+33R

*)3«20 D 4

*)3¢25 K

*x) 3«31 1 [PI13e453e5

*¥93 4 K

x13.50 T %2,'"RIIT ="Y+13S5 K=K+13K

*

x)4.17 8§ AP=(2xY+1)/2

¥)4.23 S P=23F 1=8,DE3S P=PxaAP+C (1)

*¥)4.,3) F J=25DE3S B(J)=CC(JI*(DE-J)

*A4.45 S P'=A3F J=4,DE-135 P'=P "*¥AP+bB(J)

*¥A4.50 S RI=aAP-P/P'31 (RI-AP)4e €547

*¥N4ebd S AP=RIC 4.2

*W4.T0 T 464A435'""RIIDT =""RI3S K=K+l 3K

* %

*(

DECREF 24 3xv_gx’_70x‘~r yg X +4$ = U

COEFF.:3 -8 =40 148 145
LL -4 UL:S

RIIT == 3

KIDT == .646

RIDT = 1 667

RIDT 4o 646

1]



4 REAL #IJT(S) IN [- 4, )

DEGREE : 3

CIEFFe:3
LL -3 UL:
KIDT =~ 1.152
RJIJT Me223
ROJT 2595

S -8 :2

W

3 REAL KRJIJT(S) IN [- 3, 3)

DECREF : 6

CIFFFe:l 20 4 0 193 :0 :-79
LL 4 UL:3

KJJIT = 2e03%

I REAL ROJT(S)Y IN L ¥, 33

DECREE :6

COEFFesl 4 D 10 10 0 :-79

]
LL &-3 UL:3
RIDT =-  Z2.939
ROAT = 24939

2 REAL RIOT(S) IN (- 3, 313

DEGREE 23134 @ U114
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Ale21 C T FIND RFAL RODTS JF A P(ARI=U.

Wl eN2 C NEWTIN-RAPHSON METHID.

Ale1v¥ 4 '"!?2DFCREE?,!,"COEFF«"3S K=U3F I=0,DEsa CCD)
Ale2d A '2LL UL?3F X=LLsUL3D 2

A1e300 T '!',722,Ks" REAL ROOTC(S) IN ("LLs"»"UL-"1"3G 1.1
A2e10 T %3151 X ="X3S P=0s3F I[=0,DE3S P=P*Xx+C(I)3T P
2.2 D 3

W3.05 S Y=X-13S Q=33F I=0,DE3;S Q@=Q*Y+CCD)
A3e1v 1 (P*013.2,3.33K
A3.24 D 4

NW3.25 R

D330 1 (PJ13e453.5

A3 4) K

A3.50 T %2,'"RIIT ="Y+13S K=K+13K
Yae1D) S AP=(2%Y+1)/2

D4e22 S P=23F 1=2,-DE3S P=PxAP+C(])
A4.3¥ F J=2,DE3S B(J)=C(JI*(DE-J)
Adet) S P'=23F J=92,DE-13S P '=P "xAr+E(J)
A4e5A S RI=A--P/P '35 1 (RO=-4°)4.€5447
Ab.6¥ S AP=RI3C 4.2

D4eTD T %6135, 1"RIIT ="RI3S K=K+13R
* G

DECREF 4

COEFFe:3 =86 -4 3148 :145

LL -4 UL:6

X == 4o Feld =20 ) 42.0-112 493

X == 3 3edd=1Te3 118 150 ©Ved

JJT =- 3

X == 2.8 3ed=14e0-12.0 T2.80-99.9
X == 1ed 3edd-1162-29.8 T7.3-32.0
X = Y e B3ed- B =4D e 48D 4540
RIIJT =- V646

A = 1 o} 3ed= Se)=45.9 39 489
A= 2 et Zed= 2ed=44:0=-4De)=-35.0
RIDT = 1 667

X = 31 3 1 eU=37T:0-€63:D-144

X = 4. 3.9 LoD =24N=-48eD-14T

X = 5.8 3.9 Ted= S0 23.80 163

RIJDT = 44646

X = 63 3. 10D 209 168 D.1U5E+D4

4 REAL RIDTCCSY IN (- 4, 61

DEGREE 201 .09 @ 91419
*



