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SOLUTION OF QUADRATIC EQUATIONS WITH COMPLEX COEFFICIENTS

DECUS Program Library Write-up DECUS No. FOCAL8-102

DESCRIPTION

The principle basis of this program is from the discussion of quadratic equation with complex
coefficients in INTERMEDIATE MATHEMATICS, PART Il (SMSG, Yale University

Press, 1961), Section 12-5, pp. 707 - 710. To get around the difficulty of working with the
definition of :

i=v_

since the computer will reject the square root of a negative number, the rectangular form of

z =a+ bi is converted to the polar form for the operations upon z and then back to the rec-
tangular form for the output. The theorem included in the reference mentioned above indicates
that some problems will have two solutions, while others will have only one. The example
problems shown indicate that this is quite so.
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PI=3.14159

"(A+B*[)X12+(C+D*xI)X+E+G*I=03">! ,?24 B C D E G

(A) 1¢35125513

(B) 163571513
DR=Ct2-Dt2-4%x(A*E-BxG)
DI=2*%C*xD=-4*%x(A*G+B*E)
(DR) 1e651.95
TH=FATN(FABSCDI/DRIJ1)
(DR) 1.9

(DI 1.813 G 2.1
TH=2%PI-TH
(DIY 1.93
TH=PI-TH; G 2.
TH=PI+TH; G 2
(DI) 197
TH=PI/25 G 2.1
TH=3*%xP1/2

1
1

Z=FSQT(FSQTLDRt2+DIr21)

DR=Z*FCOS(TH/2)

DI=Z*FSIN(TH/2)

R(1)=DR-C3; S I(1)=DI-D

R(2)=-DR-C3 S I(2)=-DI-D

N=1,23 D 4

N=1525 T "W'5Z215Ns"=""5Z2403RF(N)s"+"5,IF(N)>,"
1113 G 1401

UF(N)=[2*%A*%R(N)+2%B*xI(N)1/(4*%AT12+4%B12)
IF(N)=(+2*xA*I (N)-2%B*R(N))/L4*xAt12+4%B12]
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(A+B*I)IXt 2+ (C+D* I I X+E+0%1=0
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(AR I)X 12+ (CHD* [ I X+E+0G% =5
YR @ C 1D ol E o:2oG s

Ho1=-1.309+ 0.000 #1I

1
UV 2=-F.9080+-1.999 %]

(A+B*IIX12+ (CHD* [ I X+F+0*]

+ =)
A %1 B2 9 C 21D =5 F =12 G =5

W lE 24030+ 348568 %]
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(A+BE*I)K 12+ (C+D*IIX+E+Cx =4
Al B 3 C 9D -1 F t=1 ¢ 9

l= G866+ F.509 %1
V' 2=-3.866+ 3.503 %]

(A+R*I)X12+ (C+D*I IX+E+G* =5
A B 1 C :=1 D 1 E -1 G 9

W 1==9 o@@ﬂ*"l 2270 *1
W 2=-1.900+ G.000 x]

(A+B*I)X12+ (C+D*I)X+E+G*x =0
Al R 3 C AD -2 F -1 G :0

V1= 0.080+ 1.000 %]
Y ?= ?‘,.C’]C}O}+ l.f‘jf}.f} *I

<A+B*I)Xr2+(C+D*I)X+E+G*I=ﬁ
Al B 3 € =2 D =0 E % G :2

Viol= 1930+ 14835 %]
W 2= 1.039+ 1.999 %I

x2 -(2 + 41)x - 43-= 0

x2 + (1 +1)x+1=0

2

x*+ (1 - 51)x - (12 + 51) = 0O

x2 -ix-1=0

1I2-(1-1)x-1=0

x2 -2ix =1 =0

x2 - (2+21)x + 21 =0






