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Visualization of Resulting Sets Coming from Multiplication
and Division of Complex Intervals

1 Introduction

Thefollowing figuresshaw resultingsetsfrom complex operationsappliedto boundedect-
angularregionswith sidesparallelto the real andimaginaryaxis (comple intervals). A
complintenal Z = X + iY is specifiedby its realpartinterval X = [z, 7| andits imagi-
nary partinterval Y = [y, y|. A point(complex number)z = z + iy is anelementof sucha
compleintenval Z if z € Zi.eifz <z <7Zandy <y <7.

For eachfigure the left and right hand operandsZ1 and Z2, respectiely aswell as
the operation(complex multiplication or complex division) are specified. The alguments
71,72, theresultingsetZ1 « Z2 := {z * z»|...} andthe smallesttomple interval enclos-
ing 71 = 72 areplotted. For moreinformationaboutthe generatiorof the figuresconsult
DorotheeMiehe “Zur KategorisierungvonWertelomplecenbei Operationenmit Intervallen
in ", DiplomaThesegsupervisoW. Kramer),University of Karlsruhg 1999

Thefiguresshaw thatresultingsetsfrom multiplication anddivision may be quite com-
plicate. Wrappingthe resultingsetsby comple intervals leadto moreor lessoverestima-
tions.

Thefigureslook fine by itself but of coursehematerialin this noteis intendedo beused
in coursen (comple) interval arithmetic.
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2 Visualization of the Multiplication of Complex Intervals

Z1 % Z2with Z1 := [—1,2] +i[—2,1] andZ2 := [2, 4] +i[1, 1]

Z1 % Z2 with Z1 == [—3,4] +i[—3,3] and 22 := [1, 4] + i[2, 5]



Z1 % Z2with Z1 := [—1,5] +4[2, 3] and Z2 := [—6,6] + i[1, 1]




Z1 % Z2with Z1 := [=2,3] + i[—1,1] and 22 := [—1,4] + i[-3, 4]




Z1 % Z2 with Z1 := [—3,5] + i[—5,5] and 22 := [1,6] + i[-2, 2]




Z1 % Z2with Z1 := [1,4] 4 i[2,5] and 22 := [3,5] +i[1, 2]




3 Visualization of the Division of Complex Intervals

Z1)Z2 with Z1 := [—4, 6] + i[-3,5] and 22 := [~2, 3] + i[2, 2]

Z1

Z1)Z2with Z1 := [~2,3] + i[—1,5] and 22 := [1, 3] + i[1, 1]
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Z1

Z1)72 with Z1 := [2,6] + i[4,4] andZ2 := [—1,2] + i[1, 3]
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Z1

Z1)72 with Z1 := [1,6] + i[2,4] and 22 := [—3,7] + i[1, 4]

Z1

Z2




Z1)72 with Z1 := [—3,6] +i[2,7] and Z2 := [1, 3] + i[-0.5,0.5]

Z1)72 with Z1 := [—4,5] +i[—1,6] andZ2 := [—8,9] + i[1, 3]

z2
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[—1,2] +1[1,2]

Z1/7Z2 with Z1 := [=5,6] +i[—1,1] andZ2 :

Z1
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