Jooooogdno 3
HRERERN

guod

April 21, 2003



§1 0000

HRERERN

O 004
[z,Z7] = {z e Rlz <z <7T} (1)
O0000000z<ze ROOOOOOOOOOOOOOOOOO

[z] = [z, 7] (2)
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OO0 [z]000000O00O00O0OO0

d([z]) =7 — z0r([z]) = : —Om([z]) = (3)

d([z)D)Or([z)DOm([z) 0000000 [x])000 (diameter)d O O (ra-
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z m([z]) =
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00 [z] = [z, z] 000 d([z)O0 0O »([x])) 00 0 m([x])
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(l=]) = min{|z| |z € [«]}

[z]| = max{|z| |z € [z]} = max{|z], [z|} (4)
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[z] o [y] = {zoylr € [z], v € [y]} (5)
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]+ [yl =z 4+ y, T+ 7]
z] — [yl = [z — 75,7 — y]
z] x [y] = [min{zy, Ty, 27, Ty}, max{zy, Ty, 7, Ty }]

o 11

1/ly) = [a] x [:,—] (0 ¢ [o)) (6)
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00 [z]0y] 000 [=][y]
y >0 y>0 y<0

x>0 | [zy,7y] | [Ty, 7Y] [y, 7]

x>0 | [zy,zy] | [min{zy, Ty}Omax{zy,zy}] | [zy, zy]

r <0 | [zy,7y] | [27, zy] [y, zy]

00 [«]0[y]000 [z]/[y]



y=>0 y<0

x>0 | [z/y,7/y] | [Z/7,2/y]
>0 | [z/y,z/y] | [Z/7,2/7]
r<0| [z/y,z/y] | [Z/y,z/Y]
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[z] C [2']0[y] C [y'] = [z] o [y] C [2'] o [y']00 € {+, -, x,/} (7)
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[z] o [y] = [y] o [z]To € {+, x}
[z] o ([y] o [2]) = ([z] o [y]) o [z]00 € {4, X} (8)
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[z] x ([y] + [z]) €[] x [y] + [x] % [2] (9)
000000000000 [y]0[2]0000000000000000
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flz]) = {f(@)|z € [2]} (10)
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abs([z]) = [([z]), |[«]

fz]) = [f (), f(@)]

f(z]) = [f @), f(z).
[2]% = [([=])2, |[]|?]

JIzl = [va, Va)

]

O(f € {arctan, arcsin,sinh,tanh}
O(f € {arccot, arcoth}

el*l = exp([z]) = [€%, €7 (11)
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00 fO00000O (interval extension)DDDf[]DDDD

F(l2]) C fi 1(l=]) (12)
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IF ={[x] € IR| z0% € F} (13)

OO000J/FO00D00D000 (machineinterva)DO0OO0OO0O0OOO0OOO
Joodoodoogdon

+ ]l = [vz+y), AT+ 7)]

— [yl =[v(z -9, AF —z)]

« [y] = [min{vzy, vzy, vTy, vTy}, max{Azxy, Azy, ATy, ATY}]
z]/[y] = [min{vz/y, vz /g, vT/y, VT/T},

max{Ax/y, Az /Yy, Az /[y, AT/7}]
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0000000000000 000000000000000000000
0000000000000 000000000000000000000
0000000000000 0000e0000D000000 [B—26,84+4]
000000000006 >00000000000O0
alB — 4,8+ 0] = [af — |a|d, aB + |ad] (15)

000000000000000000000000000

min{aB — ad,af + ad} = af — |ad| = af — |a|d

max {af — ad,aB + ad} = af + |ad| = aB + |a|d (16)
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[0 = b, - 6]8 = [aB — 8|6, 2B + [8]4] (17)
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o = 6,00+ 0][B + v, 8+ 7]
C [af — |a|ly — 8|6 — 6,08 + |a|y + |B|6 + 67] (18)
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0=« —a; (19)
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[a] C [a — 3, a + 6] (20)
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alf —6,6 4 6] = [V(aB + (—|a])d), Alaf + |ad)]

o — 9§, a + ]
:Oé—5,0é—|—5:

V(a8 + (-

B =[v(aB+ (—8])d), AlaB + |8]d)],

[B—~,8+7] C

al)y + (=18])6 + (=0)7), A(aB + |aly + |B|0 + 67)]
(21)



