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Summary. This article introduces properties of complex function, calculations of
them, boundedness and constant.
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The articles([9],[[12],[[2],1101,13],13],[[4],171,18], 16], [5], [1], and[11] provide the notation and
terminology for this paper.

1. DEFINITIONS OFCOMPLEX FUNCTIONS

For simplicity, we use the following conventiorX, Y denote setsC denotes a non empty set,
denotes an element &, f, f, f, f3, g, 91 denote partial functions fror@ to C, andr, g denote
elements ofC.
A Complex is an element of.
Let us conside€, f1, f2. The functor% yielding a partial function fron€ to C is defined by:
(Def. 1) donﬂ(%) = domfy N (domf,\ f,71({0c})) and for everyc such thatc € dom(%) holds
(%)c = (fo)e- ((f2)e) ™
Let us conside€, f. The functor% yielding a partial function fron€ to C is defined by:
(Def.2) don{$) =domf\ f~1({0c}) and for everyc such that € dom($) holds($)c = (fc) ™.
The following propositions are true:

(3H dom(f1 + f2) = domf; ndomf, and for everyc such thatc € dom( 1 + f2) holds (1 +
f2)e = (f1)c + (f2)c.

(4) dom(f; — fz) = domf; ndomf;, and for everyc such thatc € dom(f; — f;) holds(f; —
f2)c = (f1)c — (f2)c.

(5) dom(f; fy) = domfindomf, and for everyc such thatt € dom(f; f2) holds(f; f2)c =
(fr)e- (f2)e.

(YE] dom(r f) = domf and for everyc such that € dom(r f) holds(r f)c=r - f..
(9E] dom(—f) = domf and for everyc such that € dom(— f) holds(—f ). = —f¢.
(15f| dom(3) € domg and donyn (domg\ g~*({0c})) = domg\ g~*({0c}).

1 The propositions (1) and (2) have been removed.
2 The proposition (6) has been removed.

3 The proposition (8) has been removed.

4 The propositions (10)—(14) have been removed.
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(16) dontf1 f2)\ (f1 f2)"*({Oc}) = (domf1\ f1~({Oc})) N (domfz\ f27({Oc})).
(17) Ifcedom(#), thenfc # Oc.

18) (H)*({och) =o.

19) [f|7*({0}) = f~*({0c}) and(—f)*({Oc}) = f~*({Oc}).
(20) don’(i):dom(f[dom(%)).

(21) Ifr # Oc, then(r £)~1({0c}) = f-1({0c}).

2. BAsIC PROPERTIES OFOPERATIONS

The following propositions are true:

(22) (f1+4 f2)+ fa= f1+(f2+ f3).

(23) (f1f2) fa=f1(f2f3).

(24) (fi+fo) fa=f1 f3+ 2 fa.

(25) f3(f1+f2) = f3 f1+f3 2.

(26) 1 (fyfo)=(rfy1) fa.

(27) r(f1f2)="f1(r f2).

(28) (f1—f2) fa=f1 f3—f2 fs.

(29) fzf1—f3fo=f3(f1—f).

(30) r(fi+fo)=rfi+rfo

@D (r-gf=r(af).

(32) r(fi—f)=rfi—rfa

(33) f1—fa=(—1c) (f2— f1).

(34) fi—(fa+f3)=f1—fr—fa

(35) 1 f=f.

(36) f1—(fa—f3)=(f1— f2)+ fs.

(37) fi+(fa—f3)=(f1+f2) — fs.

(38) [fy faof = [f1] [f2.

(39) [Irf|=]r[[f].
(40) —f = (~1c) .
(41) ——f=f.

43f f1——fo=f1+fo
(44) i:frdom(%).

s =it

5 The proposition (42) has been removed.
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(46) Ifr #0c, thent =r~1
(47) 1 #0c.

(48) (—1o)t=-1c.

(49) L =(-10) %

(50) & =|3.

==

f_
(51) L=t
(52) r¥="4

(53) §g=frdom(}).
f
g

f1 _ ff
G g = ga
fal dom(4)
1 _
(55) T-on 2

(56) gt ="%"
(57)

(58) —i==fandl =-1
(59) 2yl lhilgngh f_ Nt

(60) 14+%_hoafl

(61) %: gf
91
62) #-2=houl
fi) _ [f
(63) %)=,
(64) (f1+ fo)[X = f1[X+ folX and(f1+ f2)[X = f1[ X+ foand(fy+ ) [X = f1+ fo[X

(
(65) (f1 f2)[X = (f11X) (f2]X) and(fy f2)[X = (f1]X) f and(f; f2)[X = 1 (f2]X).
(66) (—f)IX=—f[Xand$X = i and|f[[X = [f]X].
(
f

(67) f1— fz) [X = fl[xf fzfx and(flf fz) [X = fl[Xf fo and(flf fz) fX =f1— fz[x.

(68) £1X= {5 and X = BX and X = (.

(69) (rf)[X=r(fIX).
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3. ToTAL PARTIAL FUNCTIONS FROM ADOMAIN, TO COMPLEX
The following propositions are true:

(70)(i) fy is total andf; is total iff f; + f; is total,
(i)  fqis total andf; is total iff f; — f; is total, and
(i) fyis total andf; is total iff f1 fy is total.

(71) fistotaliffr f is total.
(72) fistotal iff —f is total.
(73) fistotal iff || is total.
(74) % istotaliff f~1({Oc}) = 0 andf is total.

(75) fyistotal andf,~1({0c}) = 0 and f; is total iff % is total.

(76) If f1 is total andfs is total, then(f; + f2)c = (f1)c+ (f2)c and (f1 — f2)c = (f1)c — (f2)c
and(f1 f2)c = (f1)c- (f2)c.

(77) If fistotal, then(r f)c=r- f..
(78) If f istotal, then(—f)c = —fc and|f|(c) = | f¢|.
(79) If 1 is total, then($)c = (fc) L.

(80) If 1 is total and¢ is total, then({)c = (f1)c- ((f2)c) %

4., BOUNDED AND CONSTANT PARTIAL FUNCTIONS FROM ADOMAIN, TO COMPLEX

Let us conside€, f,Y. We say thaff is bounded oty if and only if:
(Def. 3) |f]|is bounded oy.

We now state a number of propositions:

(81) f is bounded orY iff there exists a real numbgy such that for eveng such thatc €
Y ndomf holds|fc| < p.

(82) IfY C X andf is bounded orX, thenf is bounded orY.

(83) If X misses donfi, thenf is bounded orX.

(84) If f is bounded orY, thenr f is bounded ofy.

(85) |f|is lower bounded oIX.

(86) If fis bounded orY, then|f| is bounded oty and—f is bounded orY.

(87) If f1 is bounded oX and f; is bounded orY, thenf; + f; is bounded oiX NY.

(88) If f1 is bounded orX and f; is bounded otY, thenf; f; is bounded olXNY and f; — f;
is bounded orX NY.

(89) If f is bounded orX and bounded ol, thenf is bounded orX UY.

(90) Supposd; is a constant oiX and f; is a constant oi. Thenf; + f; is a constant oXNY
andf; — fy is a constant oX NY andf; fz is a constant oiXNY.

(91) If f is a constant olY, thenq f is a constant o¥.

(92) If fis a constant ol, then|f| is a constant ol and—f is a constant ol.
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(93) If f is a constant olY, thenf is bounded orY.

(94) If f is a constant olY, then for every holdsr f is bounded ory and— f is bounded oty

and|f| is bounded orY.

(95) If f1is bounded oX and f; is a constant ol thenf; + f; is bounded orX NY.

(96) Supposd; is bounded orX and f; is a constant oY. Thenf; — f; is bounded orXNY

(1

(2]

4
(5]

6]

(7]

8l

[

[10]

[11]

[12]

[13]

andf, — fy is bounded oiX NY and f; f; is bounded orlX NY.
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