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Summary. Definitions and properties of the following concepts: root, real exponent
and logarithm. Also the numberis defined.
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The articles|[[12], 1], [19], [[3], [[7], [[1], [6], 5], [11], [10], [[4], and[[8] provide the notation and
terminology for this paper.

For simplicity, we adopt the following convention; b, ¢, d denote real numbers), n, ny, mp
denote natural numbers,| denote integers, angldenotes a rational number.

We now state three propositions:

(1) Ifthere existansuch than = 2-m, then(—a)" =a".
(2) Ifthere existansuch than=2-m+1, then(—a)" = —a".
(3) If a> 0 or there existsnsuch than=2-m, thena" > 0.

Let us considen and leta be a real number. The functgra yielding a real number is defined
by:

(Def. 1)(i) a=rooty(a)if a>0andn> 1,
(i) Ya=—(root,(—a)) if a< 0 and there exist1such thah=2-m+ 1.

Let us considen and leta be a real number. Theffa is a real number.
Next we state a number of propositions:

(SE] If n> 1 anda > 0 or there existensuch than=2-m+1, theny/a" =aandva" = a.
(6) 1fn>1,theny0=0.
(7) lfn>1theny1=1
(8) Ifa>0andn>1, thenya>0.
(9) Ifthere existsnsuch thah=2-m+1, theny/—1 = —1.
(10) Ya=a
(11) If there existsnsuch thanh=2-m+ 1, thenya= —y/—a.

1Supported by RPBP.1I1-24.C8.
1 The proposition (4) has been removed.
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(12) Ifn>1anda>0andb> 0 orthere existsnsuch than=2-m+1 thenva-b= {/a- vhb.

(13) Ifa>0andn>1ora#0 and there exis1such thah=2-m+1, then\”/g = %

(14) Ifa>0andb >0 andn> 1 orb+# 0 and there exists1 such thath = 2-m-+ 1, then
Va
VE=%
(15) Ifa>0andn>1andm> 1 orthere existny, mp suchthah=2-m +1andm=2-my+1,

then{/ Va= "Ya.

(16) Ifa>0andn>1andm> 1 orthere existy, mp suchthah=2-m +1andm=2-my+1,
thenya- Ya= "Varm

(17) Ifa<bandif 0<aandn> 1 or there existsnsuch thanh = 2-m+ 1, theny/a < Vh.
(18) Ifa<bandifa>0andn> 1 orthere existsnsuch than=2-m+ 1, thenya < vb.
(19) Ifa>1l1landn>1, thenya>1anda> {/a.

(20) Ifa< —1 and there exismsuch than=2-m+1, theny/a< —1 anda< {/a.

(21) Ifa>0anda<1andn>1 thena< /aandya< 1.

(22) Ifa> —1anda<0and there existmsuch than=2-m+1, thena> y/aandya> —1.
(23) Ifa>0andn>1 thenya-1< a1l

(24) Letsbe a sequence of real numbers and gigeBuppose > 0 and for everyn such that
n> 1 holdss(n) = {/a. Thensis convergent and lim= 1.

Leta, b be real numbers. The functa? yielding a real number is defined as follows:
(Def.2)(i)) a=abifa>0,
(i) a=0ifa=0andb>0,
(i) aP=1lifa=0andb=0,
(iv) there existk such thak = b anda® = & if a < 0 andb is an integer.

Leta, b be real numbers. The?® is a real number.
We now state a number of propositions:

(29 a°=
(30) al=a
(31 1=1.

(32) Ifa>0,thenaltc=aPl.ac.

(33) Ifa>0,thena = %.

a

b
(34) Ifa>0,thena®°=%.
(35) Ifa>0andb>0,then(a- b) =a’-b°
(36) Ifa>0andb>0,then(§)° =
1
(37) Ifa>0,then(i)P=a".
(38) Ifa>0,then(a?)¢ = aPc.

(39) Ifa>0,thena® > 0.

2 The propositions (25)—(28) have been removed.
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Ifa> 1 andb > 0, thena® > 1.

Ifa>1andb < 0, thenal < 1.

If a> 0 anda < b andc > 0, thena’® < b°.

If a> 0 anda < b andc < 0, thena® > b°.

If a< bandc > 1, thenc? < cP.

If a< bandc > 0 andc < 1, thenc? > cP.

If a# 0, thena" = a".

Ifn>1, thena" =a".

If a0, thena" = a".

Ifn> 1 thena" = a".

If a# 0, thenak = a.

Ifa> 0, thenaP = af).

Ifa> 0 andn > 1, thenas = {/a

a?=a’.

If a0 and there existissuch thak = 21, then(—a)k = ak.
If a# 0 and there existssuch thak = 2-1 4 1, then(—a)k = —ak.
If -1<a, then(1+a)">1+n-a

If a> 0 anda+ 1 andc +# d, thena® + ad.

Let a, b be real numbers. Let us assume that 0 anda # 1 andb > 0. The functor logb
yielding a real number is defined by:

(Def. 3)

do%b

Leta, b be real numbers. Then Igh is a real number.
We now state several propositions:

(59f] If a>0anda# 1, thenlogl=0.
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Ifa>0anda# 1, thenloga=1.

Ifa> 0 anda# 1 andb > 0 andc > 0O, then log b+ log, ¢ = log,(b-c).
If a> 0 anda# 1 andb > 0 andc > 0, then log,b—log,c = Ioga(%).

If a> 0 anda# 1 andb > 0, then log,(b®) = c- log,b.

Ifa> 0 anda# 1 andb > 0 andb # 1 andc > 0, then log,c = log, b - log, c.
If a> 1 andb > 0 andc > b, then log,c > log, b.

Ifa> 0anda< 1andb > 0 andc > b, then log,c < log,b.

For every sequens®f real numbers such that for evamholdss(n) = (1+ ﬁ)“*l holds

Sis convergent.

The real numbee is defined as follows:

(Def. 4)

For every sequens®f real numbers such that for evamoldss(n) = (1+ ﬁ)“*l holds

e=lims.

eis a real number.

3 The proposition (58) has been removed.
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