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Abstract

In this paper, we will describe a natural procedure formula that will lead us to find a solution for a class of
polynomials with degree n associate with the equation (ax + b)" = c.
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1. Introduction

Solving the polynomial equations of the third degree and above have been of interest for many mathematicians
throughout the different eras of the development of mathematics. in this respect, Cardano formulas (1545) to factor
cubic and quadratic to computation the roots of these polynomials that more complicated, in particular in cubic
more than quadratic. Moreover, Cardano formulas produced only one out of three factors, while the quadratic
formula produces both factors of any given quadratic polynomial. For this reason, it was generating an incentive
for mathematicians to search for more simplified and generalizable methods to solving cubic and greater than the
third degree. Author's [8] presented the new method to compute the three factors of an arbitrary cubic polynomial
with real number coefficients and proved those roots over any cubic polynomial over R. In an analogous manner,
using ¢, and a solution (a, b) of the equation X + Y3 = 1 over C. While author's [6] introduced a new approach
to generalization Cardano formula for cubic equation. For many years, mathematicians have been working hard to
find a method to solve a fifth-degree equation by using radicals, until P. Ruffini had presented a proof of non-
existence of such solution in 1779. Next later in 1824, N. H. Abel introduced similar statement confirmed of
Ruffini's statement there is no formula to solve a fifth-degree equation by using radicals. After that, E. Galois
introduced Some properties of the equation (e.g. solvability in radicals) are translated to properties of its Galois
group. Theorem (Abel and Ruffini)." A general algebraic equation of degree > 5 cannot be solved in radicals. This
means that there does not exist any formula which would express the roots of such equation as functions of the
coefficients by means of the algebraic operations and roots of natural degrees, see author [ 9]", that he presented a
proof of the non-solvability in radicals of a general algebraic equation of degree greater than four. This proof relies
on the non-solvability of the monodromy group of a general algebraic function. The aim of this article to present
the new approach to treatment with this issue by solving n-degree polynomials associate with equation
(ax +b)"* =c.

2. New Approach to find The Fifth Roots for The Equation: (ax + b)5 = ¢ (1).n < 5.

In this section, we introduced a new approach to find fifth roots solutions for the equation (1). Let R denote the
real filed, and R[x] denote to the ring of polynomials over R. Consider C is the complex filed and C[x] denote to
the ring of polynomials over C. If we consider a new form:
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(ax + b)5 = c (1), Wherex € Canda € R,b and c are constants of complex numbers. This new method
does depend on [ 3,5,7], But depending on a new formula of radicals and not use the Euler's form in Complex
numbers which use the arguments of humber and non-standard angles. In this method, if we expand the left side
of equation (1) by binomial theorem we get a particular polynomial (or class of polynomials) of the form:
Fs (x) = asx® + aux* + azx® + a,x? + a;xt + ag = ¢ (2).

This equation becomes like:

Fs (x) = agx® +aux* +azx® + ax? + axt +ay—c =0 (3).
Where § = a, — c. The equation (3) represent the class of polynomials of complex or real values according to
constants a, b an c. To solve the polynomial of equation (3) and finding the roots we present the following
method which called SHAD-method, where SH and AD are the first and second letters of the name authors.

Theorem 2.1. Consider the equation (ax + b)®> = ¢ (1).where x € Canda € R,b and c are constants of
complex or real numbers, then the equation (1) has associate with the polynomial's equation of degree 5 with the
form:

Fs (x) = asx® + aux* + azx® + a,x? + a;xt + ay = ¢ (2). Equation (2) becomes,
Fs (x) = asx® + aux* + azx® + a,x? + a;x* + 6 = 0 (3). Where, § =a, — c.
Then the roots of polynomials of equation (3). Given by the following SHAD-radical formula:

—ay N 5/—((14)5—(115)5_1.55.5) . eZTL’i(j—l)/S

as, 5 as, 5

(4).
Where, j € ] = {1,2,3,4,5} is index set of roots.
Proof. Consider the polynomials of fifth degree equation:

asx® + ayx* + azx® + ax? + a;x* + 8 =0 (1). Where, § = a, — c.

To show that the SHAD-Radical formula (4) is a solution of polynomials (1). Then the equation (4) can be written
as:

—ay | (@g)®=(as)5 1.55.6)

x=— + a5 . (2). we get,
—a, V(@a)5=(5%.as°~1.3)
= — + - 3). from (3), we have
* (s-(%).(s )7 s () (Y @ ®

(4). so, we have

_ 1 —a4 V(an)5=(5%.a5°1.9)
x= ((5\/@) (s.(s\/a_s)s_1 * 5.(5as)” " )

_ 1 —ay 5 |(aq)5—(55%.a5571.8)
- {(i/a_s) <5.(5 as) T s )} OF
_ 1 —ay 5 [(aq)5=(55.a5571.8)

' G n<5_(%)s-1 R ) ©

Where n the different power of polynomial of degree fifth, now put the equation (6) in equation (1) to get,
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+
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5 [(as)®-(55.a55"L.8)
55'(‘15)5—1

)S(J_)

) 5(5/_)

+
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+
1
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-1 55_(a5)5—1
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(5\/_) 5(5@
+
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0 5
(5) aq —aq + 5 (a4)5-(5%.a5571.8)
O \s(3fas)” s-(f’@“ 5%.(ag)* "1
(5) ay —ay 5 (a4)5—(55.a55~ 15)
Y \s (3" s(T) 5°.(a)>"!
2
(5) aq —aq 5 (a4)5—(55.a55_1.5)
Y \s(3fa)") \s(3a)” 5%.(ag)° "1
+
3 2
(5) aq —a4 + 5 [(a4)5-(55.a5571.6)
¥ \s(Vas)" s.(m“ 5%.(as) "
(5) ay 5 [(a4)5-(55.a55~ 15)
§ s.(m“ s(sr) 5°(as)51

> 4+

To expand the powers in equation (8). We deduced that
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—a,
(5-(i/a_5)5_1>
+
2
3 —ay s[(ay)® — (5°.a5°71.6)
- ) ' 5-(i/a_5)5_1 55. (a5)5 1
4
(2) <5-(i/a_5)5_1> 1 * 2 *
3 —ay s[(ay)® — (5°.a5°"".0)
: 5.(i/a_5)5_1 55. (a5)5 1
+
5(ag)® — (5%.a5°71.8)
55.(as)51
2
—a,
s (Ya)
s +
(5) ay ) —Qy 5/(ay)® — (5°.a5°71.6) n
3 5.(i/a_5)5_1 . 5.(%)5—1 55. (as)5 1
+
5(as)® — (5%.a5°7".6)
55. (a5)5 1
4 (swa—s)“)
]
<s /(a4)5—(55.a55-1.5)>1
55.(ag)5-1

5.(3as)”
By multiplying the factors, we get the following equation:

1

N

3

2

G

+6=0 ).
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5
—10. | —=
(5(5 as)’ 1)
1
5 (a4)5 (55.055-1.6)
5(‘?/_) 55(“5)5 !
2
5 (a4>5 (55.a55-1.8)
55 (‘15)5 1
3
5 (a4>5 (55.a55-1.8)
5(5@ 55<as>5 !
10, ( : )
S(J_)
1
5 (114)5-(55 as>-1.8)
e 55<as>5 : "
2
5 (a4)5—(55 as5~1.8)
5(5 as 55 (‘15)5 1
_5. L_
5.(3as)’ 1)
+ +86=0 (10).

4 1
\5 ay 5 [(ap5-(5%a55 1) /
\s.(3fas)’ " 55.(a5)5~1

By adding the similarity terms in equation (10), we get the following terms only.

5
_ as (as)5-(55.a5571.6) _
(5.(5 = 5_1> () +s=0 (12),
5 ( 5 5 5 16)
_ _ ay ays)’—(5.as>" .
But § = aAg —C = (W) - (W) (12)
5
- - - - - - - . . - -

It is clear that if we put the equation (12) and (11), this proved x = —% 4 Y(@)°=@s)°59) oo solution of

as 5 as 5
polynomial of fifth degree asx® + a,x* + azx® + a,x? + a;x1 + 6 =0.

Example 2.1. Letn = 1,a = 4,b = 7 and ¢ = 10i be the values of constants in equation (1) becomes.
(4x + 7) = 101, then the polynomial of degree 1 looks like: a; x* + aq x° = c iff 4 x* + 7 x° = 10,

Where a; = (,)(4) = 4,a0 = (;)(7) =7 and § = a, — ¢ = 7 — 104, the solution given by

a, + i/(ao)1 — (a7 L 11.(‘)"62711'(1—1)/1

X =—
al' 1 - al' 1
x=—"4 VO I=(7)9a1.(7-10i) o0
4 4
4 4

Example 2.2. Letn = 2,a = 4,b = 7 and ¢ = 10i be the values of constants in equation (1) becomes.

(4x + 7)% = 10i, then the polynomial of degree 2 (or quadratic equation) looks like:
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a, x*>+a, x* +ay =ciff 16x% +56x* +49 =10i iff 16x? +56 x* + 49 — 10i = 0 Where

a, = (3)@)?=16,a, = (})(4)'7 = 56,a, = (2)(7)> = 49 and § = a, — ¢ = 49 — 104, the solution given
by

aq n i/(a1)2 - (a2)2_1-22-662ﬂi(]—1)/2
a;.2 a,.2

x]’:—

56 = 2/(56)2—(16)2~1.22.(49-10i) 62”1’(1—1)/2
16.2 16.2

x]_:_

2 -
56 (56)2-64.(49-10i
=24 J(56)°—64.(49-100) e0

X, = —
1 32 32

x; = —1.19098300563 + 0.55901699437i

56  24/(56)2—(16)%~1.22.(49—10i) 627'”'(2—1)/2
16.2 16.2

x, = —2.30901699437 — 0.55901699437i

X2=—

Example 2.3. Letn = 3,a = 4,b = 7 and ¢ = 10i be the values of constants in equation (1) becomes.
(4x + 7)% = 10i, then the polynomial of degree 3 (or cubic equation) looks like:

asx3+a,x% +a; x* +a, = ciff 64x3 + 336x2 + 588 x' + 343 = 10i iff

64x® +336x? + 588 x + 343 —10i =0 Where a; = (()(4)* = 64

a, = Q)®*(N*' =336,a, = (3)(9)'(7)? =588 ,a, = (3)(7)* = 343, and & = a, — c = 343 — 10i, the
solution given by

3 3 _ 3-1 33 i
= a, N \/(az) (a3)31.3 .662711(/ 1)/3

/ a3- 3 a3. 3
336, 3/(336)3—(64)° 135 (343-10) 2mi(1-1);
X1 = — + e 3
64.3 64.3

336 3/(336)3—(64)3-1.33.(343—10i) 627Ti(1—1)/3
64.3 64.3

x, = —1.28355120691 + 0.26930433625i

x1=—

336 3\/(336)3—(64)3-1.33.(343—101‘)627Ti(2—1)/3
64.3 64.3

x2=—

X, = —2.21644879309 + 0.26930433625i

336 3\/(336)3—(64)3-1.33.(343—101‘)627Ti(3—1)/3
64.3 64.3

X3 = —
x3 = —1.75 - 0.53860867251i
Example 2.4. Letn = 4,a = 2,b = 3i and ¢ = —2 be the values of constants in equation (1) becomes.
(2x + 3i)* = —2, then the polynomial of degree 4 (or quartic equation) looks like:
a,x*+ azx®+a, x> +a; x'+a, =ciff16 x* +96i x> — 216 x2 — 216 x* + 81 = —2iff
16 x* + 961 x* — 216 x* — 216i x* + 83 = 0 Where a, = (;)(2)* = 16,a; = (})(2)*(3)"* = 96i.
a, = (5)(2*(B)? = -216,a, = (3)(2)*(30)* = —216i,a, = (;)(3D)* = 81,and
6 = ay — ¢ = 83, the solution given by
o= o VG ats 201,

J as4 a4
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_9_6i + 4/_(961')4—(16)4‘1.44.83 62ni(1—1)/4

16.4 16.4

x; = 0.42044820763 — 1.07955179237i.
_9_&, 4 4/_(961‘)4—(16)4‘1.44.83eZ”i(Z_l)/4

16.4 16.4

x]_:

xZ =
x, = —0.42044820763 — 1.07955179237i.
_9_6i + 4/_(961')4—(16)4‘1.44.83 eZm'(3—1)/4

16.4 16.4
x3 = —0.42044820763 — 1.92044820763..
960 + 4\/(961‘)4—(16)4—1.44.83‘32711'(4—1)/4

16.4 16.4

x3=

X4 =
x4 = 0.42044820763 — 1.92044820763i.
Example 2.5. Letn = 5,a = 2, b = 3 and ¢ = 3 be the values of constants in equation (1) becomes.
(2x + 3)° = 3, then the polynomial of degree 5 (or fifth equation) looks like:
as x5+ a,x*+ azx®+a, x*+a; x* +a, =clff
32 x5 4+ 240x* + 720 x3 + 1080 x% + 810 x* + 243 = 3 Iff
32 x5 + 240x* + 720 x® + 1080 x2 + 810 x* + 240 =0
Where a5 = (3)(2)° = 32,a, = (5)(2)*(3)" = 240, a5 = (3)(2)°(3)% = 720,
a, = (3)(2)2(3)* = 1080, 4, = (5)(2)'(3)* = 810, a, = (3)(3)° = 243,And
6 = ay — ¢ = 240, the solution given by

ay i/(a4)5 — (ag)5-1.55.6 2mi(J-1),
+ e 5
as.5 as.5

Xj=

240 3/(240)5-(32)5-1.55.240 ezm'(l-l)/5
325 32,5

X1 = —

x; = —0.87713453019

240  /(240)5 — (32)5-1.55.240 2mi(2-1),
325 325 €

Xy =

240  3/(240)5 — (32)571.55.240 2mi(3-1)
325 32.5 €

x3 = —2.00390875028 + 0.36611113732i.

X3 =

240 3/(240)5 — (32)5-1.55.240 2mi(a-1)
325 325 ¢

x, = —2.00390875028 — 0.36611113732i.

Xg4 =

240  /(240)5 — (32)5-1.55.240 2mi(5-1),
325 32.5 €

x, = —1.30752398462 — 0.59238026384i.

Xg =
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3. New Approach to find General Solution for Equation: (ax + b)" = ¢ (1).

In this section, we introduced a new approach to find the general solution of equation (1). Let R denote the real
field, and R[x] denote the ring of polynomials over R. Consider C is the complex field and C[x] denote the ring
of polynomials over C. If we consider a new form (ax + b)" =c¢ (1), where x € Cand a € R,b and c are
constants of complex numbers. This new method does depend on the matrix solution algorithm. But depending on
a new formula of algorithm depending on radicals and Euler's form without using arguments of number and non-
standard angles. In this method, if we expand the left side of equation (1) by binomial theorem we get a particular
polynomials (or class of polynomials) of the form: E,(x) = a,x™ + a,_;x™* + -+ a, = ¢ (2). This equation
becomes like:

E(x) = apux™+ ap_1x"1+--+8=0 (3), where § =a,—c. Equation (3) represent the class of
polynomials of complex or real values according to constants a, b and c. To solve the polynomial equation (3) to
find the roots we present the following method which is called SHAD-method, where SH and AD are the first and
second letters of the name authors.

Theorem. 3.1. Consider the formula of the equation (ax + b)" = ¢ (1), where x € C,a € R, b and c are
constants of complex numbers. Then the equation (ax + b)™ = ¢ (1). Can be represented by the polynomial's
equation of the form:

E,(x)=ax"+a,_x"1+--+85=0 (2), Where, § = a, — c. The equation (1) equivalent (2).

Proof. Let (ax + b)™ = c (1), be a given equation, then by using Binomial theorem, we can expand the left side
into:

(ax + b)" = (3)(@)"b® + (1) (@)™ *b* + (3)(ax)" 2b? + - + (ax)" (7)™ ().
_ 0 n! -1p1 n! -2p2 4 ...
= (ax)™"b° + T (ax)™ bt + S (ax)™*b*+ .-+ b" (2).
= x4 natlxnp 4 MR 22 e 3).
2!

Consider a,, = a®, a,_; = na" 'b,a,_, = n(n— 1)/2! a“%b?, .., ay = b" 4.

Then we get from (4),

apx" +a,_x" T+ tay=c (5).

And consequently,

Apx™ + ap_x" 14+ +85=0,8§=a,—c¢ (6).

Conversely, to show that the equation (2) implies that the equation (1).

Consider the polynomials of degree n:

X"+ ap_ x4+ +6=0,86=ay—c ().
n
By completing the term: a, = <na”—‘,}_1> , in the equating (1), we have,
(Van) "n
n n
n n-1_4 ... An-1 — dn-1 §=0 2).

X o <<r )) < (J_)) =D @

n n
Apx™ + A x™ L 4+ Ina = In1 -6 (3).

A ()" (Yan)""n

Apx™ + @y x" 1+t ay=ay— 68 4).
X" + a1 x" 1+ o+ ay =ag— (ag — ©) ).
apx" 4+ ap_x" 1+t ay= ¢ (6).
(ax+b)" =cH. ™.
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Theorem 3.2. Consider the equation (ax + b)™ = ¢ (1), where x € Cand a € R, b and c are constants of
complex numbers, by theorem 3.1 equation (1) has associate with the polynomials equation of degree n on the
form: a,x™ + a,_x"" 1+ -+ 8 =0, § = ay — ¢ (2). Then the roots of polynomials equation (2). Given by
the following SHAD-radical formula:

—an_1 +’V(an_1)n—(.an)n-1.n".6) LU/,

%€l = ann )
Where, j € ] = {1,2,3, ..., n} is index set of roots.
Proof. Consider the equation: (ax + b)" = ¢ ).
then by theorem 3.1. The equation (1) can be written as:
A x" + ap_x" 1+ +8=0,8=qay—c 2).
Assume that, a,, = a™ and a, = b" (3).

n
—‘,}_1) , in the equating (2), we have,

- 1) +5=0, 4).
<(W) -") @

By completing the term: a, = <

anl

(Yan )"

) W 0
™ (Van)

Apx™ + ap_ x4

ApX™ + ap_x™ L +

(an-)"
= —7——0 (6).
((Yan)"") an

—+

ApX™ + Ay x™ L +

[
(=
< ("Ja_n)
(=
“(

-1 _ (a —1)n
ApX™ + Qx4+ 71/_) (an)nn-l.nn - ().
_ (an-1)"—(an)""Lnms
Apx™ + @y x™ ’{/17;"11 ) = l(an):—n1_nn - (®).
n n )n 1.1
n an-1 _ (ap-1)"-(@ap)"" "8
( It (F)) o @ntan ©
By taking the n-root for both side we get, when we consider n is even, then we have,
n|((an—1)"—(apy)* " 1nn.s
Vin ¥ "J_)" (Ve n i\[ (= reS= ) (10)
n
n an—1 _ V(an_)"=(an)""1n"6
a, x + o M= (112).
L n_ n-1pn.§
n/a x + an-1 =+ \/(an—l) (a‘r_l) ne. 12).
n (Tv_)n 1 - (%)n 1 n ( )
x = — an-1 + ri/(an—l)n_(an)n_l-nn-s (13)
- -1 = =1 .
Van (Yan) T T Nan (Yan)"
n _ -1
x = — Zn;ll i \/(an—l)na (a:)n nns (14)
n- n -
From equation (14), we get the two rootswhen j = 1 and j = g +1
From other hand, when we consider n is odd, we have,
n an-1 4 n (an-)"=(an)""1nm§
Van x + o + J( (an-iam ) (15).
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an— Man—1) " (ay)* tnns
Va3 + ik = 4 Y

( \/a_n) W(an)n—llnn
n n_ =11
n anx + — an:ll—l — \/(an—:) (Z‘E)l nn.é
(Van)™ "n (%fan)
n-1 (an-D"(a)"" Tnms

M (YY) Yan(Yan)

n n_ n—-1pn
x = — 1y Nan-)" (@)™ nd o i — 1 we have only one root.

anp.n anp n

From the equations (14) and (19), we deduced that the radicals:

—an_1 +'§/(an_1)n—(.an)n-1.nn.5) oMUY/,

X =
]E] anp. n anp. n

Where, j € ] ={1,2,3, ...,n} is index set of roots H.

“nes N(an_1) " (Cay)*Ln™.5) .ezm'(j—l)/n ‘Where

an.n an. n

Corollary 3.3. The formula x;¢; =

j €J=1{1,23,..,n}isindex set of roots, it is represented the solution of polynomials:
A x" +a,_x" 1 ++86=0,6d=ay—c.

Proof. Consider the equation: (ax + b)" = ¢
then by theorem 3.1. The equation (1) can be written as:

A X" + ap_x" 1+ +86=0,8d=ay—c
Assume that,a,, = a™ and a, = b™
By taking the n — root, we get, 2/a, = aand Y/a, = b

We put J = 1 in formula of solution

x = (_an—l + ’V(an_l)"—(n".an"—l.s)>

n.an n.an

Puta, = (%/an). (fan)" " in equation

We get,
= ( “n-1 -+ Ti/(an—l)n—("n-ann_l-fs))
n.(Yan).(%an)" n.(Yan).(Yan)"

— { ( —adn—1 + \/(an—l)n_(nn-ann_l-a)>}
(Van) \n.(%fan)"" n(Yan)"
“ang \/(an_o"—(n".an"—i.s)
(\/E) n(Yan)" n™(ap)"t
_ 1 —ap-1 (@an-0)"  ntap™lé
x= {('{/a?)( (Yan)" + \/nn.(an)n_l nn.(an)n-l)}
Since, a, = (%)
n(Van)
Then =_n-i
Vo = n(Yan)"

Substitute Equations (11) and (12) in equation (10), we get,

x = (s (<3fa0 + Yar=3)}

><
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But, § = a, — ¢, therefore, ¢ = a, — &. So that (13) becomes,

1 n n
v = (e (Va0 + ) (14)
Now, the equation (14) is a solution of equation (1) H.

Corollary 3.4. The root x = {(”;Ja_) (—%ao + Ve )} is the solution of the equation (ax + b)™ — ¢ = 0 (1).
Proof. To verify that x = {% (—ao + Ve )} is the solution of the equation (1), we have,

The left side: (ax + b)" — ¢ = (a {(nlﬁ (—%ao + Ve )} + b)n —c

(am frs (-0 + VO + 3 ¢

(3/an s (3o + Ve + @) —c=om.

Example 3.1. Letn = 6,a = 3,b = —2 and ¢ = 7 be the values of constants in equation (1) becomes.
(3x + (—2))® = 7, then the polynomial of degree 6 (or sixth equation) looks like:
agx®+asx®+ azx* + az x> +a, x> +a; x* +a, =cIff
729 x6 —2916x° +4860 x*—4320x3+2160 x?+ —576x' + 64 =7 Iff
729 x% —2916x° +4860 x*—4320x3+2160 x%+ —-576x'+57 =0
Where a, = (5)(3)® = 729, as = (§)(3)°(-2)" = —2916,a, = (5)(3)*(—2)? = 4860,
az = (5)(3)3(—2)* = —4320,a, = (§)(3)%(—2)* = 2160,a, = (J)(3)'(-2)° = —576,

ay = (§)(—2)° = 64,and § = a, — ¢ = 57, the solution given by

6 6 6-1 (6 ;
a a a .6%.6 2mig-1
5 \/( 5) ( 6) e i )/6

X, =—
! a6' 6 a6' 6
- o= 6_ 6-1 66, 2mi(J—1)
X, = _ (c2916) | V(£2916)°-(729)°7 16557 /e

729.6 729.6

x; = 1.12769585142

_ (=2916) 6\/(—2916)6—(729)6—1.66.57627Ti(2—1)/6

X =
2 729.6 729.6

x, = 0.89718125904 + 0.39926298588i.

(-2916) , &/(=2916)6—(729)6-1.66.57 €2m'(3—1)/6
729.6 729.6

x3 = 0.43615207429 + 0.39926298588i.

X3 =

(-2916) . §/(=2916)6—(729)6-1.66.57 627Ti(4—1)/6
729.6 729.6

X4 =

x, = 0.20563748191.

(-2916) . §/(=2916)6—(729)6-1.66.57 627Ti(5—1)/6
729.6 729.6

X4 =

x5 = 0.43615207429 — 0.39926298588i.
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(-2916) , &/(=2916)6—(729)6-1.66.57 eZTH'(G—l)/6
729.6 729.6

xe = 0.89718125904 — 0.39926298588i.

X =

4, Conclusion

To solve the equation (ax + b)™ = c, after expanding the left side of equation by the Binomial theorem, the SHAS-
formula is depending on the terms : a,x™, a,,_;x"" %, a, and

6 = ay — c, respectively for computing all roots. In fact, if we have: (ax + b)".1 =c.1

We no longer need the argument of the complex number in Euler's and Demoiver's ' formulas, thus:

(ax + b)". 1" = c.1, where 1 = e2™U~1  therefore,

(ax + b)™. (e2MU-D)" = ¢, ¢2™U-D, by taking the nth-root for both sides, we get
: 2mi(j-1 I .
(ax + b) = Vc.e2®U-D = Yc.e MU , Which is an equivalent to:

Zan-1 V@n—)"=(an)"~Ln".5)

anp n anp.n

2mi(j-1) .
Xje) = e /nOr we use the following theorem.
_n n 2mi(j—1)
x,ej = nLa_O ni .e /TL_
J fan “an
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