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Introduction:

A series is a sum of terms of a sequence. A finite series, has its first and the last term defined,
and the infinite series, or in other words infinite summation 2! is a series which continues
indefinitely. The Taylor's theorem ™! and the Euler-Maclaurin's formula 2! will help us solve our
given infinite summation, which is:

(xlh a) (xh a)? (xh o)’ (xh a)"
:1 tl = t2 = l’3 = tn =
Ly 1 2xl | 3x2x1 - n!

b b

And by adding different values for x and a, we will be able to find a general pattern in which the
sequences tends to move with. And this is mainly what this portfolio will ask us to do.

Method:
For our sequence, which is:

xha”

n! we have to substitute in the case where x = 1 and a = 2. After that, we have to

=

n

calculate the first n terms which happen to be eleven to fulfill the given condition 0<n<D
h2"

So after substitution we get n!

Now let's calculate for n, when 0<n <D .

5 0
~ t5=h2 = (03B tD=h2 =0
t, = 1 5! 0!
1 6
(=22 _ osw =22 qms
1! 6!
2 7
t2=h2 = (24P t7=]n2 = 0.@05
2! 7!
3 8
t3=h2 = (O t8=h2 = 0.l
3! 8!
4 9
t4=]n2 = QU35 t9=h2 =0.00) 0=0
41 9!

In fact, #y and #,9 are not equal to 0, but since we have to take our answers correct to six decimal
places, we can't see the real values. However, the numbers become so small, that they become
insignificant, or in other words they are equal to 0.



Now, we need to find the sum of S, :

=199

S, =1
nh2'
S, =1+ = 16847
1 2
S, =1+ h 2 + h 2 = 1988
1! 2!
1 2 3
S3:1+]nz +]nz +]nz = 18877
1! 2! 3!
1 2 3 4
S, =1+ n 2 +]nz +]nz +]nz = 198>
It 2! 3! 4!
n2' h2’ h2’ h2' mnh2°
S =1+ R
n2' nh2° h2’ h2* h2° h2°
Se=1+ o a4 s e
1 2 3 4 5 6 7
&:1+h2 +h2 +h2 +h2 +h2 +h2 +h2 _ 199
1! 2! 3! 4! 5! 6! 7!
1 2 3 4 5 6 7 8
&:1+h2 +h2 +h2 +h2 +h2 +h2 +h2 +h2 _ 15
1! 2! 3! 4! 5! 6! 7! 8!
n2' n2° h2’ nh2* h2’° h2° nh2’ h2® nh2’
Sy =1+ + + + + + + + +
1! 2! 3! 4! 5! 6! 7! 8! 9!
n2' nh2° h2’ h2* h2’° h2° n2’ h2® h2’ h2"
Sy =1+ + + + + + + + + +
1! 2! 3! 4! 5! 6! 7! 8! 9!
Now, using Excel 2010, let's plot the relation between S, and # :
{ e} {} {} {} {} i}

D!

~
~



Looking at the graph, we can notice that S, increases rapidly at first, and then it evens out when
it reaches 2, which seems like an asymptote. The same happens with the terms’ values. They
decrease rapidly until they reach the 0, which if we plot will seem like its asymptote.

Therefore, we can see that both move a maximum of 1 unit away from their first point, and then

even out to the mentioned asymptote.

For S,, the asymptote is X = 2.

For the terms’ calculation for given n, the asymptote is * = 0,

Therefore:
As n approaches infinity, S, approaches 2:

n—»ow S, 2

Now, we do the same thing as before, but for ¢ = 3 with the same condition for n (0<7 <10 ).

4 8
t4—]n3 = (WBb tS:]n3 = 0.8
t, = 1 41 8!
1 h3’ h2’
=3 emp by = = 0B fy = — 0.0
1! S! 9
3> _h3° _h2" _
t, = o = (AR ty = P = (02 v =0 =0 =0
3 7
3!
Now we have to calculate S, again, but for a=3 :
S, =1
1
S, =1+ ]nl'3 = 208D
1 2
S, =1+ 3 +]n3 =21
I! 2!
1 2 3
S, =1+ i 3 +]n3 +]n3 =2938
I! 2! 3!
1 2 3 4
S4:1+]n3 +]n3 +]n3 +]n3 = 20878
I 21 31 41

n3' h3*> h3’ h3*' n3’
+ + + + +

S, =1
1 2 31 41 5!



S, =1

n3' h3*> h3’ h3* h3° h3°
+ + + + + +

1

S, =1

21

3!

41

51

6!

= 2956

n3' h3®> h3’ h3* h3° nh3®° h3’
+ + + + + + +

I

21

3!

41

5

6!

gl

n3' h3* h3® h3* n3° n3® h3’ nh3®
+ + + + + + + +

=299

=299D

Sy =1+

21

3!

41

5

6!

gl

8!

Sy =1+

21

3!

41

51

6!

gl

n3' h3*> nh3’ h3* n3’ h3° h3’ n3* h3’
+ + + + + + + + +

8! 9

=299

n3' h3*> h3’ h3* n3’ h3° h3’ n3* h3’ h3"
+ + + + + + + + + +

Sy, =1 "

2!

3!

4!

S!

6!

7!

8! o

We plot the relation between S, and » for this case (using Excel 2010)

e

e

/

/

D!

Looking at the graph, we can see the same happening as in the previous graph, however S, 's

asymptote was moved 1 unit further upwards till it reached * = 3 . The terms calculated for n

have an asymptote * = 0 again (seen from the calculations), however the 2™ term ‘jumps’

upwards before it starts decreasing.

Therefore, in our case where & = 3 , as n approaches infinity, S, approaches 3:

n—)OO,Sn —3

~
~

Now, we observe the same behavior with ¥ = 1, however we choose different values of a to put

instead, having in mind that » should be, again, 0 <7 <1



Since a cannot be a negative number (limitation by the /n), we can only choose values for a

which are positive, therefore we will try 5, 7, and 10.

Starting with ¢ = 5.

t, =1 hs? ns’
‘ 1 ty = > _1®m® t, = o _
L _hs' e 5! 9l
1: = 6 0
1! s s
) t, = — R ty = = 0.0
. _ hs 6! 0!
2 = = 7
2! s
ns’ b= no
t, = — (GRS .
' h
3+ =22 _ i
s 8!
== - 20
Now we calculate S for 4 = 5 :
S, =1
1
S, =1+ 1n1'5 — 26B87
1 2
S2:1+]nS +]nS = PR3
1! 2!
1 2 3
S, =1+ S +]r15 +]nS = 4390
1! 2! 3!
1 2 3 4
S, =1+ in 3 +]nS +]nS +]nS = 48RIR
1! 2! 3! 4
n5' n5> h5° h5*' hs5°’
S =1+ T Ty T s
n5' n5> h5° h5*' hS5° hs°
Se =1+ T Ty Ty T e T
n5' nh5° h5° h5* h5° h5° hs’
STt Ty Ty Ty Ty T T T
1 2 3 4 5 6 7 8
S8:1+]r15 5% ms5’ WS ms’ bS® kST WSt o0
1! 2! 3! 4 5! 6! 7! 8!

2



n5' n5° h5° h5' h5° h5° h5" h5* hs5’
+ + + + + + + + + =49R

1! 2! 3! 4! 5! 6! 7! 8! 9!

n5' n5> h5° h5' h5° h5° w57 n5* nh5° nhs’
+ + + + + + + + + + =

1! 2! 3! 4! 5! 6! 7! 8! 9! 0!
=49 x5

S, =1

S, =1

We will also draw the graphs for each different value of a that we chose, so we can check if there

is some pattern (using Excel 2010):

We notice that when @ = 9 , the asymptote of S, (which is also approximately the value of Si¢)
is 5.

Also, as " > © | S, =3



We go on with ¢ =

7,

t:1 4 8
’ t4=]n7 = 09 t8=]n7 = (B
, nh7' 4! 8!
1: :Igﬂ’ 5 9
L 5 tszh? = (9P tg—]n7' =
t, = ]nz’z = 1888 ]n57 6 ]ng7 o
'3 ty = = (0B ty = = 004
t—]n7 3 6! 0!
3 ' _]‘m ]l’l 7
3 t =21 _ o
7!
And now, to find Syo for 4 =7 :
S, =1
]n 1
S, =1+ / = 2980
h7' h7°
S, =1+ + = 4B
1! 2!
h7' h7° h7°
S, =1+ + + = (b2b
1! 2! 3!
h7' hmh7° h7° h7°
S, =1+ + + + = (6lH
1! 2! 3! 4!
1 2 3 4 5
S5:1+]n7 +]n7 +]n7 +]n7 +]n7 _
1! 2! 3! 4 5!
1 2 3 4 5 6
S6:1+]n7 +]n7 +]n7 +]n7 +]n7 +]n7 e
1! 2! 3! 4 5! 6!
1 2 3 4 5 6 7
S7:1+]n7 +]n7 +]n7 +]n7 +]n7 +]n7 +]n7 _ R
1! 2! 3! 4 5! 6! 7!
1 2 3 4 5 6 7 8
S8:1+]n7 +]n7 +]n7 +]n7 +]n7 +]n7 +]n7 +]n7 _ R
1! 2! 3! 4 5! 6! 7! 8!
h7' h7° hwh7° h7' h7° ©h7° h7" ©h7° h7’
S, =1+ + + + + + + + +
1! 2! 3! 4 5! 6! 7! 8! 9!
h7' n7° w7’ ©w7' h7° ©W7° W7’ nB7° W7’ ©7"
S, =1+ + + + + + + + + + =
P 1! 2! 3! 4! 5! 6! 7! 8! 9! 0!
= O ~7

After drawing the relation between S, and n for @ =7 (with Excel 2010) we get:

= A



We see that as n—)oo, S” =7

We see that @ = 7 and the asymptote (which is also approximately the value of Sio) of S, are

the same (in this case the asymptote is 7). It seems that §,=a , however we will try with our

last value, and see if this is true:

For @ =1
t, =1 ho * 8
0 t, = D =1172% ty = hD =
. ho ' 4 8!
1~ | - 5 9
. , t, = hD| _ t, = LU
L _hD " 51 o
2 = | - ]n 6 ]n 0
2 =0 _ L —
Ih 10 6! D!
l’3= 3' = ]nD 7
' t, = o = (08B

Now we find Sy for ¢ =D
S, =1



S =1 r = 3%
1 2
S2=1+]n]0 +]n]0 = SR
1! 2!
1 2 3
S, =1+ D +]n]0 +]n]0 = TP
1! 2! 3!
1 2 3 4
S, =1+ i 0 +]n]0 +]n]0 +]n]0 = 19K/
I 2! 3! 4!
no' h0’> ho’ ho' hbD’
S =1+ Ty Ty Ty e T
no' h0°’ mho’ h0* ho’ hb°
Se =1+ T Ty Ty s e T
S_1+]nI)1+]nD2+]nD3+]nD4+]nD5+]nD6 ho 7 oo
T I 2! 3! 4 5! 6! "o
n0' b0’ ho’ ho' hO’ ho°® hoO’ ho'
Sy =1+ + + + + + + + = BB
s I 2! 3! 4! 5! 6! 7! 8!
S_1+]r1D1+]nI)2+]nI)3+]nD4+]nD5+]nD6+]nD7+]nD8+]nD9_
’ 1! 2! 3! 4! 5! 6! 7! 8! 9
= 98

Sy =l+—

=9 =~

3!

41

5!

h0o' ho?> ho’ ho'* ho0’ hO0°® hD
+ +2'+ + + + +

7

" ho? b0’ hoO"
+ + + =
8! 9! 0!

Now, we draw for the last time the relation between Sy and n for @ =0 (with Excel 2010 again):

Sn



§,vsan,a=10
12
10

4 ~fl-3

1 2 3 4 65 6 7 8 9 10 M

We note that as 7 = ®© S, D

As we were observing all of those different values for a, we’ve noticed that as

5, >a , and also 5, = @ and if we make an approximate estimation of the S,, we could easily

=a

n— o

say that 5, . And this is the general statement that applies in our case. However,

theoretically, this only holds true when X = 1

We will examine for different values of x, and then tell what is the true general statement for any
. =da

values for x and a. For now, itis " .

Now, in order to get a general statement for T, we will have to change the values for a and x,
and then find a pattern.

We will start with @ = 2 , and for x we will try various positive values.

To compare right the results we’ll look correct to 6 decimal places again:



_ 2h2'

. = 133
I
2h2°
S =48
2h2°
STy TR
2h2*
t, = " = Q158D
2h2°
t = = (R
5!
6
ty = 2]2'2 = (UFBR
_2h27
T
8
ty = 2]2'2 =000);::
T, =1
1
T =1+ 2]?'2 = 2R/
1 2
I <14 2m2° 227 _
1! 2! B
1 2 3
-1y 2m2" 227 2h2 .
I 2! 3!
1 2 3 4
T -1 2h2' 2h2° 202° 2h2° _
1! 2! 3! 4! P
1 2 3 4 5
<14 2m2° 2m2° 202° 2h2° 202°
1! 2! 3! 4! 5! sl
1 2 3 4 5 6
T -1y 2m2°  2m2° 202° 2h2° 202° 2h2° _
I 2! 3! 4! 5! 6!
1 2 3 4 5 6 7
T 14 2h2' 2h2° 202’ 2h2° 2m2° 2h2° 2h2° _
1! 2! 3! 4! 5! 6! 7!
1 2 3 4 5 6 7 8
<14 2m2’ 2m2° 202° 2h2° 2m2° 2h2° 2h2° 202" _
I 2! 3! 4! 5! 6! 7 8! -

Tg



T,Vs n,x=2,a=2

25
: ¥
vV 2| o Y PY PY PA > >
/ ™
15 —a-T9
1
05
0 L L] L L L] 1
1 2 4 5 6 7 8

It’s obvious that the graph keeps the same way as the one described in all previous graphs. We
can see that at the 5™ term the line starts following a kind of asymptote which equals 4 in this

case. So it is clear that the general statement S, = a is absolutely incorrect. However S, seems to
equal o’ and as x = 2 we can say that in this exact case S, = a".

We can check if this statement is true with other values of @ and x. For example we can take a
decimal number and keep the same value of a so we can compare with the preceding.

For x:O%
t, =1
0.5 h2'
t, = =
1!
0.%5h2°



= 14419

ty = = (09
3|
4
t4_056]n2 _
41 1B
]n 5
t5=0565'2 = 0.(00B
]l'l 6
t6:0566'2 = 0.00mt
7
t7:0567]f12 =0.01
]l'l 8
t8:0568'2 = 0.00mw
T, =1
1
=14 0.561:112 _
1 2
T -1+ 0%5h2' 0%5m2° | o
I 2!
05h2' 0%h2° 0%h2°
T, =1+ : -
3 I + o + 3 14724
7o, 0%02° 0%5h2° 0%5h2° 0%5h2°_ o
4 — =
1! 2! 3| 41
05h2' 0%h2° 0%5h2° 0%h2° 0%5h2°
=l I! " 2! " 3! " '4v * '5v = 14
0%5h2' 0%h2° 0. 3 4 s 6
Ty=1e =2 e = +05631:12 +0.5641?2 +0.5651:12 +0,566]f12 -
0%5h2' o 2 e o s o :
T -1+ L 0%502° 0%5h2° 0502’ 0%5h2° 0%5h2° 0%5h2
I 2! 3| 41 51 6! 7
0%5h2' 0%h2° O 3 4 s 6 ;
T =1+ N L0502’ 0%5h2" 0502’ 0%5h2° 0%5h2’
I 2! 3| 41 51 6! 7
0%5h2°
" =119

8!

Tg



16

oomme] | {} l ]} 1
: //k
1,2

b os
—0—X
06 | o o o - o N - * _mTo
04
02
0 L] T L] T T L]
1 2 3 4 5 6 7 8

As it is seen this graph differs only in that there is no crossing between the x and the 7 lines. It’s
due to the fact that the decimal number we’ve taken is less than 1, and it could not be a limitation
for the statement that seems to be again S, = a'.

To be sure we can check the statement with choosing a square root for x.

For X=\/5

t, =1
1
2h?2
tl=‘/_T=09m
J2n2
l’2= =
2!
V2n2’
= — Q6D
Pn2’
l’4= =
4
J2n2
l’5= =
5!



7

Iy

T, =1

T, =1

T,=1

T,=1

T,=1

T,=1

T, =1

T, =1

T, =1

Tg

V2n2’
|

_2n2"

7

8!

V2h2!
e

Lhn2' 2n2’
+ +

=0.

= (2

m 2

= |HPR

I

Lh2' L2n2’ L2n2’
+ + +

21

= 240071

1

21

3!

= 20710

Ln2' 2n2’ L2n2t 2n2t
+ + + +

1

Sn2' L2n2t 2n2’ 2n2t 2n2’
+ + + + +

21

3!

41

= 2663

1

21

3!

41

51

= 263/5

Vo2t 2n2’ 2n2’ 2n2t 2n2’ 2hn2f
+ + + + + +

1

L2t 2n2’ 2n2t et 2n2’ V2n2’ 2n2’
+ + + + + + +

21

3!

41

51

6!

= 26bY/

= 261D

1

Lh2' 2n2’ 2n2’ 2n2t 2n2’ 2n2° 2n2’ 2n2t
+ + + + + + + +

21

3!

41

51

6!

gl

I!

2!

3!

4

3!

6!

7 8!

= 2604



T,vs.n, x=v2 , a=2
3
e mmmm i |
25
2
B s
g R O & > > > 4
N4
0,5
0 L I I I I
1 2 3 4 5 6 7 8
n

Once more the graph is moving towards a certain asymptote and the statement is again

S, = a". As a special case we can chose x = 7.

For X*=7
t, =1
1
=02 s
I
7h2°’
l’2= =
2!
3
t, = ”k;z — 1795
4
t, == ]2'2 — (BB
rh2’
l’5= =
5)
6
t, = ”]Ié'z = QIR
7
t, = h2 g

7!




T, =1+

T,=1+

I, =1+

T, =1+

T, =1+

T, =1+

g
rh2'

TR
rh2'

. Jr7r]n22
rh2' ; o

. Jr7r]n22
i . Jr7r]n23

. Jr7r]n22 . -
b . Jr7r]n23

I h2? ; +ﬂh24
rh2! 2! + rh2’ N -

I h2?’ : +ﬂh24 u
o . +7r]n23 4! +7T]I125

1! rh2? 3! +7T]n24 5! -
° . +7r]n23 4! +7T]I125

I +”h22 3! +”h24 5! +”h26

2! +7T]r123 4! +7T]n25 6! :OM
3! +”h24 X +ﬂh26
4! +7T]r125 N +7T]n27
- Jr7r]n26 ; o
: Jr7r]n27
- Jr7r]n28
8!

= (0235



T,vs.n,x=?,a=2
10
; o "
8
7
6
8
5 5
4 —p— X
== T9
3-
2
1 i
0 L] 1 1 L] 1 T L] 1
1 2 3 4 5 6 7 8
n

Tg
The graph shows no difference with the preceding ones and the statement is again S, = a". Now
we can see if the statement and the graph are similar if we change a.

Now we start with @ =3 (we look correct to 6 decimal places again)
Same values for x as before:

x=2.
t, =1
1
t, = 203 o
1
2
t, = 203" _ oy
2!
3
t, = 203w
3|
. _2h3°
T
5
ts = ZLE R
5!
6
t, = ZLLE BT




2h3'
2u
h3'
+21n32

= 3012t

I!
2!

= 52

2h3'
+21n32
+2h33

T, =1+
1!
2!

3!

= Bl

T,=1+
I!
2!

I, =1+

3!

253‘
+2h32
+2h§3
+2h34

41

= 83}l

23’
+2h32
+2h33
+2h34
+2h35

I
21

T, =1+

3!

41

51

= 8738

1!
21

3!

41

5!

253‘
+2h32
+2h§3
+2h§4
+2h§5
+21n36
|

= SR
BR

253‘
+2h32
+2h§3
+2h34
+2h35
+2h36
+2h37

T, =1+
I!
2!

3!

41

51

6!

gl

= .y.‘j.
QRN

T, =1+
1!
2!

Tg

3!

4!

3!

6!

7

23’
+2h32
+2h33
+2h34
+2h35
+2h36
+2h37
+21n38

8!

= 89l



T,vs. n,x=2 a=3

N W b OO N 00 © O

Changing the value of a we can see that the two lines get further but it doesn’t change the
common behavior and statement.

Forxzo.%
(=1
1
‘= 0.5 h3 G
1!
2
t2=—0'562]'n3 = (182H
3
‘= % — (BRO
4
‘= 0.5 I3 _ U
4
0.5h3°
l’5= =
5!
6
= 0303w B



= 18R

: =0.000 6
7
8
t8:0.56]n3 0.
8!
T, =1
1
z:1+%:m@z
1 2
T -4 0.5 h3 +0.561n3 T
1! 2!
1 2 3
-1y 0.5 h3 +0.561n3 +0.561n3 18R
1! 2! 31
1 2 3 4
T Z14 0.5 h3 +0.561n3 +0.561n3 +0.561n3 1809
1! 2! 3! 4!
1 2 3 4 5
T o1+ 0.5 3 +0.561n3 +0.561n3 +0.561n3 +0.561n3 I
1! 2! 3! 4! 51
1 2 3 4 5 6
T 14 0. 3 +0.561n3 +0.561n3 +0.561n3 +0.561n3 +0.561n3 -
1! 2! 3! 4! 5! 6!
0.5h3' 0%h3° 0%mh3° 0%h3® 0%h3° 0%5h3° 0%5h3’
T, =1+ + + + + + +
I 2! 3! 4! 5! 6! 7!
0.5h3' 0%5h3° 0%mh3° 0%h3' 0%h3° 0%5h3° 0%5h3’
T, =1+ + + + + + + +
1! 2! 3! 4! 5! 6! 7!
8
L 0%h3 e

Tg

8!



T,vs.n,x=0.56 a=3

18 1 - - {1 |

1,6

14
1,2 /

<uTon
—_—

——X
08
.
06 | o > S S > > S > *
04
02
0 T T T T 1

This graph is similar to the case a =2 where x = (.56 and it shows only the bigger value
difference between the constant line of x and the line of summation values.

ForX=\/5
t, =1
J2hn3'
l’lz—:
1!
_A2h3
T
J2h3’
l’3= =
3!
_A2h3
A TE
_V2h3
s
J2n3’
t6= =



= — OBRS
7
(=203 e
8!
T, =1
1
z:1+1§$3—=23m

T, =1

T, =1

T, =1

T, =1

T, =1

T, =1

1

L2h3' 2h3’
+ +

I

21

= 38Rl

L2h3 V2n3’ V2h3’
+ + +

1

Vn3 2n3° 2h3’ 2n3’
+ + + +

21

3!

= 4R

1

21

3!

41

= 4GB

L2h3 2n3° 2h3’ 2n3’ 2h3’
+ + + + +

1
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All above presented cases show that the best general statement is S, = @', however as much as n
approaches infinity there appears a certain difference between the exact values of S, and a”,
which increases with the increasing of n.

We can show 3 more cases that present different combinations of @ and x values.

As we have tried decimals for x, but we haven't tried decimals for a we shall do it:

For x:2 a:4.8
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I
2
- 2n4.8° _
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. 2h 4.8 _
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2h4.8°
tS = =

S!



= S 717%))
6!
7
. 2 4.8 o
7!
8
- 248" o
8!
T, =1
1
z=1+i§%?§—=4mm
1 2
n:1+2h48 +21n4.8 .
1! 2!
1 2 3
. . 2hh 4.
E:1+2h48 +21n48 .\ 8 D
1! 2! 3!
2h48' 2n48° 2h48° 2h48°
L=l "y "y T
1 2 3 4 5
. . . 2h 4. 21 4.8
E:1+2h48 +21n48 +21n48 .\ 8" Jp—
1! 2! 3! 4! 5!
1 2 3 4 5 6
. . . 4. 2 4. 21 4.8
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The values of summation reach the asymptote slower than the previous cases but still it is not a
limitation of the common behaviour and statement. The same is mentioned when a = 7.

For x:2 a=T7
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For X =2 a=T the statement is still the same. The last check we can do is with a negative
value of x, as for a we cannot do that because of the limitation if the /» function.
For X = _8 a= 7

ty =1
- —8]11!171=_]5m

t2=%!72=m1m

t, = _8];73= 9
t, = _8274: 2
t; = _8];75:-738713 8
o = _8276=19152151) 4
t, = _8:1!77:4%)1]8 3
t8=ﬂ=8ﬂz4w 9
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Clearly it is the first graph that is distinguishable and doesn’t follow the common behavior as
well as these are the first values that don’t follow the statement S, = a". The values as well as the
graph seem to oscillate under and above the 0 with increasing amplitude of oscillation as much
as n approaches infinity.

As a conclusion we can say that the general statement S, = o" fulfils quite well the presented
infinite summation, including the first case when we stated that S, = a, which is a particular case
when x = I so it is according to a’ = a.

The statement should consider the following limitations:

a # 0, x # 0 — as this will give us a single value “0” and the graph will be a straight line on the x
axis.

a> 0, x> 0—asa> 0 is the natural limitation of the /n, and x > 0 shows an oscillating graph.
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