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Basic entropy evaluation

‘ B d"2x+d" 2 x-d " 2x " 1/3-d " 24/x Equation (eq) 1

In[3]:= dr2xx + dA2xPirAx - dA2xx A (1/3) - dA2%Sqrt[x]
sl 2+ d?x—d* x —d® \x

Inld]:= ﬁ d*2x+d~ 27 x-d*2x~1/3-d "2 JX

Input:
d*x+d* n* - d* \3/;—d2 \/;

3D plots:

Real part:




Out[4]=

r

Contour plots:

Real part:

2

dmin —D_ L+] dmax _E'— 1]

Xmin =—{}——

Imaginary part:

2

Xmax ———}—

-0.5

-1.0




-2 . W B
-1.0 -0.5 0.0 0.5 1.0

dmin —D— dmax _D—
Xmin —{}—— & Xmax ——}—

Alternate form:

d? (x - Vx - \3/;+7r")

Real root:

d=0, x=0

Property as a real function:
Domain:
{x e R:x =0} (all non-negative real numbers)

R is the set of real numbers »

Series expansion at x = 0:

1
@ - @ x - @ \x +d x (1 +log(n) + p d* x* log*(m) +

1 1 1
— d? X’ log’(m) + — d? x*log*(m) + — d? x° log’(m) + O(x'%")
6 24 120

(Puiseux series)

log(x) is the natural logarithm »

Big-O notation »

Derivative: Approximate form | Step-by-step solution

0 d? (6 X3 (*log(m) + 1) = 3 \x —2)
2 2 x 2 3v 2 _
ax(d x+d nmt—d \Nx —d \/x) 5 2

Indefinite integral: Approximate form = Step-by-step solution

3 4/3 2 3/2 2 X
f(d2x+d27rx_d2\3/;_d2\/;)dx=d2— X _ X +x_+ T

4 3 2 log(m)

+ constant

WolframAlpha



‘ B d"2x+d"2e™x-d"2x"1/3-d " 24/x Eq2
nsk= dA24x + dA2xEAX - dA2xxA(1/3) - dA2xSqrt[x]
outs- d? ¥+ d? x— d* \x — d? \Jx
In[7):= ﬁ d"2x+d"2e"x-d"2x"1/3-d"21/x
Input: (+]
Bx+d e —d?Jx - d*x
3D plots: (+]

Real part:




out[7]=

Contour plots:

Real part:

3

dmin —El— dmax _E'—
Xmin —u— = Xmax _u— 4]

Imaginary part:

3\\\\\\\\\\\\\\\\\\\\\‘\




dmin —D— dmax _D—
Xmin =—{}—— = Xmax ——{}— =

Alternate forms:
d* (x - Vx - +x +e”)
d* (2 = Jx = 1) x + d*

Real root:

d=0, x=0

Property as a real function:
Domain:

{x e R:x = 0} (all non-negative real numbers)

-0.5

-1.0

-1.5

-2.0

-2.5

R is the set of real numbers »



Series expansion at x = 0:

ax* ad*x

B—@x—d®\x+2dx+ s

(Puiseux series)

Derivative:

@ (6% (e +1) -3 Jx - 2)

B
— (P x+d e —d* Jx —a? \x) =

ox

Indefinite integral:

Big-O notation »

Step-by-step solution

Step-by-step solution

1
f(d2x+d2 e* —d? \3/; —d? \/;)dx =d* (E (—9 x4/3—8x3/2+6x2)+ex)+gsrmerx

WolframAlpha
nel= Simpli fy[d2 & —d>x3 - d? 4/x +d? x]
outel- d? (x - Vx - x +e)
‘ B d"2x-d" 2 x-d " 2x ™ 1/3-d ™ 24/x Eq3

In[g]:= dA2xx - dA2xPiAx - dA2xx7(1/3) - dA2%Sqrt[x]

e d? (%) + d2x— d? \[x — d® Jx

In[10):= ﬁ d~2x-d~ 2~ x-d~2x"1/3-d~2 JX

Out[10]=

Input:
Bx-dr—d x -d*x
Result:

B+ d2x—d? x —d? x

3D plots:
Real part:




Contour plots:

Real part:

| | | | | |
(=2} « L= w no —
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-1.0 -0.5 0.0 0.5 1.0

Amin —{}—— = dmax —J— =
Xpin —{ f—— Xmax —}—

Imaginary part:

2
1,
x 0k
-1
-2 | NN N
-1.0 -0.5 0.0
d

dmin —D— dmax _D—
Xmin —D— 2 Xmax —D— 1]

Alternate forms:
—d?(-x+ Nx + x +7)
@ (x— x - x )

Real root:

d=0, x=0

-0.5

-1.0

-1.5



10 |

Property as a real function:
Domain:

{x e R:x = 0} (all non-negative real numbers)

Series expansion at x = 0:

1
@ — @2 x - a \x - d*x(log(m) - 1) - > 2 (d? log?(m)) -

1 1 1
T3 421403 _ 4( 214 _ 5( 12105 16/3
5 X (d log (7r)) —24 X (d log (7r)) —120 X (d log (71)) + O(x )

(Puiseux series)

R is the set of real numbers »

log(x) is the natural logarithm »

Derivative: Approximate form

B
— (@ x-dr - & x - d* \x) = -

Big-O notation »

Step-by-step solution

d? (6 x*B (7*log(m) - 1) + 3 Jx + 2)

ox 6 x23

Indefinite integral:

f(—dan—dz x - d* Nx + @ x)dx = -

Approximate form
33 232 42

+
4 3 2

nek- Simpli fy[—d2 - d? xM3 - d? 4fx +d? x]

outs: —d? (~x+ \[x + Jx +7%)

-—+

Step-by-step solution

ﬂ.x

+ gsrwerx

log(m)

WolframAlpha

‘ B d"2x-d"2e™x-d"2x"1/3-d " 24/x

Eq4

In[11]:= dr2xx - dA2%EAX — dA2xxA(1/3) - dA2%Sqrt[x]

out[11]=
B (—e)+d>x—d® \Jx - d* Jx
In[13]:= ﬁ d~2x-d~2e~x-d~2x"1/3-d"2 JX
Out[13]=

Input:
Bx—d®e*—d? Jx - d* x



Result:

& (—e")+ d® x - d> \/}_dz \3/;
3D p|0ts;

Real part:

272\
a)fi' "'I~ &
Vi 7 e\
Y o
o
e/
v

<X
L2 \\\\\
77 AT SO
- %1%&’#\%

1.0

Contour plots:

Real part:

r
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-0.5 0.0 0.5
d

dmin —D— Armax _D—
Xmin =—{}——— == Xmax ——{}— ==

Imaginary part:

3

-0.5

-1.0



-1.5
-2.0
-2.5
-1
-2
-3 [ i I
0.0 0.5 1.0

L L L
-1.0 -0.5
d

dmin —D— dmax _D—
Xmin —D— n Xmax _D— [ 4]

Alternate forms:
—d*(-x+ Vx + x +e)
i (x— x - % - &)
@ (2P = Jx = 1) Jx - d? e

Real root:

d=0, x=0

Property as a real function:
Domain:

{x e R:x = 0} (all non-negative real numbers)

Series expansion at x = 0:

d2 2 d2 3 d2 4
P I P N Pl x+O(x5)

2 6 24

(Puiseux series)

Derivative:

0.

R is the set of real numbers »

L

Big-O notation »

Step-by-step solution @

i i S (63 (@ -1)+3 Vx +2)

| 13
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(d* x— d* e* - d* N|x — d* Nx) = —— ’

ox 6 x23

Indefinite integral: Step-by-step solution

1
f(—dzex—dz \3/_—d2 \/;+d2x)dx= _E d2(9x4/3+8x3/2—6x2+12@x)+constant

WolframAlpha
nh2k- Simpli fy[—d2 & —d>x3-d? 4/x +d? x]
Oout[12]=
—d* (-x+ Vx + x +eY)
‘ 8 d"2x/dt"2—d"2e"x/dt"2—d"2x"1/3/dt"2—d"2\/x/dt"2 Eq5
4= plx, {t, 2)] - d"Z*(E"x/D[t"(Z - d"2*(x"(1/3)/ dt? ) - d'\Z*Sqrt[x]), t]'\z)
Out[14]=

d2 o* 1 Vx (2/dC)2d \x-2

(@ x (~1/d2) - @2 \x +2)°

In{15l:= ﬁ d~2x/dt~2-d~2e~x/dt*2-d~2x~1/3/dt~2-d*2 Jx/thZ

Out[15]=

Input interpretation:

X

’” 2 e
xX'(t)—d- <
atz—dz/ «3/;/(dt2 (metric deciton squared))-d? Vx 2
at
Result:
dZ e tdz \3/; 2/dt? (per metric decitons squared)+2 d? \/;—2
xl/(t) _

3 2
(dz \/; —1/dt? (per metric deciton squared) — d? \/; + 2)

WolframAlpha



| 15

B {d~2x/d " 2t)-{d "~ 2e "~ x/d "~ 28-{d ~2x~ 1/3/d "~ 26)-{d "~ 2/x/d ~ 2t}

Eq 5

niek=" dA2x(x/dA2)xt - dA2%(EAx[dA2)xt - dA2#%(x " (1/3)/dA2)xt - dA2%(Sqre[x]/dA2)xt

out[16]=

t(—e¥)+tx—t x—t\//;

In[18]:= ﬁ {d"2x/d"2t}-{d"2e"x/d"2t}-{d"2x"1/3/d"2t}-{d"24X/d"2t}

Out[18]=
Input:
X e* Jx Vx
A —t—-d?x—t—d*x— t—-d* < — t
2 d2 d2 d2
Result:

t(—eM+tx—tx —tx

3D plots:
Real part:
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.

-

Contour plots:

Real part:

3
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tmin —u— +] tmax _ﬂ— 4]
Xmin =—{}—— = Xmax ———}—

Imaginary part:

-1.0 -0.5 0.0 0.5 1.0

tnin —{}——— = tax —}— =
Xenin = b—ou % Xmav —0sn [ =
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Alternate forms:

—t(~x+x +x +e)
t(x— Vx - \3/;—(3")
(25— 5 1) 45—t

Real root:

tr=0, x=0

Series expansion at x = 0:

tx* X trxt
—r—t 3x—t\/;—7—?x—2—z+0(x5)

(Puiseux series)

Big-O notation »

Derivative: Step-by-step solution
d(dxt de’t d~xt d@Axt) 1 2
— - - - =—t|l-—-6&"———+6
ox\ d? d? d? d? 6 x*B X

Indefinite integral: Step-by-step solution

1
f(—ext—t VX — 1 x +tx)dx= 5 t(9x4/3+8x3/2—6x2+12ex)+constant

WolframAlpha
7= Simpli fy[—ex t-tx?-t 4x +t x]
Out[17]=
~t(~x+ Vx + Jx +¢°)
‘ B {d"2x/d"2t}~{d " 27t~ x/d " 2t}-{d N 2x " 1/3/d "~ 2t}-{d "~ 24/x /d ™ 2t} Eq6
nil= dA2s(x/dA2)xt - dA2#(PiAx/dA2)xt — dA2x(xA(1/3)/dA2)xt - dA2#(Sqrt[x]/dr2)xt

oulle t(=m®)+tx—tx —t \3/;

In[2}:= ﬁ {d"2x/d"2t}-{d"27'("X/d"2t}-{d"2x"1/3/d"2t}-{d"2\/x/d"2t}

Input:
v - v Jv



A
/"t t_dzx_

d
2
Px—i-d Xdz
d a2

3
e x
sult: —rNx
Re x)+ tx
t(-m

Real part:

rt:
aginary pa
Im

:/z'zzzzzzzzzzz'
'/zz:zzz'z"z'zz'
4

2, 'lll'l l‘,
o

lots:
tour p
Con

Real part:

v“”t
S —
2
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2
-1.0 -0.5 0.0 0.5 1.0

Ermin —E'— tmax —E'—
Xmin =—{J——— = Xmax ———}—=

Imaginary part:
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-1.0 -0.5 0.0

tmin —D— trnax —D—
Xmin —D— Xmax —D—

Alternate forms:
—t(~x+x +x +7)
t(x— Vx = +x —nx)

Real root:

r=0, x=0
Series expansion at x = 0:
1
—t—tNx -t x+x(t—tlog(7r))—5xz(tlogz(ﬂ))—

1
. x* (tlog’(m))

(Puiseux series)

1 1
R 4 N\_ ___ .5 5 16/3
» X (tlog (77)) 120 X (tlog (77)) + O(x )

log(x) is the natural logarithm »

Big-O notation »

Derivative: Approximate form = Step-by-step solution

6[d2xt Bt dxt dzx/;t] 1[ 2 3 ]

_ _ =—f|l-— ——— —67°log(1)+6
ox 6 8()

d2 d2 d2 d2 x2/3 \/;

Approximate form Step-by-step solution

, 3x43 2x%2 ¥? n*
f(—nxt—t x—t\x+tx)dx=—t + -+
4 3 2 log(m)

Indefinite integral:

) + gsrwerx

WolframAlpha

‘ =] {d"2x/dt"2}—{d"27T"X/dt"2}—{d"2x"1/3/dt"2}—{d"2\/x/dt"2} Eq7
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In[3]:= D[x, {t, 2}] - D[PiAx, {t, 2}] - d"2*(x"(1/3)/ dt? ) - D[SqrtIx], {t, z}]

oula- d? \3/; (—l/dtz)

Infal:= ﬁ {d"2x/dt"2}-{d"2rr"x/dt"2}-{d"2x"1/3/dt"2}-{d"24x/dt"2}

Input interpretation:

P \x & x
—d° x —
or? dt® (metric deciton squared) or?

xu(t) _

Out[4]=

Result:

d? \3/; —1/dt® (per metric deciton squared) + x”'(¢)

WolframAlpha
‘ =] {d"2X/dt"2}—{d"2e"x/dt"2}—{d"2x"1/3/dt"2}—{d"2\/x/dt"2} Eq8
In(5:= D[x, {t, 2}] - D[E~x, {t, 2}] - d"2*(x"(1/3)/ dtz) - D[Sqrtix], {t, 2}]
outsl- d? ~x (-1/dt%)
In[6]:= ﬁ {d"2x/dt"2}-{d"2e"x/dt"2}-{d"2x"1/3/dt"2}-{d"2\/x/dt"2}
Input interpretation:
az(ex \3/; 32 \/;
xX'(t) - —d® % _
or? dt? (metric deciton squared) or?
Out[6]=
Result:
d? \3/; —1/dt? (per metric deciton squared) + x”'(£)
WolframAlpha
B {d"2x/dt~2}+{d " 2e " x/dt " 2}-{d " 2x "~ 1/3/dt " 2}-{d " 2/x/dt "~ 2} Eq9

7= p[x, {t, 2}] + D[EAX, {t, 2}] - d"2*(x"(1/3)/ dtz) - D[Sqrt[x], {t, 2}]

ou7-  d? \3/; (—1 /dtz)



In[10}:= ﬁ {d"2x/dt"2}+{d"2e"x/dt"2}-{d"2x"1/3/dt‘2}-{d‘2Jx/th2}

Out[10]=
Input interpretation:
P \x & +x
x"(1) + -d _
ot dtb at*
Result:
d x —1dt° +x(1)
1
In[gl:= aU(d x ! Quant‘ity[—l, ])
"MetricDecitons"

(S )

2/3

Out[8]=
X

d Quant‘ity[— -

In[9]:= Numerator[ OBQORE BAFQKP ]]

x !

1
outsl  d? (—— /dtz)
3

1 1
In[11]:= aA(d Quantity[——, ])
3

"MetricDecitons"
2
d(—— /dtz)
3

2
In[12]:= So'Lve[d Quant‘ity[— -,
3

out[11]=

1

=0, d]
"MetricDecitons"?
Out[12]=

{{d - 0kg}}

niizk= {{d - Quantity[0, "Kilograms"]}} /. Rule -» Equal
Oout[13]=

(d=0kg)

ni4=  Flatten[{{d == Quantity[0, "Kilograms"]}}]

Out[14]=

{d= Okg}

WolframAlpha

| 23
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~2t}
d
~24/x/
d

A2t}—{

~1/3/d

~2X

[d"2t}-{d"2

~X

~2e

d

A2t}+{

~2x/d

d

=

Eq 10

t
dAZ)*
x1/

Sqrt

_ dAZ*(

AZ)*t

(XA(1/3)/d

dA2s

t -

dAZ)*

Enx/

dAZ*(

+

AZ)*t

dAZ*(x/d
In[1]:=

3,

X

i
T+rx-—

oulil= e

~2t}
/d

~2 X
3/d~2t}-{d v
d~2x~1/

~2t}-{

~2e”~x/d

~2t}+{d

~2x/d

{d

In[3]:= ﬁ

Input:

X
Ve
s/}t_d“?
S

X t+d2><dz

&x—

Result:

~tx
Fx—tNx
tet+

3D plots:
Real part:

22127

5%

s

//////////1///

//////////////I//”

774 21124, 247,

Ztr17y, 8775
% /774

Z 4L00%
S 1074,
Z
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Contour plots:

Real part:

1.0

0.5

0.0

out[3]=



Imin —}——— % Imax ———}— =
Xmin =—{J—— = Xmax ——}—

Imaginary part:

3
-1.0 -0.5 0.0 0.5 1.0

tnin —{}F—— 1 tmax ——{}—
Xmin —{}——— & Xmax ———{}—




Alternate forms:
t(x— Vx - Jx + ¢
t(xP = x —1)x +ref

Real root:

r=0, x=0

Series expansion at x = 0:

tx* tx® rxt
f—tNx —tNX +21x+— +— + — + O(x")
2 6 24

(Puiseux series)

Big-O notation »

Derivative: Step-by-step solution

O(dxt et d~xt d@Axt) 1 2

— + - - =—t|l-— +6€&*——— +6

ox|\ d? d? d? d? 6 x*3 x
Indefinite integral: Step-by-step solution

1
f(ex t—t~Nx —tx+ tx) dx = t(E (—9 xR -8+ 6x2) + ex) + gsruwerx
WolframAlpha

n2k= Simpli fy[e" t-tx"P-t 4x +t x]

out[2]= t(x— \/} - \3/; +eD)

Inl4l= ¢ (t (e" - xi3 - ,\/; + x))
outl4l= X — \/_ — \*/; _l_ex

| 27
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Infsl:= Plot[ex—x1/3— Ax +x, {x, -18., 18.}]

T

7x10°8

T

T

6x10°

T

T

5x10°

T

T

4x10°

T

Out[5]=

T

3x10°

T

T

2x10°

T

T

1x10°

T

S T T T I T T S I T S '

-15 -10 -5 5 10 15

‘ B {d"2X/d~283+{d "~ 271 X/d N 28 -{d "~ 2x N 1/3/d N 2t-{d ~ 24/x/d ~ 2t) Eq 11

nel= " dA2s(x/dA2)xt + dA2x(PiAx/dA2)xt — dA2%(xA(1/3)/dA2)xt - dA2%(Sqrt[x]/dA2)xt

oulele EA+tx—tNx - x

In[7L:= ﬁ {d"2x/d"2t}+{d"er"x/d"Zt}-{d"Zx"1/3/dA2t}-{dA24x/dA2t}

Input:
X e Jx Vx
B —t+d?—t—d*x— t—d>x— t
d? d? d? d?
Result:

trt v tx—tx —tx

3D plots:
Real part:

VN,
it



Out[7]=

.
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-

Contour plots:

Real part:
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\

—1.u —v.0 v.u v.u 1.u

tin —(}——— & tmax —{}—
Xmin —{}—— = Xmax ——{}—

Imaginary part:

2

-1.0 -0.5 0.0 0.5 1.0

tmin —EI— tmax —El—
Xmin —u— = Xmax _u— 4]

-

.

Alternate form:

t(x— Vx - \3/;+7rx)

r

.

Real root:

r=0, x=0

-

Series expansion at x = 0:
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1
t—t~x —tAlx +tx(1+log(7r))+5 t x* log’(n) +

1 1 1
- tx3log’(n) + — t x*log*(n) + — t x° log’(x) + O(x'%3
6 g3 24 & 120 & ( )

(Puiseux series)
log(x) is the natural logarithm »

Big-O notation »

Derivative: Approximate form = Step-by-step solution
o(dxt @rt d~xt d@xt) 1 2 3
— + - - =-t|l-— ——— +67"log(n)+6
ox\ d? d? d? d? 6 X3 \/;
Indefinite integral: Approximate form = Step-by-step solution
3x¥3 242 AP n*
f(ﬂ'xt—t3x—t x+tx)dx=t— - +— + + gsrwerx
4 3 2 log(m)
WolframAlpha
‘ B simplify{d”~2x/d "~ 2t}+{d 27t~ x/d "~ 2t}-{d "~ 2x "~ 1/3/d "~ 2t}-{d " 2/x/d " 2t}
nEk= Simplify[dA2x(x/dA2)xt + dA2%(Pifdx/dA2)xt - dA2%(x"(1/3)/dA2)xt - dA2%(Sqrt[x]/d"2)xt]

outlg]= t(x— Vx - \3/; +7rx)

Infi11:= ﬁ simplify{d"Zx/d"Zt}+{d"27r"x/d"2t}-{d"2x"1/3/d‘2t}-{d‘24x/d"2t}

Out[11]=

Input interpretation:

x ﬂ" Jx Vx
31mp11fy dZXEt+d2X}t—d2X?t—d2X?t

Result:

t(x— Vx - \3/;+7r")

3D plots:
Real part:



Contour plots:

Real part:




-1.0 -0.5 0.0 0.5 1.0

timin —J——— @ tmax ——— =
Xmin —u— Xmax —u—

Imaginary part:

2

tmin —E'— tmax —E'—
Xmin —u_ 7 Xmax _U_ L

| 33

WolframAlbha
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ins}= P'l.ot3D[t (e -2 - Ax +x), {t, =6., 6.}, {X, -2.10603, 2.10603}]

Oout[9]=

B simplify{d~2x/d " 2t}+{d "~ 2e~x/d ™ 2t}-{d "~ 2x~ 1/3/d "~ 2t}-{d "~ 2+/x/d " 2t} Eq 10

n0k=" Simplify[dA2%(x/dA2)xt + dA2%(EAx/dA2)st — dA2x(xA(1/3)/dA2)xt - dA2%(Sqrt[x]/dA2)xt]

out[10]=

r(x— Vx - \3/;+e")

inf12}:= P'Lot3D[t (e - %12 - A/x +x), {t, =6., 6.}, {x, -2.24762, 2.24762}]

Out[12]=
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=] [{d"2X/d"2t+{d"Ze"X/d"Zt}]/[{d"ZX"l/3/d"2t}+{d"2\/x/d"2t}] Eq 12
M= dA2e(x [dA2)xt + (dA2%(EAx/dA2)xt) [(dA2x(x"(1/3)/dA2)xt + dA2x(Sqrt[x]/d"2)xt)
te*
oufil= £ X+

t\x +t+x

Inf4]:= ﬁ [{d"2x/d"2t+{d"2e"x/d"2t}]/[{d"2x"1/3/d"2t}+{d"24X/d"2t}]

An attempt was made to fix mismatched parentheses, brackets, or braces.

Input:
x dzxfi t
d2>< } r+ = 7
2. NX 2., NX
as x g t+d 2!
Result:
te*
X+ —
t\x +1x
3D plots:
Real part:

Imaginary part:



Contour plots:

Real part:

tniy e timax ———{}—
outld)= min B Tmax L
Xmin —D— Xmax —D—

Imaginary part:

trmin —D— tmax —D—
Xmin —D_ Xmax _D—

Alternate forms:

ex

+—
P.X,'

rx

10.0
7.5
5.0
2.5

-2.5
-5.0
-7.5

-0.1

-0.3

-0.5

-0.7

-0.9

More @



rx+

ex
f|——— +x
\x (¢ Nx + )
Series expansion at x = 0:

1)

(Taylor series)

Series expansion at X = oo
1\6
[r==ol5)))-
X
1 1\2/3 1\5/6 1 1\7/6 1\4/3 113/2 1\5/3 1\11/6 1\2
A )
X X X X X b X X X X
13/6 1\7/3 1\5/2 1\8/3 1\17/6 13\3
()
X X X X X
10/3 1\7/2 1\11/3 123/6 1\4 1
(T
X X X X X
1 (1
X X

9/2 1\14/3 29/6 1\5 1\3V/6
R CA OO
X X

X

;/\_/I\)

&

=)

|
—_— e

8 |~

N—

—

w

=

o)

+

Sl KRI~ %I+~

Derivative:

o|dxrt & e t e (670 +6x-3 \x —2)

— + =t+

ox| d? dz(dzf/}terZ\/Et) 6(\7;+1)2x4/3

Iz &
WolframAlpha
et
ni2l= Simpli fy[— +t x]

tx3 et 4/x

e

Out[2]=

| 37



38 |

eX
nEl= |t | ——— +x
(t +t xl/s) X3
teP ( \6/; + 1) e?

out[3]= — + +x

\S/E(t\‘ﬁ+t)2 \3/;(t\s/;+t)

eVt(1+x/) eV
In[5]:= Plot3D|-

+X, {t, -6., 6.}, {x, -1.56716, 1.56716}]

(t+tx/) x ! +(t+tx/)x/

Out[5]=

B {d"2x/d"™2t}+{d "~ 2e " x/d " 2t} /[{d " 2x " 1/3/d ™ 2t} +{d ~ 2+/x/d " 2t}] Eq 12

neks (dA2#(x/dA2)xt + dA2#(EAx[dA2)xt)[(dA24(xA(1/3)/dA2)xt + dA2x(Sqrtx]/dA2)«t)

te*+tx

t\x +tx

Out[6]=

Input: ©
dzxé t+d2><;4: t
dzx% t+d2><% t
Result: (+}
te*+tx

t\x +tx
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Alternate forms:

X+ e

X+ e*

2/3 X

X

Jie1 (Jx+1)<x

Expanded form:

e

tx te*

+
t\x +txx tAlx+e+x

Series expansion at x = 0:

1)

(Taylor series)

R R OO N OO RO RORC
BRI OO OO
BB A )

[ it L L LT

)

RER RO DO

Tl

1
X
1

S ‘<><I>—'><Ir—'

Derivative:
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o S+ ) e (64 +6x-3 Vx —2)+ (3 Vx +4)x
ox dzjft_i_dz;/ft 6(\7;+1)2x4/3
Limit:
e*rt+tx -x—e* —-x—2.71828"
lim = ~
e pxreNx —Nx-Nx - -x
e*t+tx X+ e x+2.71828*
lim =

oo ¢ x + 1 x

WolframAlpha

B [{d"2x/d " 2t}+{d~2e~x/d "~ 2t)]/[{d~ 2x~ 1/3/d ~ 2t3+{d ~ 2 y/x/d ~ 2t)]

Eq 12

Ml (dA2#(x/dA2)st + dA2%(EAx[dA2)xt)[(dA2x(xA(1/3)/dA2)xt + dA2x(Sqrtlx]/d"2)xt)

te*+tx

t\x +tx

Out[8]=

eVt+tx

Inlol= P10t3D[

tx/ +t

, {t, -6., 6.}, {X, -2.00691, 2.00691}]
X




| 41

B [{d”~2x/d"2t)sinx+{d "~ 2e~x/d "~ 2t}tanx]/[{d~ 2x~ 1/3/d "~ 2t}+{d ~ 2y/x/d "~ 2t}sinx]

k= ((dA2%(x /dA2)«t)«Sin[x] + (dA2#(EAx/d2)xt)«Tan[x])/
(dr2x(x"(1/3)/d"2)xt + (d*2%(Sqrt[x]/d*2)«t)«Sin[x])

out[10]=

t x sin(x) + t * tan(x)

tAx +1t+x sin(x)
In[12]:= ﬁ [{d"2X/d"2t}sinx+{d"Ze"xld"Zt}tanX]/[{d"2x"1/3/d"2t}+{d"21/X/d"2t}SinX]
Oout[12]=

Input:

(a? < é t) sin(x) + (d? » Z—Z t) tan(x)

d? x % t+ (d2 o x t) sin(x)

d2

Result:

t x sin(x) + ¢ e* tan(x)

t 3x+t\/;sin(x)

Alternate forms: More

(e* + x cos(x)) tan(x)

\3/; + \/; sin(x)

(e* + x cos(x)) tan(x)

x (Vx sin(x) +1)

x sin(x) + * tan(x)

x (\/; sin(x) + 1)

Expanded form:

t x sin(x) t e* tan(x)

EANX +1Axsin(x) ¢Ax+1t+x sin(x)

Series expansion at x = 0:
8/3 K13
KB +2x°B MO —— 25 P —
6 3

2 236 41 X148 45
+2xt—x®0 4 oo + 5" 2 316 4 4168 4 O(x17/3)

(Puiseux series)
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Big-O notation »

Derivative: Step-by-step solution
(d? x t) sin(x) + (d? e* 1) tan(x)
K & B 1
J i 6 . 2
ox| & ;/2; AL ? Y 6 x¥3 (\/; sin(x) + 1)
d

(6 X ( \6/; sin(x) + 1) (sin(x) + x cos(x) + e* tan(x) + €* secz(x)) -
(x sin(x) + e* tan(x)) (6 x"% cos(x) + 3 \6/; sin(x) + 2))

sec(x) is the secant function »

WolframAlpha

t x Sin[x] + eVt Tan[x]
wri- Plot3D] , {t, =6., 6.}, {x, ~2.00691, 2.00691}]

tx/ +t '\/;S'in[x]

out[11]=

B {d"2x/d " 2t}sinx+{d "~ 2e~x/d "~ 2t}tanx]/[{d "~ 2x "~ 1/3/d "~ 2th{d "~ 24/x/d "~ 2t}sinX] Eq 13

nisks - ((dA2#(x /dA2)«t)«Sin[x] + (dA2#(EAx/d2)«t)«Tan[x])/
((dr2%(xr(113)/dr2)*t)*(d " 2%(Sqrt[x]/d " 2)*t)*Sin[x])

out[13]=

csc(x) (t xsin(x) + t e* tan(x))

t2 x5/6

In[15]:= ﬁ [{d"2x/d"2t}sinx+{d"2e"x/d"2t}tanx]/[{d"2x"1/3/d"2t}*{d"21/x/d"2t}sinx]

Out[15]=



| 43

Input:

(dz X é t) sin(x) + (dz X Z—Z t) tan(x)

(d2 X % t) (d2 X % t) sin(x)

Result:
csc(x) (t x sin(x) + t e”* tan(x))

t2 x5/6

csc(x) is the cosecant function »

3D plots:

Real part:

Contour plots:

Real part:



a3 |

—+ 40
— 20
Py
0
-20
-40
-1.0 -0.5 0.0 0.5 1.0
t
tnin —{}——— 1 tmax ——}— =
Xmin —D— Xmax _D—
Imaginary part:
e
4, N
T —t2
2, .
I . =1
pY
0
-1
-2

tmin —D— 22 tmax —D— L
Xmin —D— Xmax _D—

Alternate forms:

X+ e* sec(x)
t x°/6

(e* + x cos(x)) sec(x)

¢ x°/®

More @
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e* sec(x) o
=2+ x
sec(x) is the secant function »

Expanded form:

e* sec(x) \s/;

+
t x°/6 t

Series expansion at x = 0:

1
(=)
x25
(Taylor series)

Big-O notation »

Derivative: Step-by-step solution
(@ x1)sin(x)  (d® " 1) tan(x)
P2 + Z X+ e* (6 x —5) sec(x) + 6 e* x csc(x) (sec’(x) — 1)
Ox| (@ x )@ NF)sinw | 6 ¢ x!1/6
& d?
WolframAlpha

Csc[x] (t X Sin[x]+e* t Tan[x])
In{14]= P'Lot3D[ , {t, -10., 10.}, {x, -1.50958, 1.50958}]

+2 x5/6

Out[14]=
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B [{d"2x/d"~2t}sinx+{d " 2e”~x/d "~ 2t}tanx] "~ 2/[{d~ 2x "~ 1/3/d "~ 2t}+{d "~ 2y/x/d " 2t}sinx] Eq 13

k= ((dA2#(x/dA2)xt)xSAn[x] + (dA2%(EAx/dA2)xt)xTan[x]) 2 [
((dA2x(xr(1/3)/dr2)xt)*(d 2% (Sqrt[x]/d " 2)«t)=Sin[x])

csc(x) (t xsin(x) + t e* tan(x))2

Out[1]=
2 x5/6

(3= ﬁ [{d"~2x/d"2t}sinx+{d"2e"x/d~2t}tanx]~2/[{d"~2x"1/3/d~2t}*{d"2_x/d"2t}sinx]
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Input:
((a é t) sin(x) + (d? Z—zt) tan(x))2

(d2 % t) (d2 g t) sin(x)

Result:
csc(x) (£ x sin(x) + £ e* tan(x))?

l.2 x5/6

csc(x) is the cosecant function

Alternate forms:

sin(x) (x + €* sec(x))?

x5/6

(x? cos’(x) + e** + 2" x cos(x)) tan(x) sec(x)

x5/ 6

e* t sin(x) )2

(t X sin(x) + P

2 x°8 sin(x)

sec(x) is the secant function
Out[3]=

Expanded form:

e~ tan(x) sec(x)

x"® sin(x) + o +2e* ¥x tan(x)
X

Series expansion at x = 0:

35 x!¥6
Jx +4x7 4

(Puiseux series)

+ 0(x19%)

Derivative:

(@ xt)sinx)  (d? e 1) tan(x) 2
a ( dz + dz )
ox (& Nx 1) (& \x 1) sin(x)

d? d?

cos(x) (x + e* sec(x)) (x (6 x + 7 tan(x)) + 12 e* x sec3(x) + e* ((12 x — 5) tan(x) — 6 x) sec(x))

6 x11/6

WolframAlpha



48 |

Csc[x] (t X Sin[x]+e* t Tan[x])2
In[2]:= P10t3D[ , {t, -8, 8}, {x, -8, 8}]

+2 x5/6

B [{d"2x/d"~2t}sinx+{d "~ 2e~x/d "~ 2t}tanx]/[{d~ 2x "~ 1/3/d "~ 2t}{d "~ 24/x/d " 2t}sinx]~2  Eq 14‘

k= ((d 2% (x/dA2)xt)xSAnlx] + (dA2(EAx/dA2)xt)xTan[x])/
((dr2%(xr(113)/dr2)*t)*(d 2% (Sqrt[x]/d " 2)«t)*Sin[x]) "2

csc?(x) (t xsin(x) + t e* tan(x))

Out[4]=
t4 x5/3

In[6]:= ﬁ [{d"2x/d"2t}sinx+{d"2e"x/d"2t}tanx]/[{d"2x"1/3/d"2t}*{d"21/x/d"2t}sinx]"2

Input:

(d2 X é t) sin(x) + (d2 X Z—z t) tan(x)

((d2 X % t) (dz X g t) sin(x))2

Result:
csc?(x) (¢ x sin(x) + t e* tan(x))

l'4 x5/3

csc(x) is the cosecant function »

3D plots:
Real part:



0.0
| e
05 ok (IS i':g:\.#:.::"‘z."
SLAZHY
e
-5 .#7

10

Contour plots:

Real part:

Out[6]=

tmin —D_ tmax _D—
Xmin —D— Xmax —D—

-0.2

| a9
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Imaginary part:

10F | l
5 - 0.004

— 0.002

—-0.002

-0.004

Emin —D— trmax —D—
Xmin —D— Xmax —D—

Alternate forms:

csc(x) (x + e* sec(x))

t3 x5/3

(e* + x cos(x)) csc(x) sec(x)

l'3 x5/3

csc(x) ('e = ¥ l)

R
t3

Expanded form:
e* csc(x) sec(x) csc(x)

+
£3 53 13 23

Series expansion at x = 0:

1)

(Taylor series)

Derivative:

More

sec(x) is the secant function »

Big-O notation »

Step-by-step solution
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(a2 x 1) sin(x) + (d? e t) tan(x)
e d? d?
0x| ((a x 1)( Vx 1)sinm |
d? d?

cot(x) (sec(x) (2 x — e* (3 x — 5) sec(x)) + 3 x csc(x) (x — e~ sec®(x) + 2 e* sec(x)))
313 X3

cot(x) is the cotangent function »

WolframAlpha

Csc[x]? (t xSin[x]+e* t Tan[x])

5= FUllSimpli fy[
4 x5/3

csc(x) (x + e sec(x))

Out[5]=
tS x5/3

Csc[x] (x +e* Sec[x])
In{71= P'l.ot3D[ , {t, -10., 10.}, {x, -1.4497, 1.4497}]

3 x5/3

Out[7]=

B {d"2x/d " 2t)sinx+{d "~ 2t~ x/d ™ 2t}tanx]/[{d "~ 2x~ 1/3/d ™ 2t}+{d ~ 2/x/d "~ 2t}sinx]~2 Eq 15

ek ((dh2#(x/dA2)xt)xSAnlx] + (dA2x(PiAx/dA2)xt)xTan[x])/
((dA2%(xA(1/3)/dA2)xt)*(d A 2%(Sqrtx]/d " 2)«t)*Sin[x])" 2

csc?(x) (t xsin(x) + ¢ 7* tan(x))

Out[8]=
t4 x5/3
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In[11]:= ﬁ [{d"2x/d"2t}sinx+{d"2n"x/d"2t}tanx]/[{d"2x"1/3/d"2t}*{d"2‘/x/d"2t}sinx]"2

Out[11]=

Input:

(d? < ﬁ t) sin(x) + (d? » Z—Z t) tan(x)

(e~ % t) (e g /| sin(x))2

Result:
csc?(x) (¢ x sin(x) + ¢ * tan(x))
A 5B

csc(x) is the cosecant function »

3D plots:

Real part:




Contour plots:

Real part:

— 400
— 200
X
0
-200
-400
t
tmin —D— 2 tmax —D— L
Xmin —D— Xmax _D—
Imaginary part:
4 L N
; R
. E

tmin —D— = tmax —D— L
Xmin —D— Xmax _D—

Alternate forms:

csc(x) (x + ¥ sec(x))

t3 x5/3

More @

| 53



54 |

(7 + x cos(x)) csc(x) sec(x)

3 153

* sec(x) 1
csc(x)( 5 +ﬁ)

t3

sec(x) is the secant function

Partial fraction expansion:

¥ csc(x) sec(x)  csc(x)

+
l'3 x5/3 tS x2/3

Series expansion at x = 0:
1 1+logm) 4+3logim) ~x (1+log’(m) +4logn))

+ + +
l.3 x8/3 l'3 x5/3 6 tS x2/3 6 t3

+

x*3 (112 + 151og*(m) + 120 log*(m)) ~ x7* (7 + 310g°(m) + 40 log*(m) + 112 log())
+ +
360 13 360 13

x19% (1984 + 21 1og®(r) + 420 log () + 2352 log*(m))

+
15120 £3

x133 (31 + 3 log"(x) + 84 log’ () + 784 log™(n) + 1984 log(r))

+ O(x16/3)
15120 3

(Puiseux series)

log(x) is the natural logarithm

Derivative:

(@ x1)sin(x)  (d® =" 1) tan(x)
+
d? d?

gc ((d2 x 1) (d? \x 1) sin(x) )2

& d?

cot(x) (sec(x) (2 x — 7 (3 xlog(rr) — 5) sec(x)) + 3 x csc(x) (x — * sec3(x) + 2 * sec(x)))
) 315 x5

cot(x) is the cotangent function

WolframAlpha

Csc[x]? (t X Sin[x]+m* t Tan[x])
inl:= P'I.ot3D[ , {t, -10., 10.}, {x, -1.30812, 1.30812}]
4 x5/3
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B [{d"~2x/d”2t)sinx+{d 2~ x/d "~ 2titanx] ~ 2 /[{d "~ 2x "~ 1/3/d 7~ 2t3+{d ~ 2y/x/d "~ 2t}sinx] Eq 16

2= ((dA2«(x [dA2)«t)«Sin[x] + (dA2«(PiAx[/dA2)«t)«Tan[x])*2
((dr2%(xr(173)/dr2)*t)*(d " 2#(Sqrt[x]/d " 2)*t)*Sin[x])

out[12]=

csc(x) (t x sin(x) + t ¥ ‘[an(x))2

t2 x5/6

In[14]:= ﬁ [{d"2x/d"2t}sinx+{d"2n"x/d"2t}tanx]"2/[{dA2x“1/3/dA2t}*{dA24x/d"2t}sinx]
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Out[14]=
Input:
((a é t) sin(x) + (d? ’;—Z ) tan(x))2

(d2 % t) (d2 g t) sin(x)

Result:
csc(x) (¢ x sin(x) + ¢ 7* tan(x))?

t2 x5/6

csc(x) is the cosecant function

Alternate forms:

sin(x) (x + 7* sec(x))?

x5/6

(x? cos*(x) + m* ¥ + 27" x cos(x)) tan(x) sec(x)

x5/6

7 t sin(x) )2

(t X sin(x) + P

2 x°6 sin(x)

sec(x) is the secant function

Expanded form:

7?* tan(x) sec(x)

x"® sin(x) + s +27° ¥x tan(x)
x

Series expansion at x = 0:

11
Jx +x78 (2 + 21og(n)) + x¥6 (E +2log?(m) + 2 log(ﬂ)) +0(x"°)

(Puiseux series)

log(x) is the natural logarithm

Derivative:

(@ x1)sin(x)  (d® =" 1) tan(x) 2
a1l + )

d? a2
P = cos(x) (x + n* sec(x))
ox (2 ~x t)(d® Vx 1) sin(x) 6 x!1/6
@&

(x (6 x + 7 tan(x)) + 12 ° x sec*(x) + 7* sec(x) (12 x log(n) — 5) tan(x) — 6 x))

WolframAlpha
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Csclx] (t x Sin[x]+ * t Tan[x])2
In(13]= P'Lot3D[ , {t, -10., 10.}, {x, -1.29231, 1.29231}]

+2 x5/6

Out[13]=

200

B [{d”~2x/d " 2t)sinx+{d "~ 2~ x/d ™ 2t}tanx]/[{d ~ 2x "~ 1/3/d ™ 2t}+{d ~ 2/x/d " 2t}sinx] Eq 17

k= ((dA2«(x/dA2)xt)«Sinlx] + (dA2%(PiAx[/dA2)«t)«Tanx])/
((dr2#(xA(113)/dA2)*t)*(d A 2#(Sqr[x]/d»2)=t)*Sin[x])

out[15]=

csc(x) (t x sin(x) + t ¥ tan(x))

t2 x5/6
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Csc[x] (t X Sin[x]+ "t Tan[x])
In(16:= P'lot3D[ , {t, -10., 10.}, {x, -1.36799, 1.36799}]

12 x5/6

Out[16]=

B [{d”~2x/d"2t)sinx+{d "~ 2~ x/d ~ 2titanx]/[{d ~ 2x "~ 1/3/d ™ 2t}{d ~ 2/x/d "~ 2t}sinx]~3 Eq 18

ni7k=((dh2#(x /dA2)xt)sSinlx] + (dA2(PiAx[d"2)xt)sTan(x])/
((dr2x(xr(1/3)/dr2)#t)*(d 2% (Sqrt[x]/d " 2)*t)«Sin[x])*3

out[17]=

csc3(x) (t xsin(x) + t 7* tan(x))

t6 x5/2
In[19]:= ﬁ [{d"2x/d"2t}sinx+{d"2n"x/d"2t}tanx]/[{d"2x"1/3/d"2t}*{d"21/x/d"2t}sinx]"3
Out[19]=

Input:

(d? > é t) sin(x) + (d? » § ) tan(x)

((d2 X % t) (d2 X % t) sin(x))3

Result:
csc3(x) (¢ x sin(x) + ¢ 7* tan(x))

t6 x5/2

csc(x) is the cosecant function »

3D plots:
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Real part:

Contour plots: (4]
Real part:

—-0.01
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Emin —D—
Xmin —D—

tmax D —
Xmax —{}—

Imaginary part:

1.0+ o
— 0.0006
05 L i — 0.0004
— 0.0002
X
= 0.
-0.0002
~0.0004

tmin —D—
Xmin —D—

Alternate forms:

csc?(x) (x + 7° sec(x))

£5 512
(T* + x cos(x)) csc?(x) sec(x)

£5 512

CSCZ()C) (:r sec(x) 1 )

L
t5

Partial fraction expansion:

¥ csc?(x) sec(x)  csc?(x)
15 52 15 (32
Derivative: Approximate form
(@ xt)sin(x)  (d? 7" t) tan(x)
dz dz 1
— = - cot(x) csc(x)
ox {(dz x 1) (d \x £)sin) )3 215 x7?

More

sec(x) is the secant function »

Step-by-step solution

Step-by-step solution
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(Y a-a- )
(sec(x) (3 x — " (2 xlog(n) — 5) sec(x)) + 2 x csc(x) (2 x —n'secd(x) + 374 sec(x)))
cot(x) is the cotangent function »

log(x) is the natural logarithm »

WolframAlpha

Csc[x]® (t X Sin[x]+ ™ t Tan[x])
In[18]:= P10t3D[ , {t, -8, 8}, {x, -8, 8}]

t6 X5/2

Out[18]=

B [{d”~2x/d " 2t)sinx+{d "~ 2~ x/d ™ 2t}tanx]/[{d ~ 2x "~ 1/3/d ~ 2t}+{d ~ 2 y/x/d "~ 2t}sinx] Eq 19

n20k= ((dA2%(x[dA2)«t)«Sin[x] + (dA2#(Pirx/d2)xt)«Tan[x])/
(dn2x(x"(1/3)/d"2)xt + (d*2%(Sqrt[x]/d*2)«t)«Sin[x])

Out[20]=
t x sin(x) + t 7 tan(x)

t 3x+t\/;sin(x)

In[22]:= ﬁ [{d"2xld"2t}sinx+{d"er"x/d"2t}tanx]/[{d"2x"1/3/d"2t}+{dA24x/dA2t}sinx]

Out[22]=

Input:

(a? < é t) sin(x) + (d? » % t) tan(x)

d? x % t+ (d2 X g t) sin(x)
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Result:

t x sin(x) + ¢ 7 tan(x)

X+t Ax sin(x)

Alternate forms:

(7* + x cos(x)) tan(x)

\3/; + \/; sin(x)

(7* + x cos(x)) tan(x)

Vx (Vx sin(x) +1)

x sin(x) + 7* tan(x)

x (\/; sin(x) + 1)

Expanded form:

t x sin(x) t ¥ tan(x)

+
EANX +tAxsin(x) ¢Ax+1tx sin(x)

Series expansion at x = 0:

1
2B+ x°B (1 + log(m)) — x'/6 + P X% (24 3log*(m)) + x'° (-1 - log(m)) +
5 1 11/3 3 1 23/6
X +E> X (—1+log (7r)+210g(7r))+ E X (—1—310g2(7r))+
1
x* (1 +log(m)) — x*°6 + EO K143 (16 +5log*(7) + 20 log2(7r)) +

1 1
?5 X296 (2 —log*(n) - log(ﬂ)) + E x° log?(m) + x*V6 (=1 — log(m)) + x'%3 + O(x17/3)

(Puiseux series)

log(x) is the natural logarithm

Derivative:

(d? x t) sin(x) + (d? n* 1) tan(x)

@ &2 1
ox| @ Axt d? \[x 1) sin(x) B 43 ( o . 2
s ( dz) 6 x*3 (V/x sin(x) + 1)

(6 x ( \6/; sin(x) + 1) (sin(x) + x cos(x) + ° sec’(x) + 7* log(n) tan(x)) -
(x sin(x) + 7 tan(x)) (6 x"® cos(x) + 3 \6/; sin(x) + 2))

sec(x) is the secant function

WolframAlpha
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t x Sin[x] + 7™ t Tan[x]
- Plot3D , {t, -6., 6.}, {x, -1.87476, 1.87476}]

tx¥3 4+t 4/x Sin[x]

Out[21]=

B {d~2x/d~2t)sinx+{d "~ 270~ x/d ~ 2ttanx]/[{d ~ 2x~ 1/3/d ~ 2t+{d ~ 2y/x/d ~ 2t}sinx] 2 Eq 20

3= ((dA2#(x /dA2)xt)xSTn[x] + (dA2(PiAx/dA2)xt)sTanlx])/
(d"Z*(x"(llS)/d"z)*t + (dAZ*(Sqrt[x]/dAz)*t)*S'in[x])"Z

out[23]=
t x sin(x) + ¢ 7* tan(x)

(t \3/; +1x sin(x))2

In[25]:= ﬁ [{d"2x/d"2t}sinx+{d"2n"x/d"2t}tanx]/[{d"2x"1/3/d"2t}+{d"24X/d"2t}Sihx]"2
out[25]=
Input: (+]

(d? < é t) sin(x) + (d? > § ) tan(x)

(d2 X g t+ (dz X % t) sin(x))2

Result: (+)

t x sin(x) + ¢ 7* tan(x)

(t \/; +14x sin(x))2

3D plots: o
Real part:
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Imaginary part:

Contour plots:

Real part:
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tmin —‘]— 4] tmax _E'— 1]
Xmin —{}——— & Xmax ——{}—

Imaginary part:
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tmin —D— tmax —D—
Xmin —D— Xmax —D—

Alternate forms:
(¥ + x cos(x)) tan(x)
t x*3 (\6/; sin(x) + 1)2

x sin(x) + * tan(x)

£ % (x sin(x) +1)°

0.5

-0.5

-1.5

More
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. 7* t sin(x)
t xsin(x) + oo

(t \3/; +1x sin(x))2

Partial fraction expansion:
¥ tan(x) \/; sin(x)
+
; . 2 . . 2
t x°3 (\/; sin(x) + 1) t(\/; sin(x) + 1)

Expanded forms:

t x sin(x) t 7 tan(x)
+
(t \3/; +1 X sin(x))2 (t \“/; +1r VX sin(x))2
t x sin(x) t 7* tan(x)

+
2 12 x5 sin(x) + 2 223 + 2 xsin(x) 2 2 x0 sin(x) + 2 x2P + 12 x sin®(x)

Derivative:

(? x 1) sin(x) + (d? 7" t) tan(x)

d? d?
ox (d2 Jxt (& x t)sine) )2
d? d?

(3 X ( \6/; sin(x) + 1) (sin(x) + x cos(x) + ° sec®(x) + ¥ log() tan(x)) -
(x sin(x) + 7* tan(x)) (6 x”/° cos(x) + 3 x sin(x) + 2)) / (3 txB (\6/; sin(x) + 1)3)

sec(x) is the secant function

log(x) is the natural logarithm

WolframAlpha

t x Sin[x] + 7* t Tan[x]
In{24]= P'lot3D[ , {t, -6., 6.}, {x, -1.87476, 1.87476}]

(tx2+t 4/x si n[x])2
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out[24]=

B [{d”~2x/d " 2t)sinx+{d "~ 2~ x/d ~ 2titanx]~ 2 /[{d " 2x " 1/3/d ™ 2t)+{d ~ 24/x/d "~ 2t}sinx] Eq 21

ni2ek= ((dA2%(x[dA2)«t)«Sin[x] + (dA2#(Pirx/d2)«t)«Tan[x]) 2
(d72x(x"(1/3)/d"2)xt + (d*2%(Sqrt[x]/d*2)«t)«Sin[x])

Out[26]=

(t xsin(x) + ¢t ¥ tan(x))2

tAx +t+x sin(x)

8 [{d"~2x/d " 2t)sinx+{d "~ 270" x/d ~ 2tjtanx] “2/{d ~ 2x N 1/3/d “2t}+{d 2 x/d ~ 2t)sinx]

Out[29]=

Input: (+]

((a® < é t) sin(x) + (d? » % ) tan(x))2

d? x % t+ (d2 X % t) sin(x)

Result: (+)

(t x sin(x) + ¢ 7* tan(x))?

tNx +t+x sin(x)

3D plots: o
Real part:

T
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Contour plots: (+)
Real part:

-50
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Imaginary part:

" 1 —0.2
25 7 —+0.1

-1.0 -0.5 0.0 0.5 1.0

tmin —{}—— tmax —}—
Xmin —D_ Xmax _D_

Alternate forms: More
£ (x sin(x) + 7 tan(x))?

\3/; + \/; sin(x)

f (x sin(x) + 7 tan(x))?

Jx (Vx sin(x) +1)

t (7 + x cos(x))? tan?(x)

Jx (Vx sin(x) +1)

Expanded form:

12 x2 sin?(x) 2 1~ tan?(x) 2 12 t* x sin(x) tan(x)

+ +
ENX +tAxsin(x) tNx+fxsin(x) ¢+x+1+xsin(x)

Derivative: Approximate form = Step-by-step solution

( (a2 x 1) sin(x) + (a? 7" t) tan(x) )2

& & .
o0x @ ~xt + (¢ \x £)sinx)
a? >

2 (t x sin(x) + ¢ 7* tan(x)) (¢ sin(x) + ¢ x cos(x) + ¢ ¥ sec?(x) + ¢ n* log(rr) tan(x))

tNx +tAx sin(x)



In[28]:=

In[27]:=

Out[27]=

In[30]:=

Out[30]=
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i
Lo iy cos(x))

(t x sin(x) + £ 7* tan(x))? (m 2 Vx

s . 2
(t VX +tx sm(x))
sec(x) is the secant function »

log(x) is the natural logarithm »

WolframAlpha

(t X Sin[x]+m*t Tan[x])2

Plot3D , {t, -1.14412, 1.14412}, {x, -1.78005, 1.78005}]

tx¥3 4+t 4/x sin[x]

(t X Sin[x]+m* t Tan[x])2

Plot3D , {t, -1.14412, 1.14412}, {x, -1.78005, 1.78005}]

txP+t '\/; Sin[x]

B [[d~2x/d "~ 2tsinx+{d~ 2~ x/d~ 2t3tanx]/[{d ~ 2x~ 1/3/d ~ 26+{d ~ 2 y/x/d ~2t)sinx] 3 Eq 22

((@r2x(x/d"2)xt)«Sin[x] + (d*2#(Pi*x/d"2)xt)«Tan[x])/
(dn2x(x"(1/3)/d"2)xt + (d*2x(Sqrt[x]/d2)«t)«Sin[x])*3

t x sin(x) + ¢ 7* tan(x)

(t Jx +1x sin(x))3

In[33]:= ﬁ [{d"2x/d"2t}sinx+{d"27r"x/d"2t}tanx]/[{d"2x"1/3/d"2t}+{d‘24x/dA2t}sinx]A3

Out[33]=

Inniit:
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[LRTVAVI

(d? < ﬁ t) sin(x) + (d? » ’;—Z t) tan(x)

(d2 X % t+ (d2 X % t) sin(x))3

Result:

t x sin(x) + t 7* tan(x)

(t \3/; +I VX sin(x))s

3D plots:
Real part:

2
oy
e o
AT
Y
LIS
7

Contour plots:

Real part:

S—




tnin —}——— & tmax ———}—
L]
Xmin —{}——— 1 Xmax ——{}—

| 73




Imaginary part:




tmin ‘:D:’ tmax .:D:
Xmin .:U:, Xmax :DZ

Alternate forms:
(7* + x cos(x)) tan(x)
t? x(\/; sin(x) + 1)3
x sin(x) + 7~ tan(x)

2 x ( ~x sin(x) + 1)3

7 t sin(x)

t xsin(x) + p——

(t \/; +tNx sin(x))3

Partial fraction expansion:

sin(x) m* tan(x)
+

t? (\6/; sin(x) + 1)3 t? x ( Jx sin(x) + 1)3

Expanded forms:

t x sin(x) t * tan(x)
+
(t \3/; +1 X sin(x))3 (t \3/; +1r VX sin(x))3
t x sin(x)

+
313 x7/8 sin(x) + 3 13 x*3 sin?(x) + 3 2 sin(x) + 13 x

t ¥ tan(x)

33 x7/% sin(x) + 3 12 x*3 sin?(x) + 3 x¥2 sin’(x) + 3 x

Derivative:
(@ xt)sin(x)  (d? 7 t) tan(x)
7 + 2 £ sin(x) + t x cos(x) + £ ¥ sec?(x) + ¢ ¥ log(r) tan(x)
ox dﬁxﬁr_i_(dzx/}r)sin(x) 3 (t\s/;_” xsin(x))3
a? @
. x t t sin(x) )
3(txsin(x)+tm tan(x))(3x2/3 + 2V + ¢\ x cos(x)

3 . 4
(t VX +t+x sm(x))
sec(x) is the secant function

log(x) is the natural logarithm

WolframAlpha
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t x Sin[x] + Ut Tan[x]
Inf32}:= P10t3D[ , {t, -6., 6.}, {x, -1.87476, 1.87476}]

(tx/ +t '\/;S'in[x])

t x Sin[x] + Ut Tan[x]
oot Plot3D| , {t, =6., 6.}, {x, ~1.87476, 1.87476}|

(tx/ +t '\/; S'in[x])

Out[31]=

B {d"2x/d"2t)sinx+{d ™ 2t~ x/d ™ 2t}tanx]~ 3/[{d "~ 2x " 1/3/d ~ 2t)+{d ~ 2+/x/d "~ 2t}sinx] Eq 23

nsdl=((dh2#(x /dA2)xt)xSTnlx] + (dA2(Pifx[d"2)xt)xTan[x])*3 [
(dn2(x"(2/3)/d"2)«t + (d*2%(Sqrtix]/d*2)«t)«Sin[x])

Out[34]=

(t x sin(x) + ¢ ¥ tan(x))3

tAx +t+x sin(x)
In[36]:= ﬁ [{d"2x/d"2t}sinx+{d"2n"x/d"2t}tanx]"3/[{d"2x"1/3/d"2t}+{d"2‘/x/d"2t}sinx]
out[36]=
Input:

(@< é t) sin(x) + (d? » % 1) tan(x))3

PR CA (dz X if t) sin(x)
& d
Result:
(t x sin(x) + ¢ 7* tan(x))®
- SE — /j PR SURASUAN
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3D p|OtS:
Real part:

¢

I
() ,J l‘m‘l Alligyy,,

|
ey, '
st l,L
% sty
L/
i/

P
\%@';?';ggi%ﬁw
5

I S
f

2l
S

o Vx
2y
57
S LI
2 75
g

. :
1.0

Contour plots:
Real part:
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-1.0 -0.5 0.0 0.5 1.0

tmin —D— 1 Emax —D— L]
Xmin —{}——— & Xmax —— }—

Imaginary part:

tmin —D— = tmax —D— L
Xmin —{}——— & Xmax ———{}—

Alternate forms:
12 (x sin(x) + 7* tan(x))®

\3/; + \/; sin(x)

12 (x sin(x) + 7* tan(x))®

\7; (\7; sin(x) + 1)

2 (7% + x cos(x))® tan3(x)

x (Vx sin(x) +1)

Expanded form:

3 x3 sin®(x) 3 13 7 x% sin’(x) tan(x)

3 3% tan3(x)

More @

L

3 13 1% * x sin(x) tan?(x)

+ +
tNx +t+x sin(x) tAx +t+x sin(x) tNx +t+x sin(x)

Derivative: Approximate form

X +t+x sin(x)

Step-by-step solution @



(@ xt)sinx)  (d? 7" t) tan(x) 3
Al + )

a? a?
ox & xt + (a N 1) sin(x) a

@ &

3 (t x sin(x) + ¢ 7° tan(x))* (¢ sin(x) + ¢ x cos(x) + t 7* sec?(x) + ¢ 1* log(n) tan(x))

X+t Ax sin(x)

. X 3 t t sin(x) )
(t x sin(x) + t m* tan(x)) (—3x2/3 + o e +t Vx cos(x)

(t \ﬁ +1x sin(x))2

sec(x) is the secant function »

log(x) is the natural logarithm »

WolframAlpha

3
(t X Sin[x]+m* t Tan[x])
Inf35:- P'l.ot3D[ , {t, -0.569059, 0.569059}, {x, -1.72149, 1.72149}]

tx3+t '\/; Sin[x]

out[35]=
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B [{d"2x/d”~2t}sinx+{d "~ 2t~ x/d "~ 2t}tanx] ~ 3/[{d~ 2x "~ 1/3/d "~ 2t}+{d "~ 2y/x/d "~ 2t}sinx] Eq 23

ns7k= ((dA2#(x [dA2)«t)«Sin[x] + (dA2#(Pirx/d2)«t)«Tan[x])*3
(dr2x(x"(2/3)/d"2)xt + (d*2%(Sqrt[x]/d*2)«t)«Sin[x])

Out[37]=

(t xsin(x) + ¢t n* tan(x))3

tAx +t+x sin(x)



80 |

(tx sinx1+m* Tan[x])3

nzel= Simpli fy[
tx”3+t 4/x Sin[x]
Out[38]=

? (x sin(x) + n° tan(x))3

\3/; + \/; sin(x)

B [{d”~2x/d"2t)sinx+{d "~ 2~ x/d ™ 2titanx] ™ 3/[{d " 2x " 1/3/d ™ 2t)+{d ~ 24/x/d "~ 2t}sinx]~ 1 /3 Elq 24

k= ((dA2#(x/dA2)xt)xSTnlx] + (dA2x(PiAx/dA2)«t)xTan[x])" 3/
(d"Z*(x"(ll3)/d"2)*t + (d"Z*(Sqrt[x]/d"2)*t)*$1’n[x])"(1/3)

(t xsin(x) + ¢t ¥ tan(x))3

\”/tC/;+t x sin(x)

In[2]:= ﬁ [{d"2x/d"2t}sinx+{d"er"x/d"2t}tanx]"3/[{d"2x"1/3/d"2t}+{d"21/
x/d~2t}sinx]1~1/3

Out(1]

Input:

((a® > é t) sin(x) + (d? » ’;—; ) tan(x))3

2

\S/dzx x t+(d2><$ t)sin(x)

K

Result:

(t xsin(x) + t 7* tan(x))3

\3/t\'$/;+t X sin(x)

3D plots:
Real part:

CZ
ST

9 ""0.%1{5

0.05 ’;‘
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Imaginary part:

Contour plots:

Real part:

0.08
0.06
0.04
x 0.0 0.02

-0.02
-0.04
F o -0.06

-0.5 - -
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Oout[2]=

Imaginary part:

1.5~

1.0

0.5

-1.0

-1.5

0.04

0.02

-0.02
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-0.4 -0.2 0.0 0.2 0.4

trmin ':G:’ tmax ':[]:’
Xmin ‘:G:’ Xmax ‘:D:’

Alternate forms: More
£ (7" + x cos(x)) tan3(x)
\‘*/t ( \/; + \/; sin(x))
£3 (x sin(x) + 7* tan(x))3

Jt x (x sino + 1)

¥ £ sin(x) )3
cos(x)

\j/t\"/;+t x sin(x)

(t X sin(x) +

Expanded form:

£3 x3 sin®(x) 3 £3 7 x? sin®(x) tan(x)
+
\S/I\S/;+t X sin(x) \x/t\“/;+t x sin(x)
£33 tan3(x) 3 3 1** x sin(x) tan?(x)

+
dtxs/;+t X sin(x) \“/t\a/;th X sin(x)

WolframAlpha

‘ B [{d"2x/d"2t)sinx«{d "~ 27t~ x/d "~ 2t}tanx]/[{d~2x~ 1/3/d ~ 2t}{d ~24/x/d "~ 2t}sinx]  Eq 25

In[3]:= ((dn2%(x/d"2)*t)*Sin[x]#(d " 2%(PiAx[/dA2)xt)«Tan[x])/
((dr2%(xr(113)/dr2)*t)*(d 2% (Sqrt[x]/d " 2)*t)*Sin[x])

oual- 7% N/ x tan(x)
ﬁ [{d"2x/d"2t}sinx*{d"2n"x/d"2t}tanx]/[{d"2x"1/3/dA2t}*{d‘24x/d‘2t}sinx]

(5= ﬁ [{d"~2x/d"2t}sinx*{d "2~ x/d "2t} tanx)/[{d~2x"1/3/d~2t}*{d "2 jx/d~2t}sinx]

Input:

(d2 X é t) sin(x) (d2 X ’;—z t) tan(x)
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(d2 X % t) (d2 X % t) sin(x)

Result:

7 A/ x tan(x)
Plots:
60

40
20

-20
-40
-60

min —{—r Mmax ——{}—

500000

-15 -10 -5 5 rlO 15
-500000

-1x10°

min —{}——— = MaxX ——-{}—

Alternate forms:

% A/ x sin(x)

cos(x)
i (e—z’x _ eu’x) n* \7;
(e—ix_'_eix

Roots:
Out[5]=

(no roots exist)

Series expansion at x = 0:

Real-valued plots | ~

Step-by-step solution

1 1
x84 x13/6 log(m) + E x'96 (2 +3 logz(n)) + E; x>%/6 log(r) (2 + logz(n)) + O(x31/6)



In[4]:=

(Puiseux series)
log(x) is the natural logarithm »

Big-O notation »

Derivative: Approximate form | Step-by-step solution

d | (d? x t) sin(x) (d? n* t) tan(x) 7* (tan(x) + 6 x sec?(x) + 6 x log(r) tan(x))

dx| (@ d@)((@ Vx 1) (@ \x £)sinx) 6 x>/
& &

sec(x) is the secant function »

Differential geometric curves:

N —

N

— 7° /x tan(x) — normals

Horizontal plot range:
Xmin —— —— & Xmax ——{ — = symmetric D

*+ More controls

WolframAlpha

Plot[n" x*® Tan[x], {x, -15.4248, 15.4248}]
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500000

Out[4]=

-500000

-1x10°

ol






