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Difficult High-Level Math Questions

In this document, | describe fifteen high level math problems.

By Jake Brockbank

Abstract

1925

| explain how to break apart the questions and fully solve each problem. This concept of practicing
with complex problems helps us learn how to solve problems in a more intelligent manner, rather
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Introduction
Equation 1
If we look at the following equation, assuming v is y(t)

[('i/w)' *J. i‘]

.I,.u,,(-r)u, -III‘ J

We can solve for an approximate solution, but first we must focus on finding the derivative of
y(t)™y(t). Doing this we can find the answer to be:

oyl x )""’! ¥) 4' (i () ) ' (x) + o' (x) ) lx )""[ ¥)

When we plug this result back into the original equation, and simplify some expressions alittle bit,
we get the following.

(v Inl W (x) by '(x) + ys "(x) )',-'/ (x)¥ x) + } i

e n- Y " T .
-Imv.l\)u(«l f f ’ vlxdxdxdx
If we also simplify the indefinite integralsin the equation we get the following.

‘ f/.‘( W ( \ ) ]{.‘/ ": \'] i/ '( \‘) ’ V__' X )' (x) { 1",1‘ +

. 1 3

pu i &
X \ X . .
I f \ .= = : - AT ('(/\
Jtan{x)wlx) 24 2

Lastly, we must deconstruct the definite integral.

i g . (x) i
(I wfx) D ") + o "(x) Juwlx N

. | = | .9 ? r]
g ps ) \ -3 ( . -4 Wy \ 0
120) a tan " (x Jyrl x) ] = ( a’ tan” (x)wix)’] + ¢
' ) l \ ]
i :' [ .: _' {
( - =tan | x )y x | ) Co ctan| x )l{/(,\ )

-

Now simplify to yield the final result:

1'_’0(. ( { [nys (x))w'(x) +w'(x) ) w(x)" x) i 4 v)

o ,-'l - A - 2 .‘)" ‘ -|)

)" & | o) . Q' & 3 ! ' 10
—a fan f 9 hl'r “ \‘] ' ;’Hr‘(. —a ran (x )fy'. x)") A DOl
' i

RE LD
) 0 . ..) N .
(n" tan”(x )ylx)” ) 120co”™ — 120ctan{x)y(x)

Conclusion: Theinitial equation may seem complex at first; however, when we break it down into
the fundamentals, we see that the equation becomes more approachable. The final equationisa
simplified version of the initial equation.
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Equation #2
If we look at the following equation

(ﬂ s p)l mn(r)ﬁ( X 'Cntll.\‘), 5 (x,-'\ (x oo ,'(r-,i, ,‘( ( {) ]‘)( \"‘,-? ]~,‘)x,')3“:

v 3
]

Breaking the equation up into two separate fractions gets us the following equation.
Stanlx ) —x+cotlx) ) ' B pec i -
| —dranl x \ [ x (R0 l.\r i . ~

Simplify the following alittle more.

{ ,,‘ |>‘v"|'|l.”l \ :l X+ L‘)I'l: ! :' l 4
! ‘ L /'l /

-

\

WL fon | - : y ol bl
| 86) 7y oA

Simplify and expand anything needed to be expanded.

( N ir.’-f{Hll x) _l).:.'l'/.'| L :ln otlx )+

la—pf

11

§) o N

s O O
| } X | 2
075 \ v ! ! — —X [
32180 12x X X

6 3212

Conclusion: We can deduce that the equation above is simplified, through the use of some basic
trigonometric concepts and a little rearrangement.
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Equation #3
If we view the following equation
3 ) T Wan! | | |
X ) \ X s \ i o \ \V 1 134
) K ; . ) 2 ~ . J ] 1) . ‘) K3 \
\ \ \ \ X 1

After dividing all possible values, we find afairly simple fraction. That we can simply further.
A

3 :
Vo' ‘.'-{II’.". XJ1 ‘)I l'll i l
VvV I X \ A = I

7]
X

Next, we apply the fraction rule, giving us the following.

S ) i ‘A!amm v )+ 61 i 130
Simplify.
: Otanlx) +i— 60
[ 5.5) JT L3
Simplify.

Otanlx ) —12i—60

- \

77 4 ,.-‘,l\f 7
Finally, we find the fully simplified answer to be:
F > ’*‘J.’u’.’l:: xX) ...'l (510
VAL
."(\"'"Y t

Conclusion: This question inevitably seems quite daunting because of its size; however, in reality the
guestion is conceptually quite simple.
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Equation #4
If we view the following equation

| Vi4 Viv+corlx) ] [ \. [~ +—=
i X v J
¢

)

B

" '\' i+ Vix+cotix) [l\ll 31 4 :L ],
#1Lx lo /2

Rearrange and simplify.

X

v ) yo—

.\,' i+Vix+corlx) ——- — v 2i
o ¢
3/ - R e
( ’.\" i+ Vix+cotix) \_»~;,'-'-* Vv i—3 o )_)
\ ¢ il

Simplify the absolute value of betain the denominator.

3/ —_— & B
.\- i+ Vix+cot(x) o s

-\.

dt 3
\1+\ n~<m(\) r——:-«—y’lt

2 i x v 9
Lx ¢
Keep in mind that.
v \ W o ‘ b
— 199 Vo NIy
/&1 :
95.1' W v X {
Knowing this, we can apply it to our problem.
]
3 T " 5 —
5 VitV ix+teotlx) — 2
VA | X Vv
fx i
Dividing everything by psi, we can simplify the power into one fraction.
l
\ i+ \»"n' +cot{x) .__“ v2Vig

/ ),2'\,: (;5'\
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Equation #5
If we view the following equation

:;r—"
Vi Ltan(x)cot(x)]

3+ 2

[

g

|
e

[ \/ ) e S
\\ VT tan(s T it

Start by solving the integrals.

- — ;
Vi tan(x)cor(x)

l,
f /7
\|| \' in .('().\’( X ) 1 + ¢ l o+ 2

—in

Cos ( \') + ¢

Simplify thei th root.

' o~ 3 il ()

i 4 Vitan(x Jeot| x
~3i + 2

‘l' 77 - x
\I ' —/Nl('().\'[.-\' )| + ¢
—h.vlcn.v{ v} + ¢

v
Remove the cube root, and apply to the numerator.

.‘; - 5
y { Icm(,\' beotlx)

| !
3+ 2

| [ i

(' —ln'c'u.ﬁ‘(_\,';’! } ¢-)
«/nl(’n,s(_\' ” + ¢ ‘ :
~Inicoslx)| +¢

|
f
\
Takethe -3i + 2 and apply to the numerator.
3
Vi (2 4+ 3i)tanlx)cotl x)

135

Inicos(x}|

\ 2
k]
o

f i—%( —(nlrn.v(,\')l f L-)

\,' —In lcos( v)l +¢
Simplify to only two separate fractions.

| —L 2 3
," i T(—mlcos(x)| +¢)3 A tanlx)cor{x) (2 + 3i)
13( —In !('u.\‘( x)| + ()

| \
—l.” ('U.\'[ l') T C

Add fractions together by finding a common denominator.
se)

(24 .h’(."".' ) - :“.'—l.m".\ leotlx) | =Inlcos(y) | +¢) V —lalcas(x)
! } o
% 13V —Injcosly)
Simplify even more.
( } - I | WL 1 \ |
. 12007 02-31) = vitanlx)cotle N —Mnjcosix) IV —Inlcosix) | + ¢ ) inleeslx) +¢)
» I3n cosdy ) 151
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Equation #6

1931

Y ou are given a 3rd degree polynomial function, with the terms listed below. Y ou are tasked with
simplifying the expression into a binomial. Y ou then must take the partial derivative of each of the
termsin the original polynomial. Once thisis completed, you must plug each partial derivative into a

Jacobian, then back into the original polynomial. After thisis done simply solve for x.

) ‘)
2 ) D ) -~
S 2 { x . 2ab b
3 x b+ - L & - ==
t/( dt' .\'(/L

Try to find something that can multiply to give ax + b on both sides.

\’V'((H -+ l,’ +- H--/((\ "‘t{') = ()

LI(

We have ax + b meaning we can combine the outer parts.

;J { ! \ -* 1 \
X laxdb) 28T (u.r +b) =10
o
This gives us:

..\" i ‘—’—'~-)(m h) =10

Now we take the derivative of each part within the initial equation.

‘)

/‘[ ‘-': - @AX 3 t(: X ] Jax”
fly) = \'."/v flx)=2bx
A/ \ d
flx) = L (x) =
({( (/I
2ab
fix) =224 x)'=0
ae
. b 4 X
fix :f—{rw’l\): —,{;~
L ‘~1fr
Then, take the Jacobian.
- .’ ! '—3 -
J= w\ 0,5 G ) ) 2
dc Z
| X dc

Next set each part of the Jacobian equal to the initial equation, then solve for x.

2 2 3 2 a X 2ab b~
X" =ax +x b4+ — + =4
dc de xdc
Divide everything by (3a).
GSJ© 2021
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3 0 (f-\' 2((/’ h~

\.2 X L xb . de . _de . xde

: Ja Ja Ja Sa Sa

Simplify.
2 1.3, 1 % 153 5 1 1,2
X ==x" 4+ =x"b+ +3ax+ —2b+ ~—-b
3 3ua de ‘ 3dc Sxade

Square root everything to remove the square applied to the x.

T2 12, . 1.3 1 .2
X=, =X"+ —=x"b+ —3a"x + 2h + b
YTV 3 3a & e Ivade

Put it into one fraction.

. 3 4.2 2
| ax dec + x"bdc + 9a x™ + 2axb + b

X = -
\(' 3axdc
2nd part of the Jacobian.

‘) 0
) :5 ‘2 ~ - -’) —_
2bx=ax" +xb+ 22 4 2ab | b

de de xde
Divide everything by (2b).
" =
')) 9 U...\ 2(”') ,’.'
Y = ux 2l x b 1 de oY de 4 xde
2b 2b 2b 2b 2b
Simplify to one fraction.
4 3 2 2 2
— de +x " bde +~ a x~ + 2axb + b
' 2xbdc
3rd part of the Jacobian.
 —ax"+x"p+42 202 2
de dc de xdc
Multiply everything by (dc).
2 3 2 2 b*
a =ax dc+ x"hde + a"x + 2ab + —
Y

Put it into one fraction.

‘)

a

9 9
X “.\‘-L'[C' - _1'/)(/(' +ua +—+0b

X
Divide (a) squared by the x in the denominator.
)
= ) 9 ) )
@ _ axde + xbde + a° + 292 + b
X X
Multiply by (a) squared on both sides.

GSJO© 2021
www.globalscientificjournal.com

1932



GSJ: Volume 9, Issue 9, September 2021
ISSN 2320-9186 1933

2 2 2ab 2
ax"dec + xbde +a” + == + b
X
X =

2

a
Solve for x.
3 2 2 ’ 2
ax de + x"hde + a"x + 2ab + xh
‘)

a X
4th part of the Jacobian.

N =

3 2 ax D) 4
“:(1_\" by h | i X i Q2ab ' b
(41(' l/(' \({(

Combine (dc).

-" .)

:'; 2 “v 4 9D &
O=ax’ +xb+ 42" 2ab N h
de xdc

Combine (dc) and (xdc) into one fraction.

\.3((,\. + b))+ .l(.-;:',\ + 2ab | + b
2 : 2 vl
Divide everything by ax + b.

_x*(ax + b) = .r(<12\ ' '_"u/‘} “ b . axt b
A%+ b = xde . ]
Solve for x squared.

.\.'.3 _ .\(_113\' t ')_’u/?) 1 /’3

adex™ — xdeh
Take the root.

| ( 2 > .Il 2
|' xlax A _fu.’.h | b

X = ¢ -
\‘ adex™ — xdch
Find the imaginary part and place it outside the root.

v =i ax + b
' \( xdc
5th part of the Jacobian.
9 ) )
h”- 3 2 5> 2al h"
B h o AKX 2aD

\.:d{. (f'(' \‘ll' E

Divide everything by x squared multiplied by (dc).
2 5 | 2 0 T 2 2
—b“ =ax’dc + x deb + a“x” + 2abx® + b x
Set the equation equal to zero by adding (b) squared to the opposing side.
5 | 7 A% S 2 2 2
O=ax"dc+xdch+ a x" + 2abx™+b"x+ b
Solve for x.
2 H i - 2 2
—b"x=ax dc+ x dch + a"x" 4+ 2abx” + b
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Divide by negative (b) squared.
" 0o 9 9
_ax'de | .\'Jd’ch ax> ., Sabx’® h”
X= P > T = =T :
2 2 2 2 2
—b —b ~b —b —b

Simplify down to one fraction.
B 4 23 2 2
_ax de +x hde + a™x" + 2ax"h + b

2
h"

Use capital pi to find the product.

X =

—— 2, 2 2
I‘l NERLD (m‘ ldc + .\";hd( + a"x + 2axh + h")

3 3
babx*dc?
4 \'/ ax ld’c i .1'3bdc + 9a l.\'.‘2 + 2axh + IJ2
a3
| babx*dec*

- o o d .) -
ar'sdc — .\'217(1(' — azx + 2ab + xbh”

D)

I ax d

Continue to break down and simplify.

¢ ! 2 2
, n (adc.\“ + dclvrJ +a“x+ 2abx + b )
i 5 3 5
! 2 3%dbaicix?
\ (ader 2. .2 .42 )
: adex™ + debx™ +a™x + b™x + 2ab

l » A'l -
2-3%dba?cix?

-

: . 9 9
(adwrl + dx'hr" - 9«4,\” + 2abx + h') :

} 5.3 .5
2:-33dba‘eix?

_ [i lax + b ]
V xde

Simplify more.

—

. : 2 2

H i( ax ‘dc + bx ‘dv +ax+2abx+ b )
15 3. 3

2+ 8% a2 Ex b

(3 2 2 2 ) \ %
ax de + bx"de + a“x + b°x + 2ab ) ax + b)?

" 15 39 . 1
2:-3%a?e?x dbdc?
4 3 42 2Y4 7
+ (a.r de+ by de +9a ¥ + 2abx+ b ) 2
P Y R 1
2. 3Ta7c2x dbdc? J
GSJO 2021
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bz

Now Put it in capital pi format.

| [_ (e + x2bde + a2 + 20 + 62) ]

n[_ :'(adc'J{x + dc'b,\'3 -+ 02.\' + 2abx + bz)(x)(v) (:)%(h){’ ]
2. 32T s

x= (adcx3 + dcbx2 + a2x + b2x + 2ab)
y= (adcx5 + dcbx4 + 02.\'3 + ‘2abx2 + b2)
z=(ax+b)

h= (adc.xfl +.debx® + Qa‘1x2 + 2abx + b2)

ENN

GSJO© 2021
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Equation #7
Y ou are given a specified polynomial that can be seen below. Y ou must solve for delta first, then use
common properties of deltato solve for x

o) © 2
Axh+ Ay + A"+ Ay —Ay+¥=0
Find common multiples and take them out.
.'\/I( X +y)]+A ,\‘( X"~ .l‘) Ay +w =10
Combine outer parts.

' ) ( 9 :
l.-\fz + A ) X +) ) —Ay+wy=10
Add the part that's not multiplied to the other side.

AR+ A% ” ¢ J) Ay —

‘2

vty X +y

Divide by x squared add y on both sides.
.Xh ' \ & v = \1 L/

X +3
Take the delta out and divide to simplify.
Alh+Ax) _ Av—w . h+Ax

h+ Ax 2, 1

7 A i+ Av
X+

Simplify.
',\ \‘\I - "{’

fix™ + '_\\.)' + vl + Axy
The definition of delta x.
Ax = X9 — X
Apply thislogic to the answer we found for delta
) r=x(1-1)
fix™ + Ax” + vh + Axy
Solve for x.
(1—-1) . Al i
l hy” 4 .\li F vl 4 Ax
Simplify.
X xl | 1) .’."u':: } -\'lfj +vh + Axy
| Av — w
We then find the answer to be.

GSJO© 2021
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vy = U
Conclusion: Understanding all the aspects of the equation, makes re-substitution and simplification a

lot easier. We found that although the equation seemed like a regular factoring problem,
understanding the way delta works and how to isolate properly becomes a noticeable difficulty.
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Equation #8
You are given an integral and a derivative, as seen below. Add them together and solve for the
products of all x valuesin acapital pi function.

— 2 )[4
r/c’l‘n'um‘("/! x) = cos(x) + Ae" w(,\' } lg‘)”

I \Wah
’ ;"'L",;d\‘ + l 9
h2mxy
Solvetheintegral.
I !"ld.' .‘.,1_ Ww Q@ 4o

<) )
i 2mxy” Ay L0+ 1A
Then, find the derivative of the initial function.

f'{x) =coslx) + .-lc'l'\lal.-/(.r') + lg)” :

' 2 ) (0)( .2 8
= jde™ 4 rs'.\'n,,-/\ : )(_\" t ¢ ):,./' (.r e 0 ,’ sinlx)

Create a quadratic equation with the results of both the integral, derivative, and the constant 12.

2 )
( _',""' ¢ — |
CAnay” (0 4 11 ) A

(A (1)( .2 o) .2 ) MY
4 (Mu * :\'A\'q/( 3 '[_1' i -l(..'J‘)l"! v (.\' t ZQJ; sinlx) ]\ 12
Solve for X

[, & (1) 2 )\ (0 2 )4 '
l:.-h“ - OXY/ l\ 3 Iga.,f;' (-.\ + g .l' sin{x) l

.""'l'.'u'l' L)+ R

=Y ' ide™ 4 ,\"\_')‘-/I : |( '..3 - Ad ,]l,;/" ”}( 13 3 I(,))'l — sinlx) ).3

>l' 4 -") )
If"‘\\_'“:' +1i)h

Add this under the square root

)| —e }l 12)
by {0+ 1i )
| 3 \
..'l \ N
Vo0 + 17 )N )

We then expand part of the function.

(1)( 2 ) (0)(.2 )3 ]'3
‘\1;1{’\ f .‘\'\'e,:/" (1‘ t ‘.r,u‘)a;/ [ x“ b ,' sinlx)

Expanded Form.

GSJO© 2021
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—A%e" 4 lee wr +zsw.4e ‘ux ¢+l)5014v wr o
L 4()‘)6:/!('" r ¢ + 4()‘)6:Ac wt;b — 2ide’ m:( +6~lw X
+ 2048y ¢+"5b7" x 197 + 220376y 3
1146880y g — 169x un(r) + 70016y ¥ N

206 ¢sm(t) + 73400 F’yf 0" — 1536y 96 sin
( ) bi&h()()&w)t # — 4096y Whin(x) + 41043040757

— 4096 wxg sm( x) + sin (.1]
Expand.

—-1( ¢ )( 12)
ey (0 + 18N

Simplify
_4( w0 - 1.35::‘)!:)

may”

I8

\J'

w (0 + 19.42i)h
3
mxy
Solve

2 ﬁ
( lmrv (() + ll)h)

_ v(0-0809)h

2
mxy

Expansion is an expanded for

(iAeix + &WI( ! )(xg + 4¢)I[I(O)(x2 + 495)3 ~ sin(x) )2

Continue solving.
2 X
- ~ A" - &rylix" + 4&) - sin{x) +
(0 — 0.809i A

2
mxy

X

w0+ 19420 A
mxy”
9
w (0 - 0.800i)
mx,v"
Thisgivesus.

[x = l,,f)uj\'g((') + ].‘2361')/1]
w

/ [ Yy am'ion] -
W

Multiplied by.

2 o [y : ;
[ y (0= 19420)h (6™ + syl ® + 49 )4 = sinlx) )2 ]

mxy”

GSJO© 2021
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i = &w(.rz - 4¢,)" + sinlx)
Simplify

[x = Lm0 + 1.236:’)/:]
v

2 O A9 f i " , :
[w (0 - 1.)0.-12:)11 +V (Ml_,:xan,w(.‘z+ 4¢)" -.vin(_x))z]

mxy~

—A4e — axw(x2 < -'qu,)" + sin(x)

Simplify.
xX= ‘IT)"L\:\’z(U + 1.236i ) h
W
2 AP :
{ (0 ”f,"u')h + &\'w(.\‘z K 49&) ‘a\'p[in[ T]]}
mxy”
2 ; »
1= 1_ m}:( &tq/(.\'" + "145) l +ide” — sin(.\‘))
2 m

+idexp| Lin(T) + n] + sin(x )erp[m(l + T)]

—Aé" .—&n,/(r + 1¢) + sin{x)
‘ S0 1 simplifyas

x=Lmo(8.18974 - 107)

[
Simplify.
- 10-32
[, *(1 28677 qriey) i) +r\pand‘c’\p](:(£l!)(b”]
LAY
Simplify.

7= p o mg(E_xpand + ide™ — sin(x) )
S (3.14)
Simplify.

+idexp(i(324)(U) + ix) + sin(x)expli(324) (1 + (V)))
Y ( Expand) + sinlx)

GSJO© 2021
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Equation #9
Y ou are given the following equation, create a series representation.

¢ Al :
nlz)® <) Z(1+2)
First Series Representation

" A& 1 ‘ y r'l \
—A [ {2c—5)"2"" [2)] vk Ak)
(Stoplemefetel) | o (8-50)eM (s
LT F bk =017 kY '.
For sy # |
Second Series Representation
™ s L1+ 2) =
N ()
1 1r A oA Gy i it 4 S — >
-12]e 2 S R %% (1+k)
4 { "2; l+n

Third Series Representation

A A 4 .
2ihkmary (=8 )" {0/ 1! n k k)
w e -4-0‘ 0r s 0!l ‘(3_50, M Ssp)

! - L -—
12 daat i1 3 ‘2
k!

k=0

For sy # |

GSJO© 2021
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Equation #10
Solve the following integral:

2 l( ‘| cos(x) )d.\'

- CoS
.Iu t 2coslx)

Multiply by 2.

f I' )
sl )
[ 1 + L0811}

\: | + 2cosix) )LI.Y
\ ‘2 J

Simplify.

§ 2 —1 { 114 3cos(x) )
9. e , Ix
"I' o \" 2 + 4coslx) &

Keep in mind that.

) )
| cin“(=
tanlz) = \. M

: cos™(z)

We can apply this.
[ 1— (c'u,\")(‘.' ) }2

V' (cos2(2)?

Expand and simplify

| ‘
(v _ 1+ 3cosix)
- )

| 2+ 4eosix)

|
|l | + 3cos(x)
2 + 4cos(x)

Use identities.

cos| 2x) = :'(;.\'2[.\') .\‘iu.')(,\') = 3(':)\’2{,\')
We can then find this expression.
2 =cos 2cos (x) —1)
let t = cos|x)
Apply.

9 _
2x = cos 1(2!' —1 ) = 2cos l (1)

COs ll:) = 2cos l( \ S _, L )

GSJO© 2021
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- 241
1= &+ =

cos(¢) =z
¢ =cos~ !(z)
tan(g) =t
o=rtan (1)

Simplify within the initial expression.
\/ 1 + cos{x)
1 + 3cos(x)
y 5 = | 14 (os(r) )
) . X
&~ ;;'_ lan ( lm") d.\
i -1 1+ cos(2t)
415t (\/ ) It
/;7 - 1+ 3('05‘(2:) ‘
: “ mn_l(\/ "mvz(l) )
1+ {~(m (1)
‘Ier Xi= '2!
dx = 2dt

1 + cos(2t) = )ca (¢

)
cm( 2%) =1 —..s:n (1)
Simplify.

4 tan”" \/ cos” )
2 — 3sin” (t)

_”;)T - cos( 1)

l ')- I\m (rl
Evaluatefrom1to 0

Lian ’1(-1-) = lmnul(—‘;)
a a a a

oh 3%

2
-
X +a

GSJO© 2021
www.globalscientificjournal.com



GSJ: Volume 9, Issue 9, September 2021
ISSN 2320-9186

4 f% f] v 2 — 35in>(1) 1 dxdt
070 ('o.s'(l) .\‘2+ 2—35':‘1:2(12
cos™(1)
Simplify.
L 9 — 2t 2(6) pore
"lf(,‘_](‘, 2\/2 3sin” (1) u;.s(() dvdt

) )
X cos‘(l) + 2 — 3sin~ (1)

7l \/2—3&' 2(1 sl 1)
4‘1;"; j” 5 i ) CoOs L dxdt
X —Xx-sin (l) + 2 — 3sin” (1)

Tl Vo 30in®(s) cos(e)
4 :f V8 Jsin 't w.s‘ ! dxdt
s (x'! - ‘2) —sinz(l)(_xz + 3)

fet sin(1) = \/gsin(té)

cost)dt = \/g c'05'(¢)d¢

£ ~\ Usimplify 3 l

\/2 -3 ;,'}sm.“,(é) -';- cos(¢)

el
r=4f s dxdg

(.r" S ‘2) - %.vi112(¢)(.x2 + 3)

N 3 L 2 cos( @) /2 cos( )
".f [ V3 — = : : dxdg
Hixh 3:2 +0— 2{ 1 — ¢.'os'2(¢ ) ) (.t") R 3)

O == vy
I=[3 [ 8yT —<os(d) i
0o .r‘z+2co.s'2(¢)(x2+3)
let u=tan(g)
du = secz( @ )dg
(l+lan2(¢))d¢

Ciab — (Ill .
1+ u”
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. W3 pl 2
Sﬁjo\ I - 1*“( ] sdxdu
x“+2 : -J 1 o
L+ u

8v/3 ];) f; : - dxdu

) (l+u )(u'!\',-i*l’ +2\ +6)

= ! 1 W 3 du .1‘2 ’\/-i die .
83h =—lh +=-%h — -
2°+6 w41 X L&

—— ] l - ot
8v'3 f XL _de—f —EE  ian A : dx
. l) ) L l) v
N+ 6 2 2 )
; X

' 1 ;
[= 4% I(J - tan

Fh T s
._1( ';\— )dx
Vx™+2

-y UseDlmethod. . ' 1

—1 X
D: tan - =
(\/x2 +:».’v) (xzf l)\;‘x2+2

=tan"|(\/.\'2+2 )

Il &
(1’2 S 3)\/.\'2 + 2

—- — dtan

( 2 |tan Vx +")sn
\/_l +2

Evaluate.

1 1 tan (\'v +‘7)
! (r ’l)'x +2
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Conclusion: Integration can be extremely difficult and time consuming; however, understanding
fundamental theorems and concepts can help make the process a lot more digestible.
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1145 Jake Brockbank

Equation #11
Find the most precise volume for a4th dimensional Euclidean ball with Radius:

=1 :
Y AW eos(x)
)

=T R*~4935 R’

[ 2p7) .
L2F) ~ 0671

vV
1935 - [R] = 690681y
H=it1) —I!"l\‘)i}(!f\(;—i——) (4) 4 {B)]l

)

l‘, I
A =0.95885c0s| 21T )

B = 1.49675 — cosln + 1)
Find a more specific result.

: ) | —1
Radius =>_ xy'  'cos(x)

Using the Partial Sum Formula, we find.

_“_)(lf/ \(()\ \))

- (u )gr

' ’| __mu,\(;)l'ln n+1)) = (4) = (8) +(C) + (D)

A= '.h'v\'( %['.)N -7 +1 ))

B = L\(( ! )u)\ln +1)

-.

C= hl)\( C) ; £ ]

D= ('u,\(';’)(:\'('( i) )

Simplify.
ok 1(¥)
.f);i%/;, _

Where f=1 and fy=2
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=

Va(R) = -:[ ]j,,R
e

= 1 2re \Fpht
Vo~ (— IR

Vv N n

( 2ne )T}R-l
\/‘471 4

Simplify.

Vy(R)~

|
o
-—
=
—
|
—_
~
el
~
—
t

(4)y " HE=(4) + (8) + () - D))

E= —21:00.\“(%(2:1 +1- n))
(A, B, C, and D Have already been defined)

T e L)y (E- (1) + (B) + (€) - (D)) )!

-

4 —1 ;
___C"Itj .';’I( 1+l](A1_Bl _('J+[)I_[.‘J)]
¢ -l'lsins( -!,- )

. u A = -‘l.s'in(% c'os' 1))
B = 25:'n( : )n('os( ntl=w )

9 3

- ~

C —Zsm( )u)s(.’"i#)

D' = cos(2)
E'=cos{n+1)
(A, B, C, D, and E Have already been defined)
i VA N, )
'2('I4&\‘i018( 1; )
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1148 Jake Brockbank

Equation #12
Y ou are given three integrals, listed below: 1, 2, 3. You must simply simplify all three then multiply
the products yielded in the form abc. (Each one will be labelled &, b, and c).

(7)

}” Iunhj( x ) dx

(2) ’ : dx

2y 1—x\V2—x+1—x

(8) V3
o wi—ih) ,l
[ 2 —In(2x +y¢)Q"  dx

inr
First Integral.
' )
| tanh™(x)dx = x — tanh(x) + C

] ] mnlf—’(.x- Jedx = l;\( 09 +x) — 1(,&,( cosh(x)) +C
[ [ [ rank*(x)dx =

(i(x( 3Cx + 6C +x° + 3c + (ilog(v g 2 1) B tlogl coshy ) ) )
)

)
3Lio\ —e %) + C
Second Integral.

I ranh™ I( l —v1-x ) —A|+C

2 —

: 2/ —x+ T—x +2

tanh ! _\'v-"(\""‘ F1) )
)

A= 2V x4+ 1 =x 42
Third Integral.
[ j\,"_z
Lot (2 — (w+ 20 Mnl(w + 2x)) wt o )
L2 ' bnr
v a

‘I)Q’J {2(:,~/( —ih)) - (w + j{w( —ih)) ) ,)!n
(q;r +2( wl —ih) ) )

] %!l“‘. | (‘3‘ l"”'g ) - ('p" T 3( 1‘.’:1‘2) ’ )lu( W+ .Z( lnr"',) )}
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-

xli

o (20— 10)n)) = (p+2"((0=10)h) )in

( + 2 (0-10)1))

. v'—'l- \"? ).\"'Ti_
— —4m'QQ’ In( W+ 8mr ) q/Q + 411:‘252'

Combine (Integral 1isa, integral 2isb, and integral 3isc)
ab equals

[(]—,(,\( 3Cx +6C + .\“'2 + 3x + 610g( e
A = 6logl cosh(x))

B=3Lipl -~ %)
(Plus, constant C)

(i otz ) )
2¢ —x V1 =x +2

3 (yVT=x +1) )

)

tanh l X
7\/—\ Fy 1 =x +2
(L /?
Elandlnjet- 1.

2

~~~~~ —-+C\+C—~Lh )+~~-+~~+t10&’

h_,'.—-

( e & 1) - .\'I()g(CUSh t))
Multiplied by

C+ J; tanh

—1‘ B V1—x )_
"2\'“" —x+y1=-x +2 2\‘/ —x+yl-x+2

-1 o |
\fl X tanh x - tanh x

IV —x+V1-x+2 4V-x+y/1—x+2
We then get.

"0 3] e ','- 4 S + _‘_
Cx™ + x° — xtanh l( (—v/=x+1 +1 ]\’;4" x+l +2 )In
-2¢+ 2y —x+1 +4

(cosh(x)) + Lise ="

2
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.'i
+Cx+C+= =3 RS 1ln(e AT l) - C.'.rln((:o.s-h(x)) -

Xtanh l(,\')ln[cu.s'h(.r))( vV=x+1 + l)v’f X+ yV=—x+1 +2
—4dx+ 4y —x+1 +8
Multiply by third integral result (abc)

let w=a
leth=h
let Q = ¢
Apply.
V'T
-('0”4—(”—' )I)’I)I"(V’*(”“)l)fl)+47" Il In
\/d i Vi jv'_ﬁ-
(y+8m?)+ L@ +a  (0-1)h—an0f
Simplify.
J-v"?i' i |
—Inla—2bi)(a— 2bi) + 4nc" r"ln(SKr" - u) -
R :"'E o oW
‘J\ i\/-i IJ‘V 3 :
ac === b’(1 = 47‘(‘ "A-
\ W
2 ”
 — @ 00— ./ ¥ y
o -an X ctanh™ ( Y oxt 1y v"/‘ y—x+1 +2 ),"
2+ 2y ~x+1 +4

(cosh(x))(=x+ v—=—=x+1 +2) + xtanh Yo Vinl cosh(x ))
(V=FIL)V-x+y—+1 +2 -
(—ainla — 2bi) + 2bitala — 2bi))
2 —x+y—x+1 +2)
Simplify.

V3

.. t) l’ - .
2we’! r'In(Sm" + a)(cr‘e + x‘z + xarctanh{x ) In{ cosh{x) )( v—x+1 +1 }

; — -, et IV =54+ =+ 1. +2
Vex+vV-—x+1 +2 —age ‘.\mtlanh( = B v__V_: 1 +2 )ln(cosh(.\'))
2y =x 1 4

(—x++v=r+1 -'.’)

s (—x+vV=x+1 +2)
let Ll-) = 02
Simplify.

GSJO© 2021
www.globalscientificjournal.com



GSJ: Volume 9, Issue 9, September 2021
ISSN 2320-9186 1952

2 2 a2y = f s
ex”+x" —doe “xarctanh| — XX 1V XPNV A1 42 Nin(cosh(x))
2¢ 4 2¥ =x 41 +4d

( w4+ vV —x+1 + ’)+rarctnnh(t]ln(w\h(\))(v’—r+l +I)\ + VvV -x+1 +2

(—MMa—2M)+WMMu-2h”

V'3

o y ' '
2(‘21«" r"ln(a%m'z - u)(('x“) - xz + xarctanh(x ) Inl cosh(x) vV =x + 1 + 1)

p——— —2y /_ . f v de] 3D
Vox+vV=x+1 +2 )) ~ doe .rarctanh( x b1V XV L 22 hn(cosh(x))
-2v+2vV—-x+1 +4

(v v=mgE +3)
Everything divided by
2+ /=TT +2))
Simplify.
V3

4

ine! # ln(Nnr *a)(u' X2+ varctanh{x)In( cosh(\‘))}(\f -x+1 + l)

|
‘ Y SR e U
Everything divided by

-:—(‘)( ,\+\/ x+1 +2)

‘.’dzmrcumh( Vo] )ln(cush(.r})( —~x+vV—=+1 +2)
Wy + V= +1 +2

c."“r

Simplify.

2 2 2y -+ - = ——

a? + 22 — die Prirctinh| - Y =21V ¥+ ox 1 +2 2 |in{cosh(x) M ~x+ v=x+1 +2)

2 e
-2 +2V—x+1 +4

i .rmctaMx(r)ln(cosh(x))(v' -x+1 4 1)(\./—x bV —x+1 42 ]

(~aln{a — 2bi) + 2biln{a — 2bi))
Everything divided by

+(2(—x+\/—x+1 +2))

“T . _ )
rzln(?.&m"! ‘ a’[m’2 ' .\"'

Q(Qm:-' o\nmtnnhlr)ln(mshl\)]](\ x+1 4+1)

v—xo¢-:ol-2)
Everything divided by
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=+ /=%+1 +2)

= = promm— o
doe 2 cranh l( V=AY ',il_;‘ +1+2 )In(cosh(x) )
: -2+ 2v—x+1 +4

+

2
Simplify.
2.2 S [x+ 1V —x+V—3+1 +2 o i
cx” +x° — dse rarctanh(— £ L : : = In(cosh(.r) )( “rs vV —x+1 +2
= b+ 2V—x+1 +4 )

¢ xaretanh{x)n{cosh(x) v =x + 1 H—x+ v x+1 +2)(—aln(a — 25i) + 2biln(a - 25i))

U3
J

4w’ rzln(mrrg + \;;)(c-.\"‘2 22 +rarcmnh(x)ln(cosh(.r)))(\/ -x+1 + l)
Vex+vV—xt1 +2
14 dgc“?‘r.tarctanh(— VR TV x4 /e b1 +3 n(cosh{x) ) —x+ v-x +1 +2)

20+ 2V =x+1 +4

Everything divided by
< (2(—-.\'+ v—x+1 +2))

GSJ
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1154 Jake Brockbank

Equation #13
(4
| REDY dy

E-/N(- wélog(d))_%r( ;_ - -‘Vog(‘b)))
- 1445 T

¢
fx) = -8 Plog(0)  _p

Ewl’( 2 =y — w‘élng((b ))
1+

C

let V,, = volume
R = radius
1 S R"

r R n— n
Va=Jo Sa? dr = n

9
X - n—1

S,,./; e r dr

w2 2 2
o —(.\' +...."')
e V1 ) dx ... dx,y

(lnc‘ e'.\'zd‘.)”J ’
Jng

Hyper Sphere.

‘ - 9 9
x‘lz -+ .\5 + itk rg=R

Set of all points.

X = (X1, X9e X 4 l)in pel

2 2
x] tuitappp=1

t) '
X] a5 = R”
\‘f -+ \g - \'% = R2
r= Rsiny
2 of .9 )
=" Ry sin%pad?)
-2
R”
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ds,, B n§[1n'n - t;/(,(%n)] _i

dn l'(%n)

wolx) =¥(x)
Spherical coordinate.
x1 = Rsin(y)sin(¢)cos(0)
X9 = Rsinly)sin(¢)sin(0)
X3 = Rsin( w)(-o.s'( qS)

x4 = Reos(y)
2 2 2 2 2
x] +x3 +x3 +xj =R
2 2 2 oL, 2 s,
ds™ =R [ch;/ + sin w(d;b + sin qbd())]
SA reaches maximum, then decreases towards zero as n increases

Apply Gamma

s PR . P
I {m) =2 P b ]dr

¥ | ' Therefore,
()= [r(3)]"

I
!
= (TFE)J
. T
Sp= 1
I'(;n)

tns1)  ly-1)

Y O | R .
——— for n odd

S" = (n—2)

= fov n even
[y4—1p

Hyper Surface Area
o1 ol AR
S3 = J“ Rdy J“ Rsinyrdg j“ Rsinysingdt

—5:2p3
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' ¢N v Pl ol )
= - P S,
'-."f"l = q '|‘." |'|'ll'_;‘ I I[) )
- \ \ —, |
) _:» ':-,ll .\l 'l ‘.".. "'fl'-: ' (h ) :’ ']
- | | 3 N
b = ”".l'. ) 1) W V¥ -'.,-l-»_'||l.‘.'}l
-
% \‘{)p'.-p;-¢.- to dimensions n > 4
Final answer.
2.2.3 3¢—3 3
5A 2" Ny Tlog" (D)
A5 v iy — l t.17/3
— ’l ‘ AI‘ ( ] T \ O &K - 'J'/ v fll ;‘/-'r‘l ‘l’ ‘l )

Conclusion: The concept of higher dimensional objects has been something pondered by physicists
and mathematicians for centuries. Conceptually the idea may seem confusing; however, once you
begin to calculate, you begin to understand and notice slight patterns.
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1157 Jake Brockbank

Equation #14
Consider arandom triangle illustrated below. Regions are labelled near (Ni) and far (Fi) from point
i. T isthetriangle. If the 4th point fallsin regions F1, F2, or F3 aconvex quadrilateral will result.
The probability that 4 points produce a convex shape is equivalent to the probability that the 4th
point will be in one of those regions. That is, p=E[F1+F2+F3] where Fi is the random variable
expressing the area of that region.

Also keep in mind: that 35/4812 <k < 1/12 , where the minimum is attained only when K is an
ellipse and the maximum only when K is atriangle. The upper and lower bounds of k only differ by
about 13%. It has been shown, [2] that k = 11/144 for K a square.

Y
N,
F‘
E
s ¥
N,
F
) N,
A. X
Consider shaded region | | and i |

Vi+Fy+ F3+T=1- A4
Combine both.
/".I } IL'.'I 1 ‘L..; _) ‘.3/ ,,'. 1) ,":-'

Therefore,

E[r] =1L
; B
/[ ‘I”.'u']’ ] l"”l!’u‘
\ |
For()<a,: < =
| A 16, (1 —a >
/ ¥ :.l‘]l:,' ) ‘1,"',’!‘." 'I ll".'.,’,l. )I'Iu”’ I

Criven points 1 2.3)
ll I o ‘I-'.'.'l'll

Distribution for a,, is given by f(x) = 2x
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0<x<1
f(“min) = —16ay,log (2“min)
For) <a,;, < —é—
! .
E[“’('omer] = —32.’1? a;:u'n(l I "mm)log( 2"min)dama‘u
=23
T2

El4] =P(Aopp)5['40pp] + P("’corncr)E(Ammcr)
R R 123 _ 83

S — — _—— —

312 372 216

pP=2 2144 216 36 () 0.694:

GSJ
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1959
1159 Jake Brockbank
Equation #15
Integrate. Brute force calculates (No formulas) (Using Taylor series) (Then puiseux) sum from psi
equals zero:
.
I w' dy

Series expansion of the integral at v =0
Some information prerequisites to know
Taylor seriesE.g.

" ' . | ] 2)
A \ X ( ] 2n-+1 v X
sinlx) S e ¥ AW Y ¥ — =+ == 4+ ...
1 ) 3!

=Y\ {2 3!
[ n 2 3
fa) == TR 2 | s r w42 4
: * Lm=0\ 77 i 5 TR
o 4
X i n
X—e =1+u+—+ +.

9

o 1 9 )
\ .\\ \" *( vlog(x) )' ’ l + xlogx + x"log™x + ()

(. \';{I(),q:;x )

: . ‘ 1
Digamma Function w(x) = Inx b

. , wlz) =1 - ¥ cci) (==
-’)' L‘\ eV el .‘.""_-"‘l L= ¥= 2k=04\R - dd
[ vl z)
wlz) 2] " P
2 : ; | \ X A
[ ) L/‘\ “.’.(/‘)( u:)/\-~ } —ah—““l;‘)‘ _) J
,;, ‘.{g—(&,. *"‘|)
Ay Yo=Y (1+5)! ( .|
Nt n=0)" | + n 7
)c(k) = —
Taylor seriesof y(x) atz=1
wlz+1) = =rY-322 1 fk+1)(=2)"
al z=1)
wlz) = =Y=Y 32 olk) (=2)"

| simplified the information into the following equation of psi zto the psi z at psi equals zero.
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()P =

(- )kz ; ,:.)[—1)'.(17&_;')'_&(/')
- M=

> &
_Y_ZA_:O _1+kl+”

To the power of

(=), ;;0(-1)’(1+j)‘“"( ;’)
v ¥ B n=( 1+n
¥ =2 k=0 TTE
U SR

o1, 252) o1 252)) o]

= (2*-4)c(s-1)

(=) =
-7 -Zo¢ (1) (=]
[ Y= ni(lx)( )] k=6 (kI =
(=2)els) = - B
, (-2)*
{(n*l)‘l’l((—l)‘*I)C(—l.%2)“”(“'0)(—1.%]°.4l]
;'E(k+l)(k+2]
=18
i= ; 25.(‘),1 (_ ';;2) " ‘1’ usu)( 1. ,,+o) Q;_
(H])( ) ( -(Btg

(n+1)(2° -4}((“1 els—1))

Big = ‘.( 1 ,,+3) .110)( 1. n+2) + 1.2
2 2
(20)( n+3) 1._(;0)( n+.5) 1 4.
= T R e e
(4'0)(—-1. "z: ) +0(s )
;?;';()(2.?_4)
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1961

(2°—4)
—]{z*v(ﬁ log(A))r—s.“’"( ])+l

“C 3(4—1.).9:‘ +
3 (—l)s + “](—l)s ’O( b)

lZU
o0
n=I
2" *(4)
|+n
s i 252) - (1252
( ~4)¢ (s-1)
: R -l_",' ] .'2 . a
(—z)1(s) =- Lik+1)(k+2)

2 B

A= ..il.m(‘ n+2

(m)( | ,,“) l(tul( .;)$0(S:.]_

(Big) = (n+ 1)(2f —-l)((n-f ils—1))
"7 .Wecanrepresent that entireequation asAns. 1.+

o) = [y T g Lans 1] -E R lam. 1]

Only partial sum
At y(z) = 0 function diverges

{va u-wq

Summation of both gives us.

C(—s) (n+ I)C(—?)

!)(lH 2)s = l“+l)(n+ 2)s

| _z,lu,nyl( y o “P)+—|-.v3¢”

W(:)l’,'l[.".} .
-)"-[r’-‘i‘-)-'-:-i—l] (k+1)n+1)2 {4 |
2+ 1 k Ak + )H*’)
—1+3
| 212,0](_1 n~:—3)
27" L
GSJ® 2021
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[ % 25 . 2 ] 2) 2
— { ?.\‘ »,(ll: g'l.g_'{) s —I‘H v «; ).\'

First part can be broken down into the following.

1 92 9 iy 9 Ay 2
{ - %\“.;'( w)”. %.\'";'( £9 )”. %s";{g;{) }

-

First = Ny Second = No Third = Ny
Second part of the original function with Y4(n+3)s?

\ % )

ll(k +1)ln+3)s

\.( 1.'.),( 1 Bt -3 )
= {C( s), %I‘n ? 3).\'}
{4}

36+ {3 —0i(2r)) 55 y9m(2n ) 4

A= .’n(-.. . |
IS
O\ (ﬂ )'1A+1Huf3h
144
Anything after big O notation is in brackets. So, when subtracting, you must subtract the whole

- function.
(n+ I)'.?Ws[o"]
' S(z.e.;,l(Al‘n.f’:') : i.‘

A= 'ol)(

;r».;l( A_;} B & _:: l mj( AAAAA ':V] 1 \3_
T ] 247

-”% 1852 }. ols’) —¢ (=1, 253 ) + 5

(ml( 3 A"(,”'( L’_‘;_‘ T '_1’\..;'.

+ 2
(Zi,ti'( " '5 -)L 140 ( |, L_‘) - (_)(,\r',) +-

(nolﬂf—in(n’HJx—!H

[ 1 3.43,0) n+3
6" (_L 2 )]

-

{ .L\ \(H g9. 5,';)‘ -i)- n -+ .{)\;}

Evaluating the summation of the first part gives us.

(2 oo o

Evaluating the summation of the second part gives us.

GSJO© 2021
www.globalscientificjournal.com



GSJ: Volume 9, Issue 9, September 2021
ISSN 2320-9186

-[1,) (k+1)(n+3 ).\’-3

Continuing the expansion of the first part yields.

__l.' = l”u-ﬁ) 0 -’."%M L !-.\'fn(‘z..,l " + 56 + 36in
48 16 384 AR
5 9 "'{ .'Tl 2_ '.‘| { .
(o) _ 112 12logy(w) — Ain(2)inlx))
9216

(—12m(21) ) + 24 27) + 46 — 230440 21 ) + 144 + 3840
(27) 4 ()(u'.")
Going back to the first function.

1.2, 2 1 2. 2 1.2, 2
{—?\* Ju) S 3\ .;,(g.z) - ES ,;’(g:j) }
First = Ny Second = No Third = Ny

Now evaluating, we find.

N L m(2n) . (ns1)s%P(36) |

TR T [

(o l),\"’u';(-'_‘i —12(2n)) ‘i 9 il 436Y 4 1
7 (12(n+ 1)y +12) + 4+ 12/

(‘3ﬁ)_+ (s + _l_)(){u‘)

.-

N — L Inl2m) (n4 I).\zg:::[:m)
b AR Y 4 96
(n+1)s°en (3 —12t(2n)

- 2 n(2n)) +(12(n+1)y+12) + 4+ 12n

(2r) + (n + I.l )o(gé)

N in{2r ) Lo+ |].-.'2g§|31_5| s
N3~ g TR a6 ;
(n+1)57g3(3 - 12m(2n )
n+ 115 gs = T (12(n+ 1)y +12) +4 4+ 120

(20 ) 4 (n + l)o{g:)

If something diverges it becomes obsolete.
Series expansion at u = 0.

Z(Ax_np“]

ulsPtog(2x ) 4 s (B) + su’(€) + olu?)

2
e S
3 | 96 18

A= -

2 2 D 2
B=24y; + 12y" — 7~ — 24log™(2) — 24log™ (1) — 2log
(16777216 )log( )
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( 2( —3yo — 12vqlog(2m ) + 20 (3) + I)))

C=
D= l)g (27() + 3log”(2)log(2r) + '3/0g (7)log
(2r) + Glogl(: 7)[03&)1{)&; (27)

== [:(-:)" + 1] A
2+1 %,-(k+l)(k’?.l

-1+
A=(k+1)(n+1)27%8]
B l;(..m+(—l)m+3)"( I "+’)+

{(n+l).,(-.s') I(A+l)(n+’)} a!? ""(f"l~.

w(z)"'(Z)

H

(n-‘-l}szug(l}(j} (n+l)s m (B—I’In(ZTt))
96 4%

(1200 + 1)y + 12) + 4+ 120n(27) + (n + 1 )o(""). =5 5

(2w ) . (n ]).vzg::';({i(i’ i (n+ 1)_;23:}(3 12in( 27 ) )
i 96 45
(12(n+ 1)y +12) + 4+ 12m(27 ) + (n+1)0(g3). -

L _ (25 ) | (n-+1)5g5 (36) ”

g - 4 06

(n+1 3—12Mm(2m )

n+1)s 55(4\ n(2n ) +(12(n+1)y+12) + 4+ 120

(2n )+(n+1)0(;;;1).7“-(“1)(,::*2).\«'*’
Adding the following sum.
S % T 3 1
{ 5 C(u.g?_.g;;) 12("+3) }
We get the following.

Lk+1) (n+2)s% + [4]
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B  In{2m) 2(-36) _
#:= zs (16 “"'1'6'lt )+ Ta%y

(3~ 13?11 on)) | sy 36in(2rm) +

0)](‘(1' (Jlog-;(n))) -
(—12tm(2x) + 24in(2r)) -9‘$+O(u ) =

,m(zn) 2(-36) (3 - 180m(27))
(m p 2 s +56 + 361n

12+ (6loga(7 )) ) — 4

(—12m(2x ) +‘2-Iln(27r )) - ‘)R-i-()(g)) I8 +

1, In(2x )) 2(-36) (3 —18m(2x))
6 16 381 381

(2m ) + §>—16(l) - (G[llgz(ﬂ ))) =
(—12/m(2r ) +24in(27 ) ) — 98 + o(gj)

-&;(k+l)(n+2).v3
‘ l l(-H))( n+’

(2 -‘H‘rn((

+ 56 + 36/n

e
{3rqw@¢ﬂ'$“+)4}

Summation of the second part gives us.
Lk 1) (4 2)s"

Summation of the first part gives us.

(-5t - Ls't(e)", - d'len))

First part = Ny Second part = No Third part = Ny
v = 1o in(2x) . 2(6)
M =3~ e 3854

2(15 + 24mm(27) ~4 4 12m(2n)) 18 oo ()
T 36963 T2log( 2 ) log

(n) — 36log(2)loglm) + 18In(r) + 36log™(7) + 48 + 487
~2304in(2) + 2304 () + 144 — 384 (27) +

2((12 — 24in(2n)) — 56 —12m(2x)) o
48
7GR0 480

(- z( -mn(zn ))) +28 + 120m(2r) —
( 12 — 24In( ’n)] - 56 — 12in( 21) fO(u )

+
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Adding thisto the final equation, we get.
gL o (L 1 inl21) ) 4 2 36)

s 16 16 384
Ll_i — 18in(27) ) 4+ 56 + 36l 2n) +
384

lr)l((l 2+ ("’”’s”[”))) — 4 —

(—12tn(27) + 24tn(25)) — 98 4 O{“n)‘-'lﬁ i

L . Ial2%) e 2 2 -36) ‘{—INN{JTT ¥)- 56 + 36

16 16 384 384

2% ) 4 '“ll(]). (h(m.,' r))) 4

(1227 ) + 24in(27 ) ) ()\l()(q ) f

‘_1_‘ A m( on )) 2(-36) (3 18n(2x H + 56 4 36
16 and 334

(2% ) + 'Ul (l_ } (()Ing)(r ))) 4

(—12n(27 ) + 24in(2n )) 05+ 0| g}).

(1) L9 ) lnl.‘_"n ) " 206)

3('{ U n+2)6" N a6 581
2015+ 24/n(2n ) ~ 44 120m(2x)) _ 18 wor (0)7e
FoE 30861 2og! 2 )log

(r) 3(5[0‘2(2:”()_2( n ) 4 18w ) 4 36log
0 '
“(7t ) + 48 + 481 2 2304l 2) + 230407 ) + 144 — 384/

(9 ) + 20012 — 24in(27 ) ) — 56 — 12tn(2n ))
N 276480

(—2(—=3—192m(25))) +28 + 12m(27 ) -
(=12~ 24m(27 ) — 56 — 12m( 25 ) + 0l P)
L.(k 1)+ '3).\-|

TS

— 480

Combining everything together, we get the following fully simplified expansion. When thereis
multiplication it means multiplying the whole function.
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« 1A (2t0g(y) = 1) + Ly
3(QIog"z{'il) — 6log(y) + 2) + '-f'(!i't'i"v
4(32!033(1;1) E ZilogQ(w) + 12l0g(y) — 3) -

o 625008" () — 500l0e> (1) + 300l0g{ ) — 12000e{ ) + 24) |
75000

w° + 32400g (v ) — 270l0g (v ) + 180/0g* (v ) — 90/0g*(y )
+ 30foglw ) -5
233280
1

59«;9_50%09’? : “764910&'6 (p) - lO()S-'l?.logsf w) + 72030l0g
Hw) - 4116000g” () + 17640t0g" () — 5040l0g
(w) =720+ 0 ws) 45C

+
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