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Infroduction

In this project | will investigate the infinite surds. A surd is a number that cannot be
changed into a fraction. They go on infinitely without any pattern. They are usually a
square root of a number.

My project will include two formulas. One is the formula of an+1in terms of an. The
second formula will represent the general statement that represents all the values of
K for which the expression is an integer.
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Terms, scopes and limitations

Un= Value for each term of 1n
n = Term number
a= The same meaning as Un et cetera.
Un= Actual number for term (n) given.
K= The same meaning as Un et cetera
X= Can be any number
V= Value for each term of 1
Un= Value for each term of 1n

The actual term = Un

The nth term = n

oo = Infinity

A square rootf has to be >0, so can’t be a negative number.

Every answer has 9 decimals
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The formula of an+1in terms of an

The formula for an«in terms of an=
U= V(1+31)

=2

Uz= V(1+(N1+31))

=(1+V2)

Us= V(1+(N1+41))

=V(1+V(14+2))

Un=V(1+Un-1)

Une1=\(14Un)=

Un+1=V (K+Un)

Un =1
Ar=V(1441)

= 1.414213562
A=\ (T+(V1+31))

= 1,553773974
As=V(1+(NT+(N1+31)))
= 1598053182
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A=V (THNT+(VT+(V1+31))))

= 1,611847754
As=\(1+(V1+(N1+(V1+(N1+71)))))
=1,616121207

AV (1T+NT+HNT+NT+NT+(N1+1))))))
= 1,617442799

A=V (1+HVT+ T+ (VT NTHNT+N143T)))))))

=1,617851291
A=\ (T+(VT+(VI+NT+ N1+ (NT+(VT+(V1+V1)))))))
=1,617977531

Po=N (14 (V1+ N1+ (VT+NT+NT+ N T+ N T+ T31)))))))
=1,618016542

A=V (1T+ENT+HNT+NT+VT+NT+HNT+ENT+HNT+HET)))))))

= 1,618028597
The first ten termes of sequence one
1,65
T o o
b 16 ® ¢ ¢ ¢ ¢+ o
e
t 1,55 *
a e 1,5
cr
t m 145
: 1,4 =
| 0 2 4 6 8 10 12
Nth term

The relation between n and anis shown if an — ai+2. For example Uz= V(1+V2 — Us)
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=V (1+V(1+42))

= (V1+V2) = (V1+1+2) = Uy
(an= (N1+42) -

a2 = (V1+V1442))

=2.

(= an)

On— Q142 = Q-

50 Un=V2+Un1 and Un+

=\2+Un

For example

Uz= V(2+(V2 - Us))= V(2+(N2+42))
= (V2+V2) = (V(2+(V2+V2))) = U
= V2.

An — d1+2= An-1

Un =2

A=V (2442)

=1,414213562

A= (2+ (V2+2))

= 1,847759065

Aa=V (2+(V2+(V2+42)))
=1,961570561

A= (24 (N2+ (V2+ (V2+42) ) ))
=1,990369453

As= (24 (V2+ (V2+ (V2+(V2+42)) )
=1,997590912

A=V (2+(V2+ (N2+ (V2+ (V2+(N2+42))))))
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=1,999397637

A=V (2 (N2+ (V2+ (V2 (N2+ (V2+ (V2:+2)))))))

=1,999849404

As=V (2+(V2+ (N2+ (V2+ (V2+(N2+(V2+ (N2+42))))))))
=1,999962351

Ag=V (2 (V2+ (N2+ (V2+ (N2+(N2+ (V2+ (N2+(V2+42))))))))
=1,999990588

A10=V (2 (V2 (N2+ (N2+ (V2+ (V2+ (V2 (V2+ (V2+ (v2+42)))))))))

=1,999997647

The first ten terms of sequence two
2,02
T 2 . & ¢ 094 9 ¢
h 1,98 -
e 1,96 L 2
1,94 -
t
1,92 -
a e 1,9
c r 1388
t m 1,86
u 1,84 ¢
a 0 2 4 6 8 10 12
| Nth term
Un =3
A=V (3+V3)
= 1,732050808

A=V (3+(V3+V3))
=2,175327747
As=V(3+(\3+(V3+V3)))

= 2,274934669
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A=V (3+(V3+(V3+(V3+3))))

= 2,296722593

As=V (3+(V3+ (V3+(V3+(N3+13)))))

= 2,301460969

A=V (3+(V3+ (V3+(V3+(N3+(V3+43))))))

= 2,302490167

A= (3+(V3+ (V3+ (V3+(V3+(N3+ (V3+3)))))))
=2,302713653

A=V (3+(V3+ (V3+ (V3+ (V3+(V3+ (V3+(V3+v3))))))))

=2,302762179

o=V (3+(V3+ (V3+(V3+(V3+(V3+(V3+(V3+(V3+13)))))))))
=2,302772715

A10=V (3+(V3+ (V3+(V3+(V3+ (V3+(V3+(N3+(V3+(V3+3))))))))))

=2,302775003

The first ten terms of sequence three
2,32
T P T e S T T T T
h
2,28 r
€ 2,26 -
t 2,24
a e
2,22
cr
2,2
tm
" 2,18 +—
= 2,16
| 0 2 4 6 8 10 12
Nth term
Un =4
A= (4+V4)
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= 2,000000000

Po=(4+(N4+4))

= 2,449489743

A=V (4+(V4+ (N4+4)))

= 2,539584561

A= (4+(V4+ (N4+ (N4+4))))
=2,557261144

As= (4 (VA+ (Va+(V4+(V4+44)))))

= 2,560714967

A= (44 (Na4+ (NA+ (VA+ (N4+(N4+4))))))

= 2,5661389265

A= (4 (Na+ (NA+ (NA+ (NA+(N4+ (N4+V4)))))))

= 2,561520889

Ae=V (4+ (Nt (Nt (Va+ (V4+ (N4+ (N4+ (V4+44))))))))
=2,561546581

Ao=N (4 (Na+ (NA+ (NA+ (NA+ (NA+ (N4+ (N4+ (N4+V4))))))))
=2,561551596

A10=V (A+ (Ve (VA+ (NA+ (NA+ (VA (VA+ (VA+ (Nd+ (V4+4)))))))))

=2,561552575
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The first terms of sequence four
2,58
:2,56- o+ * ¢+ o+ o+ 0
2,54 *
e
t 252
a e 2,5
cr 248 4
tm
2,46 -
u *
a 2,44 -
| 0 2 4 6 8 10 12
Nth term
K=5
A=V (5+5)
= 2,236067977

A=V (5+(V5+V5))

= 2,689994048

As=V (5+(V5+(V5+V5)))

= 2,773083852

A=V (5+(N5+(V5+(V5+5)) ) )

= 2,788025081

As=(5+(V5+ (V5+(V5+)V5+V5)))))
=2,790703331

A=\ (5+(N5+ (V5+(V5+(V5+(V5+V5))))))
=2,791183142

Ar=V(5+ (V5+ (V5+ (V5+(V5+(V5+(V5+15))))))
= 2,791269092

As=V(5+(V5+ (V5+(V5+(V5+(V5+(V5+(V5+15))))))))
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=2,791284488
Ao=V (5+(V5+ (N5+(V5+ (N5+ (V5+ (V5+(V5+(V5+45)))))))))
=2,791287246

A10=V (5+(V5+ (V5+ (V5+ (V5+ (V5+ (V5+ (V5+ (V5+ (V5+V5))))))))))

=2,791287740

The first terms of sequence five
2,8
T o ¢ & & ¢ ¢ o+ o
h 2,78 *
€ 2,76
t
2,74
a e
c r 272 4
t m 2,7 4
u +
- 2,68
| 0 2 4 6 8 10 12
Nth term
Un =100
A1=V(100+V100)
= 10,000000000

A=V (100+(V100+V100))

= 10,488088482

As=V(100+(N100+ (V100+100)))
=10,511331432

As=\(100+(\100+ (V100+ (v100+100))))
=10,512436988

As=V(100+(v100+ (V100+(v100+(v100+v100)))))

=10,512489571
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As=V(100+(v100+ (N100+ (N 100+ (v 100+ (v100+v100))))))

= 10,512492072

A7=\(100+(V100+ (V100+ (N100+ (V100+ (¥ 100+ (¥100+v100)))))))

=10,512492191

Ae=V(100+(V100+ (V100+ (vV100+ (v100+ (vV100+ (Y100+(v100+v100))))))))

=10,512492197

A9=V(100+(v100+ (V100+ (v100+ (v 100+ (v 100+ (Y 100+ (v 100+ (v100+4100)))))))))
=10,512492197

A10=V(100+ (V100+ (V100+ (V100+ (100+ (Y 100+ (v 100+ (v 100+ (100+ (v 100+ (¥100))))))))))

=10,512492197

The first terms of sequence hondred
10,515
T * * & & 4 & ¢ ¢ o
h 10,51
e 10,505
t 10,5
a e
¢ r 10,495
t'm 1049
u *
- 10,485
| 0 2 4 6 8 10 12
Nth term

U= V(k+(Vk = Uks2) )= V (k+(Vk+K))
= (V(k+Vk)) = (V(k+(Vk+k))) = Uk
=2.

Ak — Qk+2= Q-1
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The general statement that represents all the values of K for which

The expression is an integer

Ur=V (k+k)
Uz=v (k+ (Vk+k))

Us=V (k+ (Vk+(Vk+k)))
Urooo000=" (k+Us99999)
Une1=v (k+Un)

Uee ¥ (K1)

oo+ ] A ooo

U 2K+ 1
Uo2-to — k=
X2- X-K=
V(1+V1)=12
e.g.
Vov..=+4
=2

Working steps
V(K+VK)=v4
=2

k++K =4
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K=(4—K)2
=(4—K) X (4—K)
=16—4K—4K+K2
=16—8K+K?

Given as a formula 16 =K
—8K=X

K2= X2

- X2—X—K=0

Plot the formula in the graphic calculator in math — solver = enter — green alpha =

enter
=12.468871125
K=12.468871125

N *'."r(] 2.468871125 +(~..."'] 2.468871125)) =44

Excel evidence

The general statement that
represents all the values of K for
which the expression is an integer
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Conclusion
The formula of an+1in terms of an=
Un+1=V(K+Un) Which is explained in the first chapter.

The general statement that represents all the values of K for which the expression is
aninteger =

X2—X—K=0 Which is explained in the second chapter.
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