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AbStract Theorem1 Let integers a and b, a > b > 0, be the numbers processed by the the
the Euclid's algorithm is a method for computing the greatest Euclid's algorithm, then the number of steps in an application of the algorithm never
common divisor of two positive integers a and b with a > b by exceeds 5 times the number of digits of b.Also, all pairs (a, b) such that x =

F(a,b) .
continuous division. This study introduces how large the number of Teagnars — O areonly these 3 pairs, (b,a) = (fe, f7), (fi1, fi2), (fre f17) =
steps will be depend on a and b. Also, This introduces the maximum (8,13),(89,144), (987,1597)
value of x and then a and b and the limit value of x when a and b
are consecutive Fibonacci numbers. (x is defined as a ratio of the exlifa =144,b = 89 exiifa=13,b=8
number of digits of b to the number of steps.) 14421289455 o= firt fio D13 = 18452 fy = fur fo
i (289 =1%55+34=f; =
Introduction 2 TS hoth g tas i3 = firhy
How large will the number of steps be? The larger a and b are, the ©55=1+34+21= fio=fo+ fo B 1a3i2pe
more the number of steps will be. Thus it is no use just finding the @34= 14214 13= fo= fit f5 FW=Arst2=fi=firfs

maximum value of the number of steps. That’s why x is defined as a
ratio of the number of digits of b to the number of steps.

D3 = = o= fat £,
©21=1+13+8=fy = f+ fo @3=1+241=fp=fstfa

®13=1+8+5=f;=fo+fs ©®2=2+1+0=f3=fo+fi
Definitions of terms TB=1+5+3=fo=fotfy 2 ged(813) =1
the number of steps ...How many times the numbers are divided in ®5=1%3+2=f5=fy+f3 o EE
the Euclid's algorithm. @3=1v241=fom firfy the digits of b
X... a ratio of the number of digits of b to the number of steps. ©2=2:14+0=fs=f*fi In the process of provmgnt_hlememl’ itis also

proved that x =

= the number of steps. 1 ged(89,144) = 1 o 71?(%;) o
the number of digits of b o Fa1489)

The digits i ~ ifa=fai1,b = fi

F(a, b)...the number of steps needed by the Euclid's algorithm to

process a and b Theorem2 Let k be the number of digits of b. The number of steps needed by the Euclid‘s

. R k_1°g1ﬂ+5-
The purpose of my study algorithm to process a and b is at the most (H” — 1;However, let |7] be the
logso +
To find the maximum value of x and then a, b. In other word, to find greatest integer less than or equal to 7.
the maximum value of the ratio between the number of steps and
the number of digits of b. If k = 2, in other words,if the number of digits of b = 2, from theorem1, since x = the;tﬁs 5,

. . . . the number of steps is not more than 10.
The relatlonshlp between the Euclld S algorlthm In the same way, If k = 100, in other words,if the number of digits of b = 100, the number of steps is
. . o not more than 500. However, we can more correctly say that the number of steps is not more than
and the Fibonacci series

a=q;*b+r 1 = [t fas1 100’1"“‘)&} —1=1480.1] — 1 = 479 by using theorem2.
b=qy*xr+mn fa = fo-1+ fa oasal25F)
TL=(q3xTytT3 fa-1= fa2 t fas — — —
. : Theorem3 x = [logp{i(l-*ﬁ) }]H (n#1,2,6,12) and 3132 ([mgp{vlg(#)nﬂn) = mg,,(%s) ifa=
-3 = qn-1 *Th—2 + 1 fs=fatfz f"+l'b:f"'x:(hedigltso’;(b%'
The2 = qn*Tp-1 t 1y fa=fzt /2
Tne1=qns1 ¥ +0 r=HL+h )
The following graph1,2 shows that whena = fy41,b = fn
General form Of General form Of The vertical line shows n of b = f;, , and the horizontal one shows x.
the Euclid's the Fibonacci series !
algorithm
In the algorithm, the smaller a decreasing rate of 1, = 1 (k = N
1,2,3,,,n)is, the smaller the steps will be. Therefore steps will be .
largerif g, = 1 (k = 1,2,3,,,n). Then it is easy to see that General 2
form of the algorithm and it of the Fibonacci series are just the same. 20
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Thus we'll focus on the of them
Since if a = f,41, b = fp, the steps will be large, we’ll find the
maximum value of x by focusing on the series.

Graphl Graph2

Future prospect

- To expand the range of a, b from natural numbers to real numbers
* To find the maximum value of x if the numbers are converted to

base m.



