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Egyptian Fractions

Abstract

This paper begins with the question: “Is % able to be the sum of two different

Egyptian fractions?”’ to discuss the problem of Egyptian fractions. According to the
complete division properties and the counter-evidence method, we get a back-check
theorem which is about a true fraction can be the sum of two different Egyptian
fractions (see theorem 1). Using the same method we obtain a new back-check
theorem that is a fraction can be the sum of three or four different Egyptian fractions
(thereom2, thereom3). Similarly, we can follow the same procedure to get the rule that
a fraction can be the sum of five or six ...or even more different Egyptian fractions.
By the theorem1 and 2, we propose two programs written vie the Matlab software to
examine that any true fraction can be the sum of two items and three items or not.
Finally we focus on the Erdos-Straus Conjecture, which related about true fractions
can be divided by three different Egyptian fractions. The conjecture is when the
denominator is 4k, 4k+2, or 4k+3, the problem mentioned above can be solved. As for
the denominator is 4k+1, then the conjecture also can be solved, as k equals to 3r+1 or
3r+2. Also, k being 3r and r is an odd number, the conjecture is satistfied. As for the
case of r equals to even number, the problem has not been solved. But it is worth to
mention here that we use Matlab software to examine the conjecture is agreeable as
the denominator is between 10'* to 10'* + 240000. This is beyond the results from the
literatures.
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L AR 1. 2 250 MATLAB B O[PS - 01 Ry IR > 21155 il

n 3 n 63 _ < n 3 _ _
B_3 e 8 g g o3 Gz
m 28 moapy R IR =S WIS

— =

Tl ~

7 ¢ X
L 2l e R 5T D A
m 223
AB ATLABGpSworkhwo.m =B
File Edit View Text Debuz Breakpoints Web Window Help
0= B | 2 | CrentDrectory. | cuarf [ 2 ’e) S Mf 8af IIEs Stack:l:l
EEASEE 0 - 20 il | ]
HEEAATEN=3 2 Wele;
37| fprintf("a');
nim =l + Uh ZHERTHES 47| fprinif('  BREASSEMENZERER w ')
A= fprintf("w');
[ n a b B[~ 10 = cputime;
--- - --- 7= m= inputi* FEEASEE 0 = ");
28 3 10 140 8| weimuti  BEEASTE =)
28 3 12 42 9| step=0; % BRERTMAEERETNEE Raysa
28 3 14 28 10(= [ fprintf(" *n');
11|~ fprimtf("  wfm = Ua + 1/h Z@EETHHEEE Ww');
cputine = 2.28200 12| fprintf{' “n'};
13| fprintf(" [ n a L3I
*= two 14| fprintf{" --- - ')
18(=| fordl =1 :m-1 & dln
tRESE SR TE0 B 16~ 1l = rem{mtdl,n); % Botdl TR, FERE o1 =0
17= if ¢l <= 0.0001
SERASEE n = 222 18- 12 = rem{n¥(m+d13/n, A1); Boanimtd] TR A1, BUERSr 2 =0
EEAATE n = 63 14/~ iff 12 == 0.0001
20| = a = imtdl )n;
o= la + U ZHERTHES 21|~ b= ¥ (mdl ) (n*dl )
22| step = 13 % Fik Al HEE
] n a b 3= fprintfi'  #3 k5l a1 81wt mom,alh);
24(= end
25~ end
Lk R AR R EER B 5 8 5D 223 63 26(~| end
27| if step==10
cputine = 8.82800 28(- foprintf{"sn');
29(- fprintf (' HRREESEAMAERE G20 B0D R0 Mt nn);
= an - end
= tl = cputime - t0;
4\ Start stript

BE A0 -) MATLAB

%’@/%@;vﬁgy[ﬂ Fra. :
fprintf("\n");
fprintf(" M TR RS EFID F%QFQT;E\E'J \n");
fprintf("\n');
t0 = cputime;
m= input(' %ﬁﬁ?j“ J3Rfifi m=");
n= input(' I JﬁE?J‘_‘ s34l n=");
step = 0;
fprintf("  \n');
fprintf(' n/m=1/a +1/b Vil § s7iEss \nY);
fprintf("  \n');
fprintf(’ m n a b\n');
fprintf(" - - - ---\n");
fordl=1:m-1

rl =rem(m+dl,n);

if r1 <=0.0001

r2 = rem(m*(m+d1)/n, d1);
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if r2 <= 0.0001
a=(m+dl)/n;
b = m*(m+dl)/(n*d1);
step = 1;
fprintf(" %31 %31 %81 %81 \n ';m,n,a,b);
end
end
end
if step ==
fprintf("\n');
fprintf(' PR 5T ARS [l SRR A %101 %101 \n ' m,n);
end
t1 = cputime - t0;
fprintf("  \n');
fprintf(’ cputime = %10.5f \n ',t1);

2. PSRRI 2, 0 S FIRI9E ) MATLAB B [ A8 > 255 )

-

(NN

n
m

n 63 = _ =f — - VN " B ~ e LN » r N 7) <
2o O3 S PRG5BS R A PR T
m 223 )
(N 4 e L n 63 RTEELE | 3 o Bl = (s b S Bl
M=o RSNy = IR A = (e ST VA
m 5 m 223
M A AB - A ABbp ork e I L]
File Edit ¥iew Text Debug Breskpoints Web Window Help
=2 ﬁ 9 | CurrertDirectory | ol [ S L2l & | A f. @ ﬁ @ Sl l:l
2 fele; i
R SE AR =TE0 EEER 3|7 | t0 = cputime;
4= fprintf{'n');
ERASRE =5 S(7| ferintf(' RESSIEZIENZERER W ')
EWMADTEn =4 6= | fprintf{''n');
=) w=dnput(t EEAARE =)
o=l + U+ le T@#ERTARS 8(=| n=inputi’ HEASTE=");
9= | step =0;
[ n a b c 10|~ | fprintf{' n');
M[=| fprintf{'  win = e + U/h + Lo ZHETHES W'):
5 4 2 L] 20 13[=| fprintf(' ‘n');
5 4 2 5 1 13[7 | fprintf(’ n T a b chn ')
47| fprintf('  --- o0 --- .-t
cputime = 846000 15/~ ford2 =1 : 2%u-1
16(~ for d1 = 1 : wk{m+d2)in -1
=» three 17~ 1 = rem{m+d2,n;
18— if rl <= 0.000001
{RESE AR =180 EEER 19| 2 = rem{m*(mtd2 ) ntdl, 42);
20|- if 12 <= 0.000001
SE@ASERE n = 223 21(- ql = o (k2 iin;
EHASTIE n = 63 22|- 13 = rem{ql*(gl+dl )/ d1);
23|- if 1% <= 0.000001
nin= 1+ Ub o+ e ZERETHES 4= 8 = (md2)/n;
25( - b= (wk(med2 L )2
] n a b C 26(~ if as=h
7= bresk
28~ end
AR S EIRE S8 F 222 53 29(- © = (2 PO (2 el ) (kg )
30 B o= wkah/ kb -n¥h-m¥a )
cputime = Q54700 |- aten = 1- v
BT three.m
4\ Start script Lh40  Col24

BE A0 -) MATLAB

Ry Al e

t0 = cputime;
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fprintf("\n");
fprintf("  fRF TSI RY = ALY ?ﬂ% EH] \n');
fprintf("\n');
m= input(' %ﬁﬁj IRl m=");
n= input(" i JﬁE?J“ S3 7l n=");
step = 0;
fprintf(" \n");
fprintf(’ n/m=1/a +1/b +1/c VG o3 fss \n');
fprintf(" \n");
fprintf(’ m n a b c\n');
fprintf(" - -—- --- -—- ---\n');
ford2=1:2*m-1
fordl =1 : m*(m+d2)/n -1
rl = rem(m+d2,n);
if r1 <=0.000001
r2 = rem(m*(m+d2)/n+d1, d2);
if r2 <= 0.000001
ql = m*(m+d2)/n;
r3 =rem(ql*(ql+dl1)/d2,d1);
if r3 <=0.000001
a = (m+d2)/n;
b = (m*(m+d2)+n*d1)/(n*d2);
if a>=b
break
end
¢ = m*(m+d2)*(m*(m+d2)+n*d1)/(n*n*d2*d1);
% c = m*a*b/(n*a*b-m*b-m*a);
step = 1;
fprintf("%10.0f %2.0f  %8.0f %8.0f %8.0f\n
',m,n,a,b,c);
end
end
end
end
end
if step ==
fprintf("\n");
fprintf(' PR ST B = [ TRV A %31 %101 \n ', m,n);
end
tl = cputime - t0;
fprintf(" \n");
fprintf(’ cputime = %10.5f \n ',t1);
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* T RS [l ST ORI (R ST ey = (B 5 B

ok o ST G = (O 5T B
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3. o LI IR

5 {M£-453) Erdds-Straus conjecture %Kr—:ﬁ s B ABE BRI R 2 S AR
=24t 1 TR e o PP PR BT (R AR (U ) bk
El’,’ﬁ? = E% 19622 I[P Jflfjj—w@ﬂ\ﬂj ; Jﬁﬁ[ﬁﬂﬂé}j i

A el
File Edit View Text Debug Breskpointt Web Window Help
O = | ? | Current Directory IE O = s} S #f 88 13 Stack:l:l I
2= cle; 5
EEASAMEIS0r EIEER (R —EEET) 37| 10 = cputine;
4= Fprintf{'n');
5= fprintfl'  WEASABSEIICERER (REETREET) W ')
nim =1l + 1/ + le ZERETSEE B —| fprintf( ')
7 fn= input(’ SEE I AEHE m = ")
] n a b C 8 fin= input(” HEEATTE = ")
- 9= fprintf{" wa'});
o5 4 7 0 2100 100~ | Fprintfi'  nfmo= La + Ub + e ZEETSES ')
o 4 14 99 a7 17| Fprintf(" ')
4 20 210 0660 12)7| fprintfi"  m n & b o)
w4 25 10 392850 137 fprintf(' --- St
121 4 3 1254 427614 4= 0=
45 4 37 1790 1920670 18/ 7| for k=1:10
1w 4 44 1066 304876 16/ 7| step = 0;
193 4 50 1380 1331700 177 m =244l
27 4 55 080 9500260 187 ford2 =1 : 2%n-1
241 4 62 2138 1030998 19/ - for dl =1 : w*{mtd2/n - L
20/ 1l = rem{m+dZ,n);
cputime = 1.81300 i if rl <= 0.000001
23 = 12 = rem(nk{n+d2 )ined ], d27;
B 23 - if 12 <= 0000001
24|— gl = w(m+d2)/n;
28| 3 = rem{gl*(gl+d12/d2 41);
26~ if 13 «= 0.000001
27|~ a = (m+d2)/n;
28 - b= (k{2 benkdl b k2
29— if ax=h
e 1| break
|- end vl
twa.m three.m threel.m
4\ Start seript Ln23  Col3

J MATLAB

%,@/%;Qﬁﬁy[[m 3.
clc;

t0 = cputime;
fprintf("\n");

fprintf(' Bk 53 53 o = ALY FAREER] (U AR \n );
fprintf("\n");

%m= input(’ %ﬁrj%] FTRIfl m=");

%n= input(' i Jﬁﬁ%J‘ Sl n=");

fprintf(" \n");

fprintf(' n/m=1/a +1/b +1/c V5H{H (82 LT, \n');
fprintf(" \n");

fprintf(’ m n a b c\n');
fprintf("  --- — — o —\n);
n=4;

for k=1:10
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step = 0;
m =24*k+1;
ford2=1:2*m-1
fordl =1 : m*(m+d2)/n-1
rl = rem(m+d2,n);
if r1 <=0.000001
r2 = rem(m*(m+d2)/n+d1, d2);
if r2 <=0.000001
ql = m*(m+d2)/n;
r3 =rem(ql*(ql+d1)/d2,d1);
if r3 <= 0.000001
a = (m+d2)/n;
b = (m*(m+d2)+n*d1)/(n*d2);
if a>=b
break
end
¢ = m*(m+d2)*(m*(m+d2)+n*d1)/(n*n*d2*d1);
step = 1;
fprintf("%10.0f %2.0f  %8.0f %38.0f %8.0f\n
',m,n,a,b,c);
if step ==
break
end
end
if step ==
break
end
end
if step ==
break
end
end
if step ==
break
end
end
if step ==
break
end
end
end
end
if step ==
fprintf("\n");
fprintf(" LFEE? SR T RS = [l TRV AT %31 %101 \n ',m,n);
end
t1 = cputime - t0;
fprintf("  \n');
fprintf(’ cputime = %10.5f \n ',t1);
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[REG Swett 2 H Y %&3.@[5&%%‘1'%41;44 <TO™ [ o AERLAY S i > P25 {7 A
A REEA10" <m <10 +240000 [ - %E'ﬁ VRS b 9 B kLAY S Y
PR I R S 207 I PR T A T IR AR R
T IRIIFRL » DA RO ) 2 I R LSRR - 25 PP pibees 7]

AU TR PSRN m (e R S L e o

2. A= 3

'fr=
Bt T I N e P Bl A e S A N L
5y~ &ﬁ EVERPYTE YRl o R
[ ST Bkl Ay ST S8 R AR 3 Bl A R AR (R 1)

= WEATRERE Ao = AR R R 5 B A R (T 2)
= W TRRL Ay S DR B 5 B A R R (LR 3)
P A IER T 20 F5 R Ry Matlab R S PR [T

BRI TGy 1 e A g = TR 2 i e
T FS I A AR 10" < m <10 + 240000 » Erdés-Straus

conjecture {SRLA T [0 > SESIREEE UL REEN -
SR TR Z RS PR SR
- A EET IR R B R DI R Y T R BT
= FKFT]‘ %’fu Ry = lﬁﬁ‘%“fi“ﬁ%ﬂfﬂlﬁ =R SIS fur[ EGI&HEJ

BEEVAE Ay VRSSR R > Do HRL A E m ﬁEJéﬂ p i

= i m FUn 2B J}FF?W;&

P = W2 TR A= Fe Y KK E [ﬂ“'irﬁzg‘@lﬁﬁ'fk”%E JREY AR
R

g wYIR

LY, 2002 5, 5 O F 55 BRTRIRE, WesP g, 26 5 4 14, 52 = S8 |1 -

2'7HT7FJ' RS U TR BT, F[%EF i "”’??‘Ll PPy, 33-39 F1,2003 &F 11 £ o

3. Swett, A. "The Erdos-Strauss Conjecture " Rev. 10/28/99.
http://math.uindy.edu/swett/esc.htm.
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