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Abstract

I claim that every rectangle with sides an,,, bnj, and with diagonal(s)
dng is a transformation of a rectangle with a side a equal to a side b,
a = b, and with diagonal(s) d which corresponds to a rectangle with
a side ay equal to 1, a; = 1, side by equal to 1, by = 1, and with
diagonal(s) d; equal toy/2, d; =+/2, corresponding transformation of
which results in a transformation of the rectangle with the side a; equal
to 1, a; = 1, side by equal to 1, by = 1, and with diagonal(s) d; equal to

V2 into a rectangle with sides ain,,, biny, and with diagonal(s) ding,
which being multiplied by the side a = b of the rectangle with the side
a equal to the side b, a = b, and with diagonal(s) d accordingly produce
the rectangle with sides an,, bn, and diagonal(s) dng and I prove that

this what I claim is true.
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1 Introduction

I claim that every rectangle with sides ang, bn, and with diagonal(s) dng is
a transformation of a rectangle with a side a equal to a side b, a = b, and
with diagonal(s) d which corresponds to a rectangle with a side a; equal to
1, a1 = 1, side by equal to 1, by = 1, and with diagonal(s) d; equal tov/2,
d1 =v/2, corresponding transformation of which results in a transformation
of the rectangle with the side a; equal to 1, a; = 1, side by equal to 1, b; = 1,
and with diagonal(s) d; equal tov/2 into a rectangle with sides ajng,, bins,
and with diagonal(s) ding, which being multiplied by the side a = b of the
rectangle with the side a equal to the side b, a = b, and with diagonal(s) d
accordingly produce the rectangle with sides an,, bny and diagonal(s) dng
and I prove that this what I claim is true as it is consistent with results given

by formulas including formula of Pythagorean theorem.

2 Rectangle Theorem

Rectangle Theorem. Fvery rectangle with sides ang, bny and with diago-
nal(s) dng is a transformation of a rectangle with a side a equal to a side b,
a = b, and with diagonal(s) d, the side a of which is equal to a product of
the side a equal to the side b, a = b, of a rectangle with the side a equal to
the side b, a = b, and with diagonal(s) d and a side a1 of a rectangle with
the side ay equal to a side by equal to 1, a1 = by = 1, and with diagonal(s)
di equal to\/2, d =v/2:

a = aaj (1)
or

a = bay (2)

the side b of which is equal to a product of the side a equal to the side b,
a = b, of a rectangle with the side a equal to the side b, a = b, and with
diagonal(s) d and a side by of the rectangle with the side ay equal to the side
by equal to 1, a; = by = 1, and with diagonal(s) di equal to\/2, d =v/2:

b= ab (3)



or
b= bb, (4)

the diagonal(s) d of which is(are) equal to a product of the side a equal to
the side b, a = b, of a rectangle with the side a equal to the side b, a = b, and
with diagonal(s) d and a diagonal dy of the rectangle with the side ay equal
to the side by equal to 1, a = by = 1, and with diagonal(s) dy equal to/2,
d =v/2:

d = ady (5)

or
d = bd; (6)

by the change of its side or sides a = b and diagonal(s) d accordingly by
accordingly the same corresponding rates characterizing relations between the
transformed sides ang, bny and diagonal(s) dng of the rectangle with the sides
ang, bny and with diagonal(s) dng and the side a equal to the side b, a = b,
of the rectangle with the side a equal to side b, a = b, and with diagonal(s) d
as rates characterizing relations between the transformed sides aing,, biny,
and diagonal(s) ding, of the rectangle with the sides aing,, biny, and with
diagonal(s) ding, and the side ay equal to the side by, a1 = by, of the rectangle
with the side ai equal to the side by equal to 1, a1 = by = 1, and with

diagonal(s) dy equal to\/2, d =+/2:

ang  G1Mg,

Ng = = = Nag (7)
a al
by bing,
= — = — = 8
= o (8)
dn, din
nd:id:i:ndl (9)
a al
or accordingly:
an, an
Ng = ba = Tlal = ng, (10)
bny  bimy
dnd dlndl
nd b bl ndl ( )

corresponding to transformatin constituting rectangle with the sides aing,,

biny, and with diagonal(s) ding, being the transformation of the rectangle



with the side a1 equal to the side by equal to 1, a; = by = 1, and with diago-
nal(s) di equal to\/2, d =v/2 by the change of its side or sides a; = by = 1
and diagonal(s) d =+/2 accordingly by accordingly the same corresponding
rates characterizing relations between the transformed sides aing,, biny, and
diagonal(s) ding, of the rectangle with the sides aing,, biny, and with diag-
onal(s) ding, and the side a1 equal to the side by, ay = by, of the rectangle
with the side ay equal to the side by equal to 1, ap = by = 1, and with di-
agonal(s) di equal to\/2, d =+/2 as rates characterizing relations between
the transformed sides ang, bny and diagonal(s) dng of the rectangle with the
sides ang, bny and with diagonal(s) dng and the side a equal to the side b,
a = b, of the rectangle with the side a equal to the side b, a = b, and with
diagonal(s) d:

a1Mq, ang

Nag, = Tl = 0 = Ng (13)
blnb bnb
nbllelzjznb (14)

ding dnyg
1
nNg, =———=——="Nq (15)
ax a
or accordingly:
A1Ng,  GNg

Ng, = o == = Ng (16)
bin bn

my = == (17)
din dn

My = lbldl - Td — (18)

the side ang of which is equal to a product of the side a equal to the side b,
a = b, of the rectangle with the side a equal to the side b, a = b, and with
diagonal(s) d and the side aing,, of the rectangle with the sides aing,, binp,
and with diagonal(s) ding, constituting transformation of the side ay of the
rectangle with the side a1 equal to the side by equal to 1, ap = by = 1, and
with diagonal(s) dy equal to\/2, d =+/2, corresponding to transformation of
the side a of the rectangle with the side a equal to the side b, a = b, and with
diagonal(s) d into the side an, of the rectangle with the sides ang, bny and
with diagonal(s) dng:

ang = aaiNg, (19)



or

ang = baing, (20)

the side bny of which 1s equal to a product of the side a equal to the side b,
a = b, of the rectangle with the side a equal to the side b, a = b, and with
diagonal(s) d and the side biny, of the rectangle with the sides aing,, biny,
and with diagonal(s) ding, constituting transformation of the side by of the
rectangle with the side a1 equal to the side by equal to 1, ay = by = 1, and
with diagonal(s) dy equal to\/2, d =+/2, corresponding to transformation of
the side b of the rectangle with side a equal to the side b, a = b, and with
diagonal(s) d into the side bny of the rectangle with the side ang, bny and
with diagonal(s) dng:

bny = abing, (21)

or
bny = bbing, (22)

and the diagonal(s) dng of which is(are) equal to a product of the side a equal
to the side b, a = b, of a rectangle with the side a equal to the side b, a = b,
and with diagonal(s) d and diagonal(s) ding, of the rectangle with the sides
a1Mg,, binp, and with diagonal(s) ding, constituting transformation of the
diagonal(s) dy of the rectangle with the side a1 equal to the side by equal to
1, ay = by = 1, and with diagonal(s) dy equal to\/2, d =v/2, corresponding
to transformation of the diagonal(s) d of the rectangle with the side a equal
to the side b, a = b, and with diagonal(s) d into the diagonal(s) dng of the

rectangle with the sides ang, bny and with diagonal(s) dng:
dng = ading, (23)

or
dnd = bdlndl (24)

3 Proof of Rectangle Theorem

Proof of Rectangle Theorem. Rectangle MNOP |Fig.2| is a rectangle with

the side ang, bny and with diagonal(s) dng where assumed that:
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Figure 1: Transformations of a rectangle corresponding to transformations of the rect-

angle with the side a1 equal to the side by equal to 1, a1 = b1 = 1, and with diagonal(s)

dy equal t0\/§7 d =2
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Figure 2: Transformations of the rectangle corresponding to transformations of the

rectangle with the side a1 equal to the side by equal to 1, a; = by = 1, and with diagonal(s)

dy equal tov/2, d =2

IMN

= |PO| =an,=2d—a=22a —a=2d—b=23/2b—b
IMP| — [NO| -~ bny =2d —a=23/2a—a=2d—b=2/2b—b

IMO| = |PN| = dng = (2d—a)/2 = (3/2a—a)/2 = (2d—b\/2 = (3/2b—b)/2.

Rectangle MNOP |Fig.2] is a transformation of a rectangle ABCD [Fig.2]



with a side a equal to a side b, a = b, and what proved by Euclid that: "In
right-angled triangles, the square on the side subtending the right-angle is
equal to the (sum of the) squares on the sides containing the right-angle"
[Euclid, Proposition 1.47] with diagonal(s) d equal toy/2a equal to/2b into
rectangles: ECBF, GDCH, TADJ, KBAL |Fig.2| where assumed that:

FE| — |IBC| —ang,=axl=a=bx1=5b

FB| = |[EC| = bnp = a /2 =v2a = b*v/2 =v/2b

IFC| = |EB| = dng = a /3 =v/3a = b /3 =/3b

GH| = IDC| =ang,=ax1=a=bx1=0»

|GD| — [HC| — bny = a xV/2 =v2a = b*v/2 =/2b

|GC| = [HD| = dng = a /3 =v/3a = b /3 =v/3b

AD| =|lJ| =ang, =ax1l=a=bx1=0

IAI| = |DJ| = bnp = a V2 =v2a = b x/2 =v/2b

AJ| — IDI| — dng = a x/3 =V3a = bx/3 =/3b

AB| — |[LK| — ang,=axl=a=bx1=b

IAL| = |BK| = bny = a %2 =v2a = b /2 =/2b

IAK| = |LB| = dng = a xV/3 =V/3a = b /3 =/3b

by a change of the side b into diagonal d accordingly by:

and into rectangles: MECH, GDJN, LAIO, PFBK [Fig.2] where assumed
that:

IME| — |HC| — an, = a *V2 =v2a = b*v/2 =v/2b

MH| = [EC| = by = a +v2 =v/Za = b #y2 =2

BH| = [MO| = dng = a »/I =v/a = b xy/T Vb

GN| = D] = any = a2 =v3a = b2 =2

GD| — NI — by = a /2 =v/3a = bv/2 =2

IDN| = |G| = dng = a+V/4 =v4a = b+/4 =/4b

[AL| = [10] = ang = a *v2 =V2a = b *V/2 =v/2b



[AI| = [LO| = bny = a V2 =v2a = b /2 =/2b
|AO| = [IL| = dng = a xV/4 =V/4a = b x4 =\/4b

FB| = PK| = any = a/Z =y = b ey =3
‘FP‘ — |BK| —bny=a *ﬂ :ﬂa =b *\/i :ﬁb
FK| = [PB| = dng = a /4 =V/4a = b x4 =/4b

by a change of the side a into diagonal d and the side b into diagonal d
accordingly by:
= = i,

e 3o,
=i =V =i,

Rectangle M;N101 P, [Fig.2] is a rectangle with the side aing,, biny, and
with diagonal(s) ding, where assumed that:

|M{Ny| = |PiO1] — aing, = 2d1—ay = 3/2a1 —ay = 2d1 —by = 3/2b; —by =
22 -1

|MyPy| = |[N1O1| = biny, = 2dy —ay = 2/2a1 —ay = 2d; — by = 2/2b1 — by =
22 -1

|M101| = |PLNy| = ding, = (2d1 —a1 V2 = (3/2a1 —a1 V2 = (2d; —b1 V2 =
(2/201 — biV2 = (22 - 1V2.

Rectangle M N10; P, |Fig.2] is a transformation of a rectangle A; B1C1 D,
[Fig.2] with a side aj equal to a side by equal to 1, a; = by = 1, and with
proved by Euclid that: "In right-angled triangles, the square on the side
subtending the right-angle is equal to the (sum of the) squares on the sides
containing the right-angle" [Euclid, Proposition 1.47| diagonal(s) d; equal
tov/2aq equal to V2by equal t0\/§, dy =v2a; =v/2b; :\@, into rectangles:
E\C1BFy,G1DC1Hy,11A1DyJ1, K1 B1 A1 Ly |Fig.2| where assumed that:
|F1E | = |B1Cy| — aing, =a1x1l=a1=bx1=b =1

|F1B1| = |E1C1| = bing, = a1 +V/2 =v/2a;1 = by #V/2 =/2b; =V/2

|F1C1| = |E1B1| = ding, = a1 V3 =v/3a1 = by /3 =v/3b1 =V/3

|G1H1’ = |D101| = A1Mg, :al*lzal :bl*lzbl =1
|G1D1| = |H1Ch| = bing, = a1 *V/2 =v/2a1 = by /2 =v/2b1 =/2



|G1C1| = |H1 Dy | = ding, = a1 V3 =v/3a1 = by /3 =V/3b; =V/3
‘A1D1’ = ’Il.]ﬂ = A1Ng, = a1 * 1 = ay = bl * 1 =b1 =1

|A1I1| = |D1J1| = bing, = a1 V2 =v2a1 = by x/2 =v/2b; =2
|A1 1| = |D1L| = ding, = a1 xV/3 =v/3a1 = by /3 =V3b1 =V/3
|AlBl| = |L1K1| = Q1MNg, = a1 * 1 = a :bl * 1 :bl =1

|ALL1| = |B1K1| = bingy = al %2 =v2a; = by xv/2 =v/2b; =2
|A1K1| = |L1By| = ding, = a1 #V3 =v/3a1 = by /3 =v/3b1 =V/3

by a change of the side b; into diagonal d; accordingly by:

’n,al = a = —1 = ]_ = ’]’La
_V2a1 _ V2bi __ _
Ny, = ar b _\/§ =T

3a 3b
nd, :\/;11 Z\Lll =3 =ny

and into rectangles: Mj;E1C1Hy,G1D1J1 N1, L1 A1 1101, PLF1 B1 K5 [Fig.2]
where assumed that:

|M1Ey| = |H1Ch| = aing, = a1 /2 =v2a1 = by /2 =v/2b; =V/2

|MyHy| = |E1Cy| = binp, = a1 V2 =v2a; = by xV/2 =v/2b; =/2

|E1Hy| = |[M1Cy| = ding, = a1 V4 =V/4a; = by /4 =\/4b; =\/4

|GINy| = |D1J1] = a1ng, = a1 V2 =v2a; = by #V/2 =v2b =2
|G1D1| = N1 1| = bing, = a1 %V/2 =v/2a1 = by #//2 =V/2b; =/2
|D1N1| = |G1J1| = ding, = a1 *V/4 =Vda1 = by /4 =/4b) =/4

|A1L1| = [ O1] — aing, = a1 V2 =v2a1 = by /2 =v/2by =V/2
|A1 11| = |L101] = bing, = a1 V2 =v/2a1 = by #\/2 =/2b; =/2
|A101| = |1 L] = ding, = a1 V4 =V4ay = by x/4 =V4by =V/4

|F1By| = |PLK1| = a1na, = a1 V2 =v2a1 = by #\/2 =/2b; =/2
|F1Py| = |B1K1| — bing, = a1 V2 =v/2a1 = by /2 =/2b; =V/2
|[FLK1| = |PLB| = ding, = a1 V4 =V/4a; = by »/4 =/4b; =V/4

by a change of the side a; into diagonal d; and the side by into diagonal d;

accordingly by:
= \/% = \/% :\/i = ’[’La
o _ VB /5,

ai b1

Na,q

nbl



4, 4b
nd, fol :\/;11 =V4 =ny

a

what gives accordingly:

in reference to rectangle MNOP [Fig.2]:

ang = aa g, = baing, = ax(2/2—1)=23/2a—a=0bx(2/2—1) =2/2b—b
bny = abiny, = bbiny, =a*(3/2—1)=3/2a—a=b%(3/2—-1)=2/2b—b

dng = ading, = bding, = a*(M—l)*\@ = (Ma—av = b*(2/§—1) 2
(2/20 —bN2

in reference to rectangles ECBF, GDCH, IADJ, KBAL [Fig.2]:
ang = aaing, =baing =axl=a=0x1=1»%

bny = abiny, = bbiny, = a 2 =a/2=>bx/2=0b/2

dng = ading, = bding, =a x/3=a/3=>bx/3=0b/3

in reference to rectangles MECH, GDJN, LAIO, PFBK |[Fig.2|:
ang = aaing, = baing, = axv/2=a/2=>bx/2=0b/2

bny = abiny, = bbiny, = a 2 =a/2=0bx/2=0b/2

dng = ading, = bding, =a x4 =a/4=>bx/4=0b/4

According to proved by Euclid that: "In right-angled triangles, the square
on the side subtending the right-angle is equal to the (sum of the) squares on
the sides containing the right-angle" [Euclid, Proposition 1.47| in rectangles
ECBF, GDCH, IADJ, KBAL |Fig.2| where assumed that: an, = a = b,
by, =vVa2 + a2 =v/2a =vb? + b2 =/2b diagonal(s) dng is(are) equal to the
square root of the sum of the squares of ang and bny, dng =\/a® + (/2a)? =
V3a =4/b + (/2b)2 =+/3b and in rectangles MECH, GDJN, LAIO, PFBK
[Fig.2] where assumed that: an, =va2 + a2 =v2a =Vb? + b2 :\/ib, bny =
VaZ + a2 =v/2a =v/b? + b2 =+/2b diagonal(s) dng is(are) equal to the square
root of the sum of the squares of an, and bny, dng :\/(\@a)2 + (/2a)? =
Via =\/(/2b)? + (/2b)2 =V/db.

Rectangle MNOP |Fig.2| is a square on side ang or bny, MNOP = (ang)? =
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(bny)?, [Euclid, Proposition 1.46] equal to the sum of areas of rectangles
ECBF, GDCH, IADJ, KBAL [Fig.2] and MECH, GDCH, LAIO, PFBK
[Fig.2] reduced by multiplied areas accordingly, M NOP = (any)? = (bny)? =
20/2a)%—a?+2(/2a)% —4a(/2a)+2a% = 2(/2b)>—b>+2(/2b)2—4b(/2b)+2b% =
(3/2a — a)?

ang, = 2/2a — a = aaing, = baing,

by = 2/2b — b = abiny, = bbiny,

dng = (3/2a — a)/2 = (3/2b — b\/2 = ading, = bding, . O
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