L b oSl

wb pole (j90l 3 gy (panaSS sale aslibad
Y45 ol (i b)lmﬁ (Pgw 0y9d

390 4dd Sl WS 9 (55990

T oadiye amas e o3
(=SSl 3 se 1 (2SG 4ST Cl (6,8 3L (51 0550 sloml 3 5seT 53 35 e sl Hle I SO
i L bl G5mT 53T (s (5555 sl oy3 53 0 DLy filuwe e RISl
les S sl e3l3e ST 2S5 BT 0S5 1, 0T (gls J> el 3l Sl ek > gl
32l 5 o 20 0593 s &S Ol g 1y OT ool ol oo o3l 95 &S5 b el 3 Yl
ol (5 8l 5 Dglite filuwe 5 Lalame OaT 520 g 0 Ctl (Jygn 555 oS o= (S0 il 8
Sl 55 B 4T w3l s e add | DL gy o () 4 4l sl 3 ol

! 412.»:}.24 69 Qlﬁ:}-;ﬂT&:‘}

.sty dnzd calins J.> (Pl UZJJAT (o ilguuls”

a.hosseini@chin.ac.ir «J yime s 5 O 51 DL 3 o Kii1s 4l ool 03,8 st
O ol 3 oBils ol (6 ms (s gmeiils”
WA 1 BV sy
3 F Morely

A



aly psle (gl 5 gy aslilad \ig

.

4o .Y

ST 5, b 1 0T plal U 48 o el 5 (010 amitin (sl (oolin S b (50 5055
osie 4 A8 o Co b 1 (el BB balers 1 (5 )kms Lo U148 1S o DS pienn
& 48 Ssline gLasLil 31 galiss ol olssl il opl Ol gie gl oS b 4 55

335 o Olo AL Sy b6 dlaw g0 Ol 5T 250
a3l oS S PO slome Lo sl 555 DG ST Sl o 51 (S ) g0 4
VARl s sl dlis ol odins oo gVl slue St 6 JST5 St a1
Wl oo 4yl 0T (g (g3tnze LA 0586 5 3 8 7 ke S50 615 Lo s
543l b LB o g sk 53 Ol B gt dlis (6 (5 o0l gl JUs 4 dlican
plod (sl oS 5s 1B oS ol Ssj gl ;i 0T esle Jo 5 o3l 5 sb 4 dlis &S5 0L
S5 GUT b s alis for Ao Bl 5oy s OB 5T 23l (o ¢ 5o
Elie ST ¢ Jyse 8055 & SUITGL i) die) ot le ziw 5 [1, 2] 031308
OLL 4 ods onls Sl b Edie &K Cogplin L SLETL) 5515 5 g 5 0l 0305 Edie b alis

ol SBT3 gl o a6l o lias o5l Jlaas SO Canbgn 5 (s y o

'S o 59y .Y

SLtke b alams g2 0593 53 o5 50T 2315 4 [1] ol Sl (sla gy 2 (e CaSSL U
r@ﬁ&gwd;ﬁm};&ﬁﬁaggwwgmjMu&uj,),au st

Ll o BB OTL

! Bankoff

\var ul.....«.ula/ p...ﬁ.(b O)Lo-ai’/ Pogw 0,90




A2’

g amad Sl wiz 690

:ri)bAABC Sl e gl

BC _ _AC_ _ AB
sin(A) ~ sin(B) ~ sin(C) '
(AABC Slie u.la?un °Jf."> C\&& I')

by BE) LAQ)U L AABC cb&Jb S e
Ji_ﬁ)".o.:‘_MoJ_ﬁ:oA:_&fC}B A

A+ B+ C = 180°

/BFC = 180° — B/3 — (/3
= 180° — (B+(0)/3
= 180° — (180° — 4)/3
= 120° + A/3
= (360° +A)/3

2rasin A

oy S
e sl

@

] ~ (360° + B
sinZADC = sin —3

VYAF el [ pian o,les / PG 0,99




aly psle (gl 5 gy aslilad A

(S o 22 DABC e >
A=3a, B=38 C=3y
r{)‘)ABFC g:,.li'ﬂ)aj

BF _ BC
siny ~ sin(180° —y — B)
BC _ 2rsin(3a)
sin(1809 —y —B)  sin(y + B)
_ 2rsin(3a)
 sin(60° — a)
ol
BF  2rsin(3a)
siny  sin(60° — )
(S
_ 2rsin(3a) sinc
~ sin(60° — @)
sin(3x) = 3 sin(x) — 4sin3(x)
= 4sin(x) [ (V3/2)? — sin?(x)]
= 4sin(x) [ sin?(60°) — sin?(x)]
= 4 sin(x) (sin 60° + sin(x))(sin 60° — sin(x))
i . 60° +x 60° — x ~ [60° —x 60° + x
=4sm(x)251n[ ]cos[ ]ZSIH[ ]cos[ > ]
= 4 sin(x) sin(60° + x) sin(60° — x)
AL
BF = 8rsin(a).sin(60° + a) .sin(60° — a) &
B ' ' "sin(60° — a)
BF = 8rsin(a).sin(60° + a) .sin(y) (i)

"’\‘.’.Tu“ ia—wbﬂjr.:‘fdﬁ oslel C = 3y jB = 3[3 d‘j(ll) Lk

\var ul.....«.ula/ p...ﬁ.(b O)Lo-ai’/ Pogw 0,90




A ge andd Sl iz 5550

AD = 8rsin(pB) sin(y) sin(60° + B)
AE = 8rsin(y) sin(p) sin(60° +y)

[1BO &« €} /%

£y S
AE _ sin(60° +)
AD  sin(60° + B)
A
£ADE + £AED = 180° ~3
_ 540° — A
N 3
_ 540° — (180° — B — ()
- 3
_360°+B+C
- 3
_ 180°+B+180°+C
- 3 3

WWAF lisls | o2 oylaid [ pgun 0,9




al pole (o390l 30 iag aolilasd -

1ol el Lyl |

180° + B
2ADE :T'

180° + C
¢2AED = —3

oY S
J{'T‘_sﬁ Cwdd ABFE 3 ADFC Lg\.hg:'_.lin L;‘J'f "“";Js' R A

Sy M‘?600J:4E3D 6‘1‘))
58 DL by ¥

S ol Sl Pl 5 ) SIS § 5 ol 40 o e s S 5l 6 K00 DU
Azen &S5 o dlaw g0 0553 53 O gl 20 SleMbI L
Wl e T[4] 53 o D1 487 5 45 o o3lizal 35 d 51 S5 g0 4ndd ST (51
3D abi y£BAC =a 48 551 o
Ls S 5 51wl AABC e S 5
siba 4l jlees DA

£CDB = 90° + a/2

! Dergiades

\var QL.......;U/ p...a.(b o)l.o...'f:/ o 0,90




OV Jyge andd Sl sz 5 gy5pe

AABC of 35 Elie S5 Ll r':‘sd 0P S I90 4 Dbl

A=aq, B =5, C=y

S e o5 50 ys 5 Al

x=60°—(§), y=60°—<§), z=60"—(}§/)

XAy +z=1200 50 <x,y,2<60° 5,5 4 55

S Sl 555 g sluze o 4

z = X 3 L1553 b RSV slus L
Y
:Sﬁju@ Zsy
0<x,y,z<60°
INLY X+y+z=120°
AR e o o Jlae IS s

(K1) IS 5 a8 T wile |y el

1y K aSS b osls slael 487 o outalice

vy S
I
WV
= Sl ¢SV sleta e ol D O g
J.:;{Ls_ﬁa.l.huﬂdgﬂjbg‘lzu-‘rjb
daleD 5T slaas gl jluws ID Lo
D '(‘:_V)JQ)J)ﬁ
v S

\var QL.......;U/ p...a.(b o)l.o...'f:/ o 0,90




al psle Ljeel o g dslilad oY

4BDC = 60° +z+y
=60 +x+y+z—x
=180° — x

<3,D 3£BIC = 180° — 2x 5>
deS ) rjﬁl;fgwuBIC @ 9l e
ACIB &ko 5S 50 13D a8 0, 8 s

!

g_,_l...a:' " )bl.hj\_yw:.))j_‘ﬁ-f: }_"r.AD)

(.owIACIB

C %B
FY U

oS o o3 LAC 5AB oo Ul
el Y 5B 5 0 Oler AABC ki s (5Ll 47 oS (oo a5 T 5o
ol VY S

s+x+z+60=180°

s BL )

s+x+z=120°

\var ul.a.mal&'/ p—*—‘& o)Lo..i‘:/ o 0,90




OF  Jyge andd Sl wiz 5 (5550

e

a+s+t+x+x= 180°
D el

t+x+y+60=180°

o

t+x+y=120°
el

B \ x+y+z=120°
s b

a+(s+x)+ (t+x) =180°
a+(120°—z) + (120° —y) = 180°
a+120°+ (120° —z —y) = 180°
a+120° +x = 180°

LT e sy ol 5l
04
A=60"—x=—
=3
YsBsa sl clyls AABC e 1Y

!

\var uL.....ulS/ p.».m o)Lo..i':/ o 0,90




aly psle (gl 5 gy aslilad o¥

'GPl e

o 5o &8 58 5 g 31 5 oLl
2 [3,5,6] Sl o plonil 1440
A (0-F) IS s Syl
ol ok b S
3a+3b+3c = 180°
AR
a+b+c= 60°

“-F S

A3 e OlgS e @t bt o= 60° 05m 5xT = x+60° (S . 55
S s 8
0*=a+b+c=60°

138 53 1Ll 5 S 5 g e Ol e e 65 Sl gl ol

0%,0%,0% : Jsl g5 )

a,b*,ct; at,b,ct; a+,b+,c:r)> g5 Y

att,b,c; a,b*t,c; a,b,c++:¢y g5 X
Wl 1807 ol p oS 5 s ol SIS p ez Oy
Edte oS (655 45 dms e OLES 5.l 03,87 Jom | aline (23850 sy 4 55
S sb sa el s Gliss b om o le slasly o b ke &K 015 e ¢SV sl

(il i Ol patb+c= 60°

! Conway

\var ul.....«.ula/ p...ﬁ.(b O)Lo-ai’/ Pogw 0,90




00 Jyge andd Sl p sy9e

1
1 1
Y-F S
1 b sa" llsj s d.a&gw&:w@s X
A

b sl LbY sl blie gl 55, BT 5 ST sl | b s ppe gy ¥
U“»‘ ol o}_‘»ij J_:jb) J—SL;A .\\:u*|b+4.1\i Q)bbﬁu‘gjwwu\ﬂib

(Conl ok S5 ol 55 Elia

b+

A
‘el L DFC S THL slal ke
JHI = DFC = b*
JIH = DCF = ¢
JH=DF=1
F
B
D
J
=]
CI ~ g = A
o-F S

\var ul.....«.ula/ p...ﬁ.(b O)Lo-ai’/ Pogw 0,90




aly psle (gl 5 gy aslilad o7

05 DC = Hdu"u‘“ Ol pl ke Cligea DFC 5 JHI (glaldie 545 0 ob
S gl =C ] = D‘ELEJMSM&&V\;MQL‘&&P

.>\>,\;VA,L~5\,L=QT}&u}g\,ﬁwuwu;@

B

ALY

A3L360° ¢ 3LSVIis slute Lhie (sla poly (Sbls5 pemr S 5

(@) + (") +**) +(0)

= a+60°+c+60°+b +120° + 60°

= (a+b +c) +300° = 360°
360° D 53 Lyl pmar O5r
Aa Gkl ¢S 5
S35 S e i o
as CM\I@}L@A Etza
$3b 3a gLl L culons

S

\var ul.....«.ula/ p...ﬁ.(b O)Lo-ai’/ Pogw 0,90




O Jyse andd oLl iz (5590

[3, 4] odljp 5 OLST w9y .0

o o3l Elte b wline e oS5 b ST () g0 42 238 5L DU sl e 2t o
ad sl ke 4 (DB glgsl 3 el 1 ol Lol e ST 2875 S s bl s s OLL
amd Lapl 51 eS8 o DU (gl oY o) b jles 48 (DTl 53 Comad o o8
Olste DL gy Ll el ot ;ST [T] mte 53 4ndd ol 385 SIS oo oS

355

T el ok s 4,5 I 55 0l o aliews il (ST 51

at=60°—qa
Bt =60°—-p
yt=60"-y
¥yt =120+«

labii A usS (5,507 o
4 C 3B 5X0Y axsl3 0553
oxtwugj,éw%;
U 95 ;51 o - Lizean OY

CJ._&LY ﬁ._w‘)é J_.’.) ;‘)‘j_? )‘

C,.w‘ﬁ,.w))r.adj.wa&‘\-

5 {3, 6]

-0 S

\var ul.......ula/ p...a.(b o)l.o..i)/ Pogw 0,90




aly psle (gl 5 gy aslilad OA

313 5 3XOY &5l Slaes 9y A dais )
AB =AC ¥
Ll JoSe b Lilg sl LOCA 5 OBA 4515 ¥

:w‘br:h‘}i-* VJJ.:L;
CQP =PRB=a*
AQR =RPB =y*
ARQ = RPB =7

=B s il sLls5 sAB als xils LAARB Shie )50 s DU ) U
et 03,5 ey BT 50 Sl LI LAR s 65, 1) AARQ Ehte o oS o
§305YIisstze APQR Edia oy QR = PR = QP (S’ o b yABRP o i 5
ﬂ+30!+ Lsul_s-tg\_lb)bPdeks‘j)bAPQC’wQﬂ‘g)}ﬁwuwgoay

s g JolS (S 5 s (ol € e Gloa € e oS 0 b 503 S oy

&b

[1] Alexander Bogomolny, this proof is first published, in Mathematics
Magazine, 35 (1962) 223-224

[2] Dergiades, A simple geometric proof of Morley's Theorem, Diastasi 1991
issue 1-2 pp 37-38. Thessaloniki-Gree.

[3] Connes, A., A new proof of Morley’s theorem, http:
//www.alainconnes.org/docs/morley.pdf

[4] L. Gorjian¢ O. A. S. Karamzadeh< M. Namdari« Morley’s Theorem Is No
Longer Mysterious! 2015 Springer Science New York¢< DOI:
10.1007/s00283-015-9579-0¢« December 2015.

[5] O.A.s. Karamzadeh¢ Is John Conway's Proof of Morley's Theorem the
Simplest and Free of A Deus Ex Machina?« The Mathematical
Intelligencer¢ September 2014« Volume 36¢ Issue 3¢ pp 4-7.

[6] Dragutin Svrtan and Darko Veljan «Side Lengths of Morley Triangles and
Tetrahedra <Forum Geometricorum «Volume 17 (2017) 123-142.
‘((JJ}J@MﬁdJﬁJ‘»‘Q#&égﬂ.bﬁ“-;JY}wwﬁf‘@:“’ﬁjJT[v]
YE-Y o (VA ¢ (010 5 0l82il5) ] b s alms

\var ul.....«.ula/ p...ﬁ.(b O)Lo-ai’/ Pogw 0,90




An Overview of Some of Morley's Theorems
Arezoo Hosseini', Khadije Morshedi’
Abstract

One of the challenges in teaching is to motivate learning. One of the instances
of motivation is the application and generalization of the issues expressed in the
lesson. One of the simplest ways to use Murley's theory of mathematical
instruction has been presented by Dr. Karamzadeh. Now here, in a simple way,
we want to solve its generalization as a secondary school problem and the
application of trigonometric laws. Morley's theory has led to many different
puzzles and problems. In this article, we will look at some of the ways in which
this proves to be understandable to high school graduates.
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