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Pi`Qb 2D2KTHQb /2 bBbi2K�b /2 2+m�+BQM2b HBM2�H2b

S�`� KQbi`�` K�b `�xQM2b TQ` H�b [m2 HQb bBbi2K�b /2 2+m�+BQM2b
HBM2�H2b bQM T�`i2 MQ`K�H /2H i`�#�DQ /2 mM BM;2MB2`Q- T`2b2Mi�KQb /Qb
2D2KTHQb K�b, �M�HBbBb /2 i`�}+Q v �M�HBbBb /2 2bi`m+im`�b 2bi�iB+�bX

RX �M�HBbBb /2 i`�}+Q
lM #�``BQ /2 mM� +Bm/�/ Tm2/2 T`2b2Mi�`- 2b[m2K�iB+�K2Mi2- H�

2bi`m+im`� /2 +�HH2b [m2 b2 Km2bi`� 2M H� 6B;m`� RX GQb MȹK2`Qb BM/B+�M

x0,0

x0,1

x0,2

x1,0

x1,1

x1,2

y0,0 y0,1 y0,2

y1,0 y1,1 y1,2

150

300

250

50

x31

70

6B;m`� RX h`�}+Q 2b[m2K�iB+Q /2 mM #�``BQX G�b p�`B�@
#H2b xij bQM T�`� 2H i`�}+Q ?Q`BxQMi�H v H�b yij T�`� 2H
p2`iB+�HX

2H ~mDQ /2 +Q+?2b TQ` ?Q`� /m`�Mi2 H� ?Q`� TmMi� /2H K2/BQ/ő�X a2 [mB2`2
i2M2` mM� B/2� /2H +QKTQ`i�KB2MiQ /2H i`�}+Q v /2 bB b2 Tm2/2 ;2biBQM�`
/2 �H;mM� K�M2`� T�`� [m2 2M �H;ȹM TmMiQ b2� K�b ~mB/QX G�b p�`B�#H2b
xij BM/B+�M- +QKQ b2 2tTHB+� 2M H� };m`�- 2H i`�}+Q ?Q`BxQMi�H TQ` +�/�
+�HH2 v H�b yij 2H p2`iB+�HX a2 bmTQM2 [m2 2H b2MiB/Q /2 H�b +�HH2b 2b 2H [m2
BM/B+�M H�b ~2+?�b U[mBx�b TQ+Q `2�HBbi�V- �bő [m2 +�/� +�HH2 /2H KQ/2HQ
2b /2 b2MiB/Q ȹMB+Q UbB ?m#B2`� +�HH2b /2 /Q#H2 b2MiB/Q- #�bi�`ő� �Ƣ�/B`
mM 2D2 2M 2H ;`�7Q +QM mM� p�`B�#H2 K�bVX

aQHQ ?�v mM� H2v [m2 `2;mH� 2H ~mDQ /2 i`�}+Q, H� /2 EB`+?Qz T�`�
MQ/Qb, 2M +�/� MQ/Q /2H ;`�7Q- 2H i`�}+Q 2Mi`�Mi2 ?� /2 b2` B;m�H �H
b�HB2Mi2X SQ` i�MiQ- 2M 2H 2D2KTHQ- ?�v 9 `2[m2`BKB2MiQb- +�/� mMQ /2
HQb +m�H2b BKTQM2 mM� +QM/B+BƦM HBM2�H UmM� bmK� B;m�H � Qi`�VX 1M

RyN



RRy *X Ph_Pa 1C1JSGPa .1 aAah1J�a .1 1*l�*APL1a GAL1�G1a

+QM+`2iQ,
150 = x00 + y00

300 + y00 = x01 + y10
y10 = x02

x00 = x10 + y01
x01 + y01 = x11 + y11
x02 + y11 = x12 + 70

x10 = 50 + y02
x11 + y02 = x31 + y12
x12 + y12 = 250

G� K�i`Bx �mK2Mi�/� �bQ+B�/� � 2bi2 bBbi2K� 2M 2H Q`/2M /2 p�`B�#H2b
BM/B+�/Q- 2b,

⎛

⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

x00 x01 x02 x10 x11 x12 x31 y00 y01 y02 y10 y11 y12
1 0 0 0 0 0 0 1 0 0 0 0 0 −150
0 1 0 0 0 0 0 −1 0 0 1 0 0 −300
0 0 1 0 0 0 0 0 0 0 −1 0 0 0
−1 0 0 1 0 0 0 0 1 0 0 0 0 0
0 −1 0 0 1 0 0 0 −1 0 0 1 0 0
0 0 −1 0 0 1 0 0 0 0 0 −1 0 40
0 0 0 −1 0 0 0 0 0 1 0 0 0 50
0 0 0 0 −1 0 1 0 0 −1 0 0 1 0
0 0 0 0 0 −1 0 0 0 0 0 0 −1 250

⎞

⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

AM+HmbQ T�`� mM T`Q#H2K� i�M bBKTH2 UTBûMb2b2 HQ +QKTHB+�/Q [m2 Tm2@
/2 b2` 2H i`�}+Q /2 mM� +Bm/�/ 2Mi2`�V- H� /BK2MbBƦM /2H bBbi2K� 2b /2
9 2+m�+BQM2b v 13 p�`B�#H2bX 1bi2 bBbi2K� `2bmHi� b2` +QKT�iB#H2 BM/2@
i2`KBM�/Q T2`Q BM+HmbQ �bő- v� /� �H;Q /2 BM7Q`K�+BƦMX SQ` 2D2KTHQ Uv
2bi2 2b mM K2`Q 2D2KTHQ /2 HQb Km+?Qb �M�HBbBb [m2 Tm2/2M ?�+2`b2V,
H�b p�`B�#H2b y12, x00v x11 Tm2/2M iQK�` +m�H[mB2` p�HQ`X SQ` i�MiQ- 2M
T`BM+BTBQ- +2``�` 2b�b i`2b +�HH2b TQ/`ő� b2;mB` T2`KBiB2M/Q 2H ~mDQ /2
+Q+?2b [m2 2tB;2M H�b 2Mi`�/�b v b�HB/�b BKTm2bi�bX aBM 2K#�`;Q- bB b2
2tB;2 [m2 H�b i`2b b2�M 0 UBX2X b2 +B2``�M H�b i`2b +�HH2b �H i`�}+QV- `2bmHi�
[m2 H� bQHm+BƦM /2H bBbi2K� /� x10 = −40, y02 = −90- HQ +m�H bB;MB}@
+� [m2 ?�#`ő� [m2 +�K#B�` 2H b2MiB/Q /2 /B+?�b +�HH2b U2biQ- T�`� mM
�vmMi�KB2MiQ- 2b T2++�i� KBMmi�- +QKQ iQ/Qb b�#2KQbX

a2 Q#b2`p� U+QKQ 2b M�im`�HV [m2 H� K�i`Bx /2H bBbi2K� 2b Kmv
/BbT2`b�, H� K�vQ` T�`i2 /2 H�b 2Mi`�/�b bQM 0X 1biQ 2b +QMb2+m2M+B� /2
[m2 H�b 2+m�+BQM2b KQ/2H�M mM bBbi2K� `2�H 2M [m2 H�b `2H�+BQM2b bQM
HQ+�H2b UBX2X H�b +QM/B+BQM2b 2M mM MQ/Q bQM BM/2T2M/B2Mi2b /2 H�b /2 HQb
MQ/Qb H2D�MQbVX 1bi� T`QTB2/�/ 2b #�bi�Mi2 +QKȹM 2M Km+?�b 7�KBHB�b
/2 T`Q#H2K�b `2�H2bX



kX 1ah�hA*� .1 lL aAah1J� .1 6l1_w�a, lL Sl1Lh1 RRR

a1 ?� BM/B+�/Q v� [m2 2bi2 2D2KTHQ 2b mM +�bQ T�`iB+mH�` /2 H�b
G2v2b /2 EB`+?Qz ;2M2`�H2b U?�v mM� T�`� MQ/Qb v Qi`� T�`� +B+HQbVX
1M 2H +�bQ /2H ~mDQ /2 i`�}+Q- bQHQ �THB+� H� /2 HQb MQ/QbX 1M +B`+mBiQb
2Hû+i`B+Qb �THB+�M H�b /QbX

kX 1bi�iB+� /2 mM bBbi2K� /2 7m2`x�b, mM Tm2Mi2
amTQM;�KQb [m2 b2 [mB2`2 +QMbi`mB` mM Tm2Mi2 +QM H� 2bi`m+im`�

/2 H� 6B;m`� kX G� /Bbi`B#m+BƦM /2 7m2`x�b 2b H� /�/� TQ` H�b p�`B�#H2b

x0 x1 x2 x3

y1 y2 y3

z0 z1 z2 z3 z4 z5 z6 z7

20 50 40

6B;m`� kX 1b[m2K� /2 mM Tm2Mi2X

xi, yi, zi v HQb �TQvQb b2 b�#2 [m2 2bi�M bmD2iQb � H�b 7m2`x�b BM/B+�/�b
UHQb /Qb 2ti`2KQb BM72`BQ`2b bQM }DQb 2 BMKƦpBH2bVX aB b2 [mB2`2 [m2 2H
bBbi2K� b2� 2bi�iB+Q- H� bmK� /2 7m2`x�b 2M +�/� MQ/Q ?� /2 b2` 0 UBX2X
HQb MQ/Qb MQ b2 Km2p2MVX GQb �M;mHQb b2 bmTQM2M /2 π/3 Uey ;`�/QbVX a2
[mB2`2 b�#2` +m�H 2b H� /Bbi`B#m+BƦM /2 2b7m2`xQb UmM 2b7m2`xQ M2;�iBpQ
2b mM� +QKT`2bBƦM- mMQ TQbBiBpQ 2b mM� i2MbBƦMV 2M HQb 2H2K2MiQbX

aB 2H bBbi2K� 2b BM+QKT�iB#H2- 2H Tm2Mi2 MQ b2 Tm2/2 +QMbi`mB` +QM
2b�b 2bT2+B}+�+BQM2bX aB 2H bBbi2K� /2 2+m�+BQM2b 2b +QKT�iB#H2 BM/2i2`@
KBM�/Q- 2H bBbi2K� U`2�HV b2 /2MQKBM� ǳ?BT2`2bi�iB+QǴX aB 2H bBbi2K� /2
2+m�+BQM2b 2b +QKT�iB#H2 /2i2`KBM�/Q- 2H bBbi2K� U`2�HV b2 /2MQKBM�
ǳBbQbi�iB+QǴX

>� /2 i2M2`b2 2M +m2Mi� [m2- 2M +�/� MQ/Q- ?�v [m2 2bim/B�` H�b
+QKTQM2Mi2b ?Q`BxQMi�H v p2`iB+�H /2 H�b 7m2`x�bX aB HQb MQ/Qb bmT2`BQ@
`2b bQM I1, I2, I3, I4 v HQb BM72`BQ`2b UbBM +QMi�` HQb 2ti`2KQbV J1, J2, J3-
2MiQM+2b,

RX G� 2bi�#BHB/�/ /2H MQ/Q I1 /�

y1 −
1

2
z0 +

1

2
z1 = 0 (horizontal)

√
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z0 +

√
3

2
z1 = 0 (vertical)



RRk *X Ph_Pa 1C1JSGPa .1 aAah1J�a .1 1*l�*APL1a GAL1�G1a

*QKQ ?�v 7 MQ/Qb ǳ272+iBpQbǴ UHQb 2ti`2KQb- �H 2bi�` bmD2iQb �H i2``2MQ-
MQ �Ƣ�/2M MB [mBi�M 2b7m2`xQbV- 2M iQi�H b2 Q#iB2M2M 14 2+m�+BQM2b U[m2
MQ p�KQb � 2b+`B#B`VX A;m�H [m2 2M H�b /2 I1- ?�v mM� +QM/B+BƦM p2`iB+�H
v mM� ?Q`BxQMi�H- v +�/� 2+m�+BƦM U2M H� 2bi`m+im`� /2 H� 6B;m`� kV
+QMiB2M2 � HQ bmKQ 3 p�`B�#H2b- TQ` HQ [m2 2H bBbi2K� /2 2+m�+BQM2b [m2
b2 Q#iB2M2 2b i�K#BûM Kmv /BbT2`bQ U+�/� }H� +QMiB2M2 14 2Mi`�/�b- /2
H� +m�H2b TQ` HQ K2MQb 11 bQM MmH�bVX

*H�`�K2Mi2- +m�MiQb K�b 2H2K2MiQb TQb22 mM� 2bi`m+im`�- K�vQ` 2b
2H MȹK2`Q /2 p�`B�#H2b v- mbm�HK2Mi2- /2 2+m�+BQM2b- +QM HQ [m2 2b 7�+BH
Q#i2M2` bBbi2K�b /2 /2+2M�b /2 2+m�+BQM2b 2 BM+Ʀ;MBi�bX

aB- �/2K�b- ?m#B2`� K�b 7m2`x�b �+im�M/Q 7m2`� /2 HQb MQ/Qb- ?�#`ő�
[m2 miBHBx�` i�K#BûM 2H T`BM+BTBQ /2 ǳ�MmH�+BƦM /2 KQK2MiQbǴ U[m2 MQ
�THB+� 2M 2bi2 2D2KTHQVX


