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>BbiQ`B[m2K2Mi- H2b K�+?BM2b i?2`KB[m2b 2i H2b KQi2m`b QMi ûiû /û+Qmp2`ib 2i BMp2Miûb �p�Mi UQm
2M KāK2 i2KTbV [m2 H� i?ûQ`B2 2i H2 7Q`K�HBbK2 /2 HǶûim/2 /2b K�+?BM2b i?2`KB[m2bX "B2M bȿ` H2b
+QMM�Bbb�M+2b i?ûQ`B[m2b 2i HǶûim/2 /2 H� i?2`KQ/vM�KB[m2 QMi T2`KBi /Ƕ�KûHBQ`2` T`Q;`2bbBp2K2Mi
H2b KQi2m`b /ûD¨ 2tBbi�MibX
.�Mb +2 +Qm`b- QM b2 #�b2 bm` H2b /2mt T`2KB2`b T`BM+BT2b /2 H� i?2`KQ/vM�KB[m2 TQm` +QM+2pQB`
H2b K�+?BM2b i?2`KB[m2b H2b THmb T2`7Q`K�Mi2bX AH 2bi BMiû`2bb�Mi /2 MQi2` [m2 KāK2 bB H2b T`2KBĕ`2b
K�+?BM2b i?2`KB[m2b /Bi?2`K2b QMi THmb /2 R8y �Mb- H2b KQi2m`b Ǵ+H�bbB[m2Ǵ /2b pû?B+mH2b ¨ 2bb2M+2
7QM+iBQMM2Mi ;HQ#�H2K2Mi /2 H� KāK2 7�ÏQMX

R J�+?BM2b i?2`KB[m2b +v+HB[m2b
.�Mb iQmb H2 +?�TBi`2- MQmb �HHQMb +QMbB/û`2` mM bvbiĕK2 Σ 72`Kû [mB p� bm#B` /2b i`�Mb7Q`K�iBQMb
�p2+ HǶ2tiû`B2m`- `2+2pQB` Qm 7Qm`MB` /m i`�p�BH- 2i û+?�M;2` /2 HǶûM2`;B2 bQmb 7Q`K2 /2 +?�H2m` �p2+
/2b i?2`KQbi�ibX G2 bvbiĕK2 Σ b2`� i`ĕb bQmp2Mi mM ~mB/2 Qm mM ;�xX .�Mb H� bmBi2 /m +?�TBi`2- MQmb
HǶ�TT2HH2`QMb �;2Mi i?2`KB[m2X

lM2 K�+?BM2 i?2`KB[m2 b2`i ¨ 2z2+im2` mM û+?�M;2 /ǶûM2`;B2 T`û+BbX PM /BbiBM;m2 i`QBb ivT2b /2
K�+?BM2b i?2`KB[m2b 2M 7QM+iBQM /2 H2m`b miBHBb�iBQMb ,

• G2b KQi2m`bX lM KQi2m` 7Qm`MBi /2 HǶûM2`;B2 bQmb 7Q`K2 /2 i`�p�BH ¨ mM miBHBb�i2m`X
• G2b `û7`B;û`�i2m`bX lM `û7`B;û`�i2m` T`ûHĕp2 /2 HǶûM2`;B2 ¨ mM2 bQm`+2 /2 i2KTû`�im`2 7`QB/2

TQm` H� `2M/`2 2M+Q`2 THmb 7`QB/2X
• G2b TQKT2b ¨ +?�H2m`X lM2 TQKT2 ¨ +?�H2m` �TTQ`i2 /2 HǶûM2`;B2 ¨ mM2 bQm`+2 /2 i2KTû`�im`2

+?�m/2 TQm` H� `2M/`2 2M+Q`2 THmb +?�m/2X

h?2`KQbi�i R h?2`KQbi�i k

h?2`KQbi�i jh?2`KQbi�i N

T1 T2

T3TN

Q1

W

Q2

Q3
QN

�;2Mi i?2`KB[m2
(Σ)

6B;m`2 R Ĝ a+?ûK� bvK#QHB[m2 /ǶmM2 K�+?BM2 i?2`KB[m2

LQmb MǶ�HHQMb ûim/B2` [m2 H2b K�+?BM2b i?2`KB[m2b +v+HB[m2b- +Ƕ2bi@¨@/B`2 H2b K�+?BM2b Qm H2
bvbiĕK2 `2pB2Mi /�Mb H2 KāK2 ûi�i �T`ĕb �pQB` 2z2+imû mM2 bmBi2 /2 i`�Mb7Q`K�iBQMbX

RXR AMû;�HBiû /2 *H�mbBmb@*�`MQi
S`2MQMb mM bvbiĕK2 [mB 2bi 2M +QMi�+i �p2+ N i?2`KQbi�ib /Bzû`2Mib /2 i2KTû`�im`2b `2bT2+iBp2b
Ti Ui ∈ [1, N ]V T2M/�Mi mM +v+H2X �TTHB[mQMb H2 b2+QM/ T`BM+BT2 /2 H� i?2`KQ/vM�KB[m2 �m bvbiĕK2
T2M/�Mi mM +v+H2 ,

kyRN@kyky ú+QH2 *2Mi`�H2 SûFBM k
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! AH `2bi2 /2mt ;`�M/2b xQM2b /�Mb H2b `û+2Ti2m`b , A1 2i A2 X .�Mb +2b xQM2b MQmb �pQMb `2T`ûb2Miû
H2 #BH�M ûM2`;ûiB[m2 �}M /2 KB2mt pQB` +2 [mǶBH b2 T�bb2 ,

• TQm` H� xQM2 I1 - MQmb TQmpQMb pQB` [m2 H� K�+?BM2 `2ÏQBi /m i`�p�BH 2i [m2 /�Mb H2 KāK2
i2KTb HǶûM2`;B2 T�bb2 /2b xQM2b /2 i2KTû`�im`2 ûH2pû2 �mt xQM2b /2 i2KTû`�im`2 #�bb2X *Ƕ2bi mM2
K�+?BM2 BMmiBH2 R +�` +Ƕ2bi mM2 K�+?BM2 [mB miBHBb2 /2 HǶûM2`;B2 UW V TQm` `û�HBb2` mM i`�Mb72`i
ûM2`;ûiB[m2 M�im`2H 2i bTQMi�MûX

• TQm` H� xQM2 I2 - MQmb TQmpQMb pQB` [m2 H� K�+?BM2 `2ÏQBi /m i`�p�BH 2i H2 `2biBim2 �mt /2mt
bQm`+2b Tc 2i Tf bQmb 7Q`K2 /2 +?�H2m`X *2H� BKTHB[m2 [m2 +2b /2mt bQm`+2b QMi H2 KāK2 `ƬH2
T?vbB[m2- +2 [mB `2M/ BMmiBH2 H� K�+?BM2X ZmBii2 ¨ +2 [m2 H2b /2mt bQm`+2b bQB2Mi T?vbB[m2K2Mi
�mbbB miBH2b- �mi�Mi T`2M/`2 /2mt K�+?BM2b- HǶmM2 /QMM�Mi bQM ûM2`;B2 mMB[m2K2Mi ¨ Tc- HǶ�mi`2
¨ Tf X

j _2M/2K2Mi 2i 2{+�+Biû Uh?ûQ`ĕK2b /2 *�`MQiV
SQm` mM2 K�+?BM2 i?2`KB[m2 [mB `û�HBb2 mM2 i�+?2 /QMMû2 U+?�mz2`- `27`QB/B`- Qm 7Qm`MB` /m i`�p�BHV- BH
2bi 7QM/�K2Mi�H /2 b�pQB` bB +2ii2 K�+?BM2 2bi 2{+�+2 Qm MQMX "B2M bȿ` QM +?2`+?2 � `û�HBb2` H� i�+?2
/QMMû2 �m KQBM/`2 +Qȿi U/QMM2` H2 KQBMb /ǶûM2`;B2 ¨ H� K�+?BM2VX PM +?2`+?2 ¨ �pQB` H2 K2BHH2m`
`2M/2K2MiX

1M 7QM+iBQM /2 H� K�+?BM2 +QMbB/û`û2- H2 `2M/2K2Mi r UQm HǶ2{+�+Biû eV T`2M/`� mM MQK /Bzû`2Mi- K�Bb
H� /û}MBiBQM `2bi2 H� KāK2X

rK�+?BM2 i?2`KB[m2 =
∣∣∣∣
;`�M/2m` p�HQ`Bb�#H2
;`�M/2m` +Qȿi2mb2

∣∣∣∣

jXR JQi2m` /Bi?2`K2
jXRXR a2Mb 2z2+iB7 /2b i`�Mb72`ib

h?2`KQbi�i h?2`KQbi�i
Tf TcQf < 0

W < 0

Qc > 0

�;2Mi i?2`KB[m2
(Σ)

ĿbQm`+2 7`QB/2ŀ ĿbQm`+2 +?�m/2ŀ

6B;m`2 j Ĝ a+?ûK� bvK#QHB[m2 /ǶmM KQi2m` i?2`KB[m2 /Bi?2`K2

GǶ�;2Mi i?2`KB[m2 /ǶmM KQi2m` /Bi?2`K2 ,
• _2ÏQBi mM i`�Mb72`i i?2`KB[m2 /2 H� bQm`+2 +?�m/2

UQc > 0V
• 6Qm`MBi /m i`�p�BH UW < 0V
• 6Qm`MBi mM i`�Mb72`i i?2`KB[m2 ¨ H� bQm`+2 7`QB/2

UQf < 0VX

Qf

Qc

W

KQi2m`

RX úp2Mim2HH2K2Mi- +2H� T2mi b2`pB` ¨ �++ûHû`2` /2b û+?�M;2b /2 +?�H2m` bB HǶQM bQm?�Bi2 `27`QB/B` i`ĕb pBi2 mM bvbiĕK2X

kyRN@kyky ú+QH2 *2Mi`�H2 SûFBM e
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9 1t2KTH2b /2 K�+?BM2b i?2`KB[m2b /Bi?2`K2b
9XR G2 KQi2m` 9 i2KTb
*2 KQi2m`- mMBp2`b2HH2K2Mi miBHBbû- ¨ ûiû BMp2Miû T�` HǶBM;ûMB2m` �HH2K�M/ LBFQH�mb PiiQ UR3jk@R3NRV 2i H2
T?vbB+B2M 7`�MÏ�Bb �HT?QMb2 "2�m /2 _Q+?�b UR3R8@R3NjVX

9XRXR .2b+`BTiBQM /m KQi2m`

Ç G2 KQi2m` 2bi +QKTQbû /ǶmM +vHBM/`2 UQm /ǶmM 2Mb2K#H2 /2 THmbB2m`b
+vHBM/`2bV /�Mb H2[m2H H� +QK#mbiBQM U+ 燃烧 V /m +�`#m`�Mi T`QpQ[m2
H2 /ûTH�+2K2Mi /m TBbiQM U活塞 VX
Ç G2 /ûTH�+2K2Mi /m TBbiQM b2 7�Bi 2Mi`2 mM pQHmK2 KBMBK�H Vmin

2i mM pQHmK2 K�tBK�H VmaxX G2 `�TTQ`i /2b pQHmK2b 2ti`āK2b a =
Vmax/Vmin [mB p�`B2 /2 d ¨ Rk 2M ;ûMû`�H- TQ`i2 H2 MQK /2 i�mt /2
+QKT`2bbBQMX
Ç 1M}M- H2 KQi2m` +QKTQ`i2 �m KQBMb /2mt bQmT�T2b U气门 V T�`
+vHBM/`2- [mB T2`K2ii2Mi HǶ�/KBbbBQM /2b Ǵ;�xǴ UKûH�M;2 /Ƕ�B` 2i /Ƕ2b@
b2M+2V /2biBMûb ¨ āi`2 #`ȿHûb- 2i ¨ HǶ2tTmHbBQM /2b ;�x #`ȿHûbX
Ç G2 KQmp2K2Mi /m TBbiQM 2Mi`�ŗM2- T�` HǶBMi2`Kû/B�B`2 /ǶmM2 #B2HH2
U竿 V- HǶ�`#`2 KQi2m` [mB i`�MbK2i H� TmBbb�M+2 Kû+�MB[m2 �mt �mi`2b
T�`iB2b KQ#BH2b /m KQi2m` 2i �mt `Qm2b /m pû?B+mH2X 6B;m`2 9 Ĝ *QmT2 /ǶmM KQ@

i2m`

9XRXk S`BM+BT2 /m 7QM+iBQMM2K2Mi

.�Mb mM KQi2m` ¨ 2bb2M+2 Ŀ mbm2H ŀ- H2 7QM+iBQMM2K2Mi 2bi `2T`ûb2Miû T�` H2b b+?ûK�b bmBp�Mib ,

#Qm;B2 bQmT�T2

TB
bi

QM

i2KTb � i2KTb " i2KTb * i2KTb .

• h2KTb � , �/KBbbBQMX G� UH2bV bQmT�T2UbV /Ƕ�/KBbbBQM bǶQmp`2UMiV 2i H2 KûH�M;2 �B`@+�`#m`�Mi
2Mi`2 /�Mb H2 +vHBM/`2X § H� }M /2 +2 i2KTb- H� UH2bV bQmT�T2UbV b2 `272`K2UMiV

• h2KTb " , +QKT`2bbBQMX G2 TBbiQM `2KQMi2 /BKBMm�Mi �BMbB H2 pQHmK2 /2 H� +?�K#`2X
• GǶ2tTHQbBQM MǶ2bi T�b mM i2KTb 2M bQB , +Ƕ2bi 2Mi`2 H2 i2KTb " 2i *X lM2 #Qm;B2 +`û2 mM2 ûiBM+2HH2

[mB BMBiB2 H� `û�+iBQM /2 +QK#mbiBQM 2Mi`2 HǶ�B` 2i H2 +�`#m`�MiX *2ii2 +QK#mbiBQM 2bi 2ti`āK2K2Mi
`�TB/2 , +Ƕ2bi mM2 2tTHQbBQMX 1HH2 2bi bB `�TB/2 [m2 H2 TBbiQM MǶ� T`2b[m2 T�b H2 i2KTb /2 #Qm;2`X

• h2KTb * , /ûi2Mi2X *Ƕ2bi H2 i2KTb KQi2m` , H2 ;�x û+?�mzû T�` HǶ2tTHQbBQM `2TQmbb2 pBQH2KK2Mi
H2 TBbiQM p2`b H2 #�bX *Ƕ2bi ¨ +2 KQK2Mi H¨ [m2 H2 i`�p�BH 2bi pû`Bi�#H2K2Mi 7Qm`MB �m TBbiQMX

• h2KTb . , û+?�TT2K2MiX G� UH2bV bQmT�T2UbV /Ƕû+?�TT2K2Mi bǶQmp`2UMiV 2i H2 KûH�M;2 /2 ;�x
#`ȿHûb 2bi ûp�+mû /2 H� +?�K#`2 T�` H� `2KQMiû2 /m TBbiQMX

kyRN@kyky ú+QH2 *2Mi`�H2 SûFBM Ry
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�p2+ γ = 1, 4- HǶ�TTHB+�iBQM MmKû`B[m2 KĕM2 ¨ ,

a j e N Rk

r y-je 4 jeW 8R W 83 W ej W

1tTû`BK2Mi�H2K2Mi- QM Q#iB2Mi THmiƬi r p�`B�Mi /2 Ry ¨ kyWX

LQi`2 KQ/ĕH2 2bi bBKTH2- K�Bb QM Q#b2`p2 #B2M 2tTû`BK2Mi�H2K2Mi [m2 r �m;K2Mi2 �p2+ a +QKK2 /�Mb
H� `2H�iBQM

_2K�`[m2 ,

h?ûQ`B[m2K2Mi r −−−−→
a→+∞

1 U�p2+ a → +∞ ⇔ Vmin → 0V K�Bb 2M T`�iB[m2 H2 T?ûMQKĕM2 /Ƕ�miQ�HHm@
K�;2 HBKBi2 Vmin , �p�Mi [m2 H2 TBbiQM MǶ�ii2B;M2 H� }M /2 b� +Qm`b2 UVmin V- H2 KûH�M;2 bǶ2M~�KK2
bTQMi�MûK2Mi kX SQm` ûpBi2` +2H�- QM �DQmi2 /2b �//BiB7b +QKK2 S#U*k>8V9 �p2+ H2 +�`#m`�Mi U+Ƕ2bi
+2ii2 2bb2M+2 [mǶQM MQKK2 ǴbmT2`Ǵ U号汽油 VVX *2b �//BiB7b Mû7�bi2b ¨ HǶ2MpB`QMM2K2Mi bQMi û+�`iûb ,
QM T`û7ĕ`2 miBHBb2` /2b ûi?2`Qtv/2b UQM Q#iB2Mi �HQ`b /m ǴbmT2` b�Mb THQK#ǴU无铅汽油 V VX

9Xk S`BM+BT2 /2 7QM+iBQMM2K2Mi /ǶmM `û7`B;û`�i2m` /Bi?2`K2
aB HǶQM pQmH�Bi ûi�#HB` mM2 7Q`KmH2 /m `2M/2K2Mi `û2H TQm` mM `û7`B;û`�i2m`- QM /2p`�Bi 7�B`2 mM2 KQ@
/ûHBb�iBQM /ǶmM +v+H2 `û2H [m2 bm#Bi H2 bvbiĕK2 /�Mb +2ii2 K�+?BM2 i?2`KB[m2X *2T2M/�Mi TQm` H2b
`û7`B;û`�i2m` QM miBHBb2 /2b +?�M;2K2Mib /Ƕûi�i /2 HǶ�;2Mi i?2`KB[m2X PM M2 T2mi T�b 2M+Q`2
/û+`B`2 /2 K�MBĕ`2 [m�MiBi�iBp2 H� i?2`KQ/vM�KB[m2 /2b +?�M;2K2Mib /Ƕûi�iX PM /QMM2 B+B mM2 /2b@
+`BTiBQM [m�HBi�iBp2 /m 7QM+iBQMM2K2Mi /ǶmM `û7`B;û`�i2m`X

6B;m`2 e Ĝ a+?ûK� /2 T`BM+BT2 /ǶmM `û7`B;û`�i2m`

GǶ�;2Mi i?2`KB[m2 ,
• 2bi +QKT`BKû ;`�+2 �m +QKT`2bb2m` j U+? , 压缩机 V ④U};m`2 dV , /m`�Mi +2ii2 ûi�T2- BH `2ÏQBi /m

i`�p�BH UW > 0V c
kX GǶ2tTHQbBQM pBQH2Mi2 /m KûH�M;2 T`QpQ[m2 �HQ`b mM +?Q+ T`ûDm/B+B�#H2 bm` H2b TBĕ+2b Kûi�HHB[m2b , QM /Bi [m2 H2

KQi2m` +Q;M2X
jX *Ƕ2bi H2 +QKT`2bb2m` [m2 HǶQM 2Mi2M/ HQ`b[m2 H2 `û7`B;û`�i2m` b2 K2i ¨ 7QM+iBQMM2`X

kyRN@kyky ú+QH2 *2Mi`�H2 SûFBM Rj
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• i`�p2`b2 H2 +QM/2Mb2m` U冷凝器 V ①X G2 +QM/2Mb2m` 2bi +QMbiBimû /ǶmM b2`T2MiBMX GǶ�;2Mi i?2`@
KB[m2 +ĕ/2 2z2+iBp2K2Mi mM i`�Mb72`i i?2`KB[m2 ¨ +2 KQK2Mi U2M `û�HBiû BH b2 HB[mû}2- +Ƕ2bi@¨@/B`2
[mǶBH T�bb2 /2 H� T?�b2 ;�x2mb2 ¨ H� T?�b2 HB[mB/2- +2ii2 QTû`�iBQM i`�Mb72`i #2�m+QmT /2 +?�H2m`
¨ HǶ2tiû`B2m`V ¨ HǶ�iKQbT?ĕ`2 [mB DQm2 /QM+ H2 `ƬH2 /2 bQm`+2 +?�m/2 UQc < 0VX

• 2bi /ûi2M/m /�Mb H2 /ûi2M/2m` ②U毛细管 V UT�` 2t2KTH2 2M `û�HBb�Mi mM2 /ûi2Mi2 /2 CQmH2@
h?QKbQM 5VX S2M/�Mi +2ii2 ûi�T2 H� i2KTû`�im`2 #�Bbb2 #`mi�H2K2MiX

• a2 p�TQ`Bb2 UT�bb�;2 /2 HǶûi�i HB[mB/2 ¨ HǶûi�i p�T2m`V /�Mb HǶûp�TQ`�i2m` U蒸发器 VX *2ii2 ûi�T2
/2K�M/2 #2�m+QmT /ǶûM2`;B2- [mB 2bi T`Bb2 /�Mb H2 i?2`KQbi�i 2M +QMi�+i �p2+ H2 bvbiĕK2 � +2
KQK2Mi H¨ , H� bQm`+2 7`QB/2X G2 bvbiĕK2 `2ÏQBi /QM+ #B2M mM i`�Mb72`i i?2`KB[m2 /2 H� bQm`+2
7`QB/2 UQf > 0V X G� bQm`+2 7`QB/2 2bi #B2M bȿ` HǶBMiû`B2m` /m `û7`B;û`�i2m` 5

• G� p�T2m` �BMbB T`Q/mBi2 `2iQm`M2 �m +QKT`2bb2m`- 2i QM `2+QKK2M+2 H2 +v+H2X
PM `2iB2M/`� /QM+ [m2 TQm` mM `û7`B;û`�i2m`-

! H� bQm`+2 +?�m/2 2bi HǶ�iKQbT?ĕ`2 2tiû`B2m`X

! G� bQm`+2 7`QB/2 2bi HǶBMiû`B2m` /m `û7`B;û`�i2m`X

! P`/`2 /2 ;`�M/2m` , aB θf = θ`û7`B;û`�i2m` = 5ê* 2i θc = θ+mBbBM2 = 20ê*

e " 5 + 273
(273 + 20) − (273 + 5) = 18, 5

_2K�`[m2b ,

• A+B- �}M /2 `û�HBb2` /2b û+?�M;2b /2 +?�H2m` BKTQ`i�Mib 2Mi`2 H2 bvbiĕK2 2i H2b bQm`+2b 7`QB/2b 2i
+?�m/2b- QM miBHBb2 H2 +?�M;2K2Mi /Ƕûi�i /m ~mB/2X .�Mb H2 +?�TBi`2 bmBp�Mi MQmb `2pB2M/`QMb bm`
H� ;`�M/2 [m�MiBiû /ǶûM2`;B2 [m2 /2K�M/2 mM +?�M;2K2Mi /Ƕûi�i 2i /QM+ HǶBMiû`āi /ǶmiBHBb2` H2b
+?�M;2K2Mib /Ƕûi�ib /�Mb H2b K�+?BM2b +v+HB[m2bX

• SQm` [m2 H2 ~mB/2 +?�M;2 /Ƕûi�i �mt i2KTû`�im`2b 2i T`2bbBQMb [m2 MQmb miBHBbQMb 2M T`�iB[m2
/�Mb mM `û7`B;û`�i2m`- QM M2 T2mi T�b +?QBbB` /2 HǶ2�m +QKK2 �;2Mi i?2`KB[m2 9X �p�Mi RN3d-
BH MǶv �p�Bi T�b /2 `2bi`B+iBQM 2i H2b T`BM+BT�mt ~mB/2b miBHBbûb ûi�B2Mi /2b +?HQ`Q~mQ`Q+�`#QM2b
U*6*VX .2TmBb- /2b `2bi`B+iBQMb BMi2`/Bb2Mi HǶmb�;2 /2 +QKTQbûb +?HQ`ûb- +�` +2i ûHûK2Mi /ûi`mBi
H� +Qm+?2 /ǶQxQM2 2i � û;�H2K2Mi mM 7Q`i BKT�+i bm` HǶ2z2i /2 b2``2 8X

9Xj SQKT2 ¨ +?�H2m`
9XjXR S`BM+BT2 /2 7QM+iBQMM2K2Mi /ǶmM2 TQKT2 ¨ +?�H2m` /Bi?2`K2

lM2 TQKT2 ¨ +?�H2m` MǶ2bi [mǶmM `û7`B;û`�i2m` TQm` H2[m2H H2 +QM/2Mb2m` 7�Bi Q{+2 /2 `�/B�i2m` U2i 2bi
BMbi�HHû ¨ HǶBMiû`B2m` /2 H� TBĕ+2 ¨ +?�mz2` [mB DQm2 H2 `ƬH2 /2 bQm`+2 +?�m/2V i�M/Bb [m2 HǶûp�TQ`�i2m`
2bi TH�+û ¨ HǶ2tiû`B2m` �m +QMi�+i /ǶmM2 bQm`+2 7`QB/2 UmM2 `BpBĕ`2- mM H�+- HǶ�iKQbT?ĕ`2⋯VX G� bQm`+2
+?�m/2 2bi H� TBĕ+2 [m2 HǶQM +?�mz2- H� bQm`+2 7`QB/2 2bi HǶ�iKQbT?ĕ`2- mM H�+ Qm mM2
`BpBĕ`2 ¨ HǶ2tiû`B2m` /2 H� K�BbQMX
PM pQBi B+B +H�B`2K2Mi [m2 H� /Bzû`2M+2 2Mi`2 TQKT2 ¨ +?�H2m` 2i `û7`B;û`�i2m` /ûT2M/ Dmbi2 /m `ûbmHi�i
[m2 HǶQM bQm?�Bi2 Q#i2MB` ,

lM `û7`B;û`�i2m` 2bi �mbbB mM2 TQKT2 � +?�H2m` +�` BH `û+?�mz2 i`ĕb Hû;ĕ`2K2Mi H� bQm`+2 +?�m/2- [mB
2bi MQi`2 +mBbBM2X J�Bb QM M2 bǶBMiû`2bb2 T�b � +2ii2 �m;K2Mi�iBQM /2 i2KTû`�im`2- bQmp2Mi Mû;HB;2�#H2-
+�` +2 [mB MQmb BMiû`2bb2 2bi H� i2KTû`�im`2 /2 H� bQm`+2 7`QB/2 UHǶBMiû`B2m` /m 7`B;QVX

9X PM +?2`+?2 û;�H2K2Mi � �pQB` mM ~mB/2 �p2+ H� THmb ;`�M/2 +?�H2m` H�i2Mi2 /2 p�TQ`Bb�iBQMX
8X G2 `2D2i /�Mb HǶ�iKQbT?ĕ`2 /ǶmM F; /2 +2`i�BMb ~mB/2b 7`B;Q`B}[m2b ;ûMĕ`2 mM 2z2i /2 b2``2 û;�H2 �m `2D2i /2 Rj yyy

F; /2 *Pk UHǶû[mBp�H2Mi /ǶmM2 /Bx�BM2 /Ƕ�HH2` `2iQm` GvQM@SûFBMV

kyRN@kyky ú+QH2 *2Mi`�H2 SûFBM R9




