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Terrain Aware Tactical Motion Planning and Control Algorithms for

Off-Road UGVs in GNSS-Denied Hostile Environments

Jyotirmoy Mukherjee

(ABSTRACT)

This dissertation introduces an advanced framework for terrain-aware tactical motion plan-
ning and control of off-road unmanned ground vehicles operating in environments where
global navigation satellite systems are unavailable due to adversarial interference or struc-
tural constraints. The research focuses on enabling autonomous navigation in uncharted,
hostile terrains by developing a hierarchical autonomy stack that seamlessly integrates nav-
igation, path planning, trajectory planning, and control functionalities. The navigation
system employs onboard vision-based and inertial sensors to construct real-time environ-
mental representations, utilizing geometric segmentation techniques such as random sample
consensus and inverse ray tracing to differentiate traversable surfaces from obstacles. These
representations, encompassing occupancy grids and topographic profiles, account for terrain

geometry and surface characteristics, providing a foundation for subsequent planning stages.

The path planning module leverages heuristic-driven graph search strategies to compute way-
point sequences that optimize for tactical concealment while ensuring efficient progression
toward a goal. A novel stealth-inducing mechanism biases paths to exploit obstacle proxim-
ity for cover, and a dual-mode interaction paradigm distinguishes between protective shelters
and hazardous entities, enhancing strategic navigation in contested settings. The trajectory
planning module transforms these waypoints into smooth, time-parameterized trajectories

through cubic polynomial spline interpolation, incorporating terrain-adaptive orientation via



rotation-minimizing frames to maintain kinematic consistency over uneven landscapes. A
tactical velocity modulation scheme adjusts motion dynamics based on terrain elevation and
obstacle proximity, while collision avoidance is achieved through the generation of safe nav-
igation corridors using geometric constructs. The control system ensures robust trajectory

execution, compensating for environmental uncertainties.

Field deployment on a robotic platform in a controlled indoor environment validates the
framework’s capability to map unknown terrains, generate stealth-aware paths, and produce
feasible trajectories under GNSS-denied conditions. The research advances autonomous
off-road navigation by offering scalable algorithms that enhance tactical decision-making,
with potential applications in military reconnaissance, disaster response, and extraterrestrial

exploration.



Terrain Aware Tactical Motion Planning and Control Algorithms for

Off-Road UGVs in GNSS-Denied Hostile Environments

Jyotirmoy Mukherjee

(GENERAL AUDIENCE ABSTRACT)

This dissertation explores new ways to help self-driving off-road vehicles travel through
dangerous areas where GPS signals don’t work, such as in war zones or disaster-stricken
regions. The goal is to make these vehicles, called unmanned ground vehicles, smart enough
to move on their own while staying hidden and safe in tough environments with uneven
ground and obstacles. The research creates a system that acts like a brain for the vehicle,
breaking down the job into steps: understanding the surroundings, planning a safe route,

figuring out how to move smoothly, and making sure the vehicle follows that plan.

The system starts by using cameras and sensors on the vehicle to create a map of the area
as it moves, spotting things like rocks or walls and figuring out what parts of the ground
are safe to drive on. Then, it plans a path that keeps the vehicle close to objects that can
hide it, like trees or buildings, while still heading toward its destination. This path avoids
dangerous spots and chooses routes that make the vehicle harder to spot. Next, the system
makes a detailed plan for how the vehicle should move over the bumpy ground, adjusting
its speed to be careful on steep slopes or near hiding spots, and ensuring it doesn’t bump
into anything by creating safe zones to travel through. Finally, the vehicle follows this plan,

making small changes as needed to handle unexpected challenges.

The ideas were tested on a real robotic vehicle in an indoor space, showing that the vehicle

could map its surroundings, pick a hidden route, and move smoothly while avoiding obstacles.



This work helps make self-driving vehicles more useful for tasks like delivering supplies in

war zones, helping after natural disasters, or even exploring other planets.
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ney would not have been possible without the presence of many remarkable individuals who

walked beside me, lit the way, or simply stood by through it all.
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guidance system,” and I am deeply grateful for the lasting impact they have had on my work

and mindset.
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HQM: i?2 1:0 i D2PDQX/X X X X X X X X X X X X XRyyX X X X

9XR h?2 AMi2H _2 Ha2Mb2 .9j8B + K2 T Q/m+2b +QHQ > M/ /2T
bm 7 +2b BM Bib 7B2H/ Q7 pB2r BM X?X KQXKXQX XKQ® R % XQm X

ttB



9Xk AMi2H 2 Ha2Mb2 hke8 i® +FBM: + K2° T QpB/2be.Q6 TQb2
K iBQM i? ' Qm;:? pBbm H@BM2 iB H Q/QK2i'v UoAPV-2M #HBI
BM:Laa@/2MB2/ 2MEBXQMK 2MKX X X X X X X X XRRK X X X

9Xj *QKT 'BbQM Q7 1:0T i? mbBM; b2MbQ  7mbBQM p2 bmb /2 /°
HBM2 2T 2b2Mib i?2 T i? 2biBK i2/ #v i?2 hke8 + K2° HQM2-
HBM2 +Q "2bTQM/biQi?2 T i? Q#i BM2/i?°Qm;? 1ti2M/2/ E HK
7mbBQM Q7 hke8 TQb2- JB+ Qai’ BMj.J@:sj@k8 ARROM/ r?22

9X9 _:"pB2r Q7 i2bii2 " BMrBi? iB7B+B H Q#bi +H2b, h?2 Bk
i"QHH2/ 2tT2 'BK2Mi H b2imT 72 im'BM; 2" BM rBi? pBbB#H
"2 H@rQ H/ +QM/BiBQMb 7Q  i2biBM; i2 " BM b2;K2Mi iBQM |
bvbi2KBX X X X X X X X X X X X X X X X X X X X RR8X X X .

9X8 SQBMi +HQm/ 2T 2b2Mi iBQM Q7 i2 > BM, j.pBbm HBx iB¢
im 2/ #v i?2 1:06b b2MbQ b- b?QrBM; i?2 /Bbi'B#miBQM Q7 bm
70 :°QmM/ b2:K2Mi iBOQM M/ iQTQX X% X XDBXM :XRR&X X X X

9Xe a2;K2Mi2/ TQBMi +HQm/b BM i?2 + K2 7" K2X h?2 v2HHQTr |
i?72 TQbBiBp2 Q#bi +H2 b2ir?2 2 bi?2; 22M /Qib +RIRIN 2 i?2 i

9Xd /IQK2 rBi? /IBb+2 MB#H2 ?2t ;QM H 72 im 2b QM Bib bm 7
HBM2@Q7@bB;?I T"BM+BTH2 mb2/ BM BMp2 b2 X WRkRBM; 7Q

9X3 AHHmMbi  iBQM Q7 i?2 BMp2'b2 v i +BM; i2+?MB[m2 7Q" i
i +iBQM, h?2 /B ;" Kb?Qrb ?2QrpB im H  vlN, ¥2H®i 7°QK TH
i?72 02" BM iQ /2i2+i i2T -BMBHRBB MQ B M) -Q2\b i #+HBAb;
+4m 02020 BM KQMRKBIMXXX X X X X X X X X X XRkKX X X X

ttBB



9XN j. 2T 2b2Mi iBOQM Q7 i2°° BMiQTQ; T?v, h?2 K2b? ;"B/ BH
BMOob bm 7 +2- ?B;?HB;?iBM; F2v 72 im 2b bm+? b 2H2p iBC

im 2bX h?2 TQBMi H #2H2/ rBi? i?2 V2HHQr +B +H2 +Q "2bT Q!
T-r?B+? Bb 2;Bbi2 2/ BMi?2 ;HQ# H7 K2iQ7Q Ki?2i2  BM
MITXX XXX XXXXXXXXXXXXXXXXXXRREX X X

9XRy SQBMi +HQm/ “2;Bbi’ iBQM, . pBbm HBx iBQM /2KQMbi"
HB;MBM; TQBMi +HQm/ /i BM pBim H /Bb+"2i2 #BMb + HH:
+HQm/b U#HmM2V 2T 2b2MiB M ;r8 #bB M H22HQF TiB/QWp B QM @
K2MiX h?2 “2;Bbi° iBQM T Q+2bb Bb + m+B H7Q  ++m  i2Hv
M/ Q#bi +H2b BM [:0 MXpB XiBEQMX X X X X X X X XRKeX X X X

9XRR 0Qt2H K T "2T 2b2Mi iBOWCQ h®¢p.i :+BIRBHHmMbi" i2b i?2
/Bb+ 2iBx iBQM Q7 bT +2BMiQ pQt2Hb-rBi? #H +F +m#2b "2T°
b Q++mTB2/ 7i2° "2:Bbi’ iBQMOQXXiX2XQ¥bX XH2 KX2Kkd X X X

9XRk 1tT2 'BK2Mi H b2imT M/ 2bmHib 7Q  j. pQt2H K TTBM: BM
"QMK2MiX hQT, S?QiQ;  T?b QRyiR¥ I MQURWMK+HmMii2 2/ 2 b
rBi? /2bFb M/ #Qt2b UH27iV M/ QT2M bT +2b U B:?iVX "QiiQ}
PQt2H K Th pBbm HBx2/BM _0Bx-rBi? +QHQ b 2T 2b2MiBM; ?
2H2p iIBQMb- ;"22M iQ V2HHQr 7R XHR M X2 X 2p XBXO PR X X X .

9XRj 0 HB/ iBOM Q7 k. Q++mT M+v ;'B/ K TTBM; BM M BM/QQ" ?
hQT, S?QiQ;  T? Q7 i?2 2 HHr vrBi? iBH2/ 7THRQ @KW U2 +? iBH?
b?QrBM; /Bbi M+2 Q7 8 iBH2b UjXKX K2Xr2@ M X HHXERX9IX X X X

9XR9 AM/QQ i2bi 2MpB QMK2Mi rBi? iBH2/ THQQ M/ bi iB+ Q:
b?Qrb ? HHr v b2imT mb2/ 7Q p HB/ iBM; Q#bi +H2 /2i2+iBQ
;' B/K TTBM;-rBi?iBH2/BK2MbBQMb K "F2/iQ 2p HRj82 Q++m

ttBBB



9XR8 h2 " K2+? MB+b "B;, *QMi ' QHH2/ 2tT2 ' BK2Mi H 7 +BHBIiv rl
im 2b BM i?2 Q' /2 Q7 +2MiBK2i2 bX h?2 2tT2 ' BK2Mi H 'B; +Q
i? i HHQrb 7Q  HQM;Bim/BM H KQiBQM HQM; i?2 "mi- r?B+?2 r
i?72 ++m’ +v Q7 i?2 QM@#Q "/ MXp®B ; XiXQMMPWoiRK RjM X X X .

9XRe h2 > K2+? MB+b "B;, *QMi ' QHH2/ 2tT2 BK2Mi H 7 +BHBiv rl
im 2b BM i?2 Q /2 Q7 +2MiBK2i2 bX h?2 2tT2 'BK2Mi H "B; +Q
i? i HHQrb 7Q  HQM;Bim/BM H KQiBQM HQM:; i?2 "mi- r?2B+? r
i?72 ++m’ +v Q7 i?2 QM@#Q "/ MXpB ;XiXQMPWoRK RjXN X X X .

9XRd j. KQ/2H Q7 "mi + Tim 2/ mbBM; XHTHBH 22 MNP 2,Mi 2B QM
Q7 i?2iB 2i  +F "mi T QpB/2b ?B;?2@ 2bQHmMiBQM i2 > BM/ i -
l:0 M pB; iBQM H;Q Bi?Kb : BMbi T 2-4XBX2X 2X "XBXIRRXi X 2 b

9XR3 1tT2 BK2Mi Hp HB/ iBQM Q7i2 " BMiQTQ; T?vVKQ/2HBM;:,
i2°° BMiQTQ; T?v+ Tim 2/ #v H b2 b+ MM2 U#H +FV- Bi2"
iQTQ;  T?2vU 2/V- M/BMp2'b2b2MbQ  KQ/2H U; 22MVX h?2"°
i?72 ++m> +v Q7 i?2 T'QTQb2/ H;Q Bi?Kb ; BMbi i?2 ;"QmM/
7°QKi?2H b2 BEXMKIZA X X X X X X X X X X X X XROK X X X

9XRN 1tT2 'BK2Mi Hp HB/ iBQMQ7i2 > BMiQTQ; T?vVvKQ/2HBM;
i2°° BMiQTQ; T?v+ Tim 2/ #v H b2 b+ MM2  U#H +FV- Bi2"
iQTQ;  T?2v U 2/V- M/BMp2 b2 b2MbQ  KQ/2H U; 22MVX h?2"°
i?72 ++m> +v Q7 i?2 T°'QTQb2/ H;Q Bi?Kb ; BMbi i?2 ;"QmM/
7°QKi?2H b2 BEXMKIZA X X X X X X X X X X X X XROK X X X

9Xky 6B2H/i2bi Q7 i2°  BMiQTQ:; T?2vKQ/2HBM:, h?2 BK :2 b?Qr
r?Qb2 iQTQ:" T?vBb KQ/2H2/ mbBM; i?2 /2p2KQX XRKIjpB; iBQ

ttBp



9XkR 1tT2 'BK2Mi H p HB/ iBQM Q7 i2°° BM iQTQ; T?2v KQ/2HBM
"2T 2b2Mib i?22 i2°° BM TQBMib BM i?2 BM2 iB H 7> K2- + Tim
TQ; T?vX :'22M "2T 2b2Mib ?B;?2  2H2p iBQM- r?2°2 b #Hm:
2H2p iBQXMX X X X X X X X X X X X X X X X X X X RO X X X

8XR *H2 T i? >mbFv l:0 rBi? F2v /BK2MbBQMb, NNy KK UH2M
UrB/i?V- jNy KK U?2B;?iV- 888 KK Ui~ +FV- M/ 8Rk KK Ur?22|
TH i7Q K Bb b?QrM 2[mBTT2/ rBi? b2MbQ b mb2/ BM i?Bb bim
2 Ha2Mb2 + K2 b M/ MAJI- KQmMi2/ QM X?2 K KRG K # vX

8Xk _Pa@# b2/ miQMQKv bi +F 7Q i +iB+ HM pB; iBQM QM i?2
kyyX h?2 /B ;> KBHHmbi  i2bi?2 /i 7HQr 7°QK b2MbQ b UA
hke8 M/ .9j8BVi? " Qm;? 1E6 b2MbQ  7TmbBQM- TQBMi +HQm/ b
TBM;-T i? TH MMBM;- M/i> D2+iQ'vTH MMBM; KQ/mH2b- +m
+QKK MABX X X X X X X X X X X X X X X X X X X XRB8 X X X

8Xj AM/QQ  i2bi b+2M 'BQ BM H # 2MpB QMK2MiX h?2 iQT BK
+QMbi*m+i2/ rBi? + /#Q / #Qt2bX h?2 #QiiQK H27i BK ;2 /Bb
pBbm HBxX iBQM Q7 RXpRREKKKTX X X X X X X X XR8eX X X X

8X9 AM/QQ  7B2H/ i2bi "2bmHib 7Q T i? TH MMBM:X L pB; iBQN
H # K x2- rBi? #Qt2b BM i?2 QIP+twrP BA2V ;MB/ TH MM2/ T i?
U:22M / b?2/ HBM2V 7 QK bi i M pB; iBM; i?2 K x2R@®BH2 pQ

8X8 h  D2+iQ'v TH MMBM; "2bmHib BM i?2 BM/QQ" H # K x2X
+m p2V Bb Qp2'H B/ QM i?2 TQBMB)+H QUbKUT2/rB;i"22M -
#Hm2 t2bV pBbm HBxBM; i?2 _J6b HQM; i?2 T i?- 2Mbm BM;
2 M pB; iIBQMX X X X X X X X X X X X X X X X R&XYX X X X

ttp



GBbi Q7 avK#QHDb

() PT@i2KTQ 7TmM+iBQM 7Q p2HQ+Biv b+ HBM;
ai2 Hi7@BM/m+BM; 7TmM+iBQM
" pBiv@ HB;M2/ BM2'iB H "272°2M+2 7 K2
J "Q/IV@7Bt2/ 272 2M+2 7" K2
G :Q H b2i
O P#bi +H2 b2i
T h2" BM b2i
Vp oB'im HTH M2 #2HQr i?2i2°° BM Umb2/ BM BMp2'b2 " vi +BM,;
MC® P++mT M+v ;"B/ K TUpQt2H K TV
MT h2'° BMiQTQ: T?2vK T
R() 272 2M+2 i  D2+iQ'vUiIBK2@T * K2i2'Bx2/V
W  272°2M+2 T i?2 Ub2[m2M+2 Q7 r vTIQBMibV
5 2, 3 hmM #H2 T ° K2i2 b7h@M 4PRQM
! M;mH ~ p2HQ+Biv
aTHBM2 T °~ K2i2°

do Im+HB/2 M /Bbi M+2 K2i B+

ttpB



g Si?+Qbi 7mM+iBQM

h >2m BbiB+ K T

R Qi iBQM K i Bt

r SQbBIBQM Q7 i?21l:06b +2Mi2° Q7 ;" pBiv

ro AMBiIiB HTQbBIiBQM Q7 i?2I:0

rhs _B:?2i@? M/ bB/2 +Qbi 7TmM+iBQM Umb2/ BM GS V
SE(3) aT2+B H1m+HB/2 M;'QmT UTQb2i> Mb7Q K iBQMbV
SOB) aT2+B HQ'i?Q;QOM H;’QmT U Qi iBQM K i'B+2bV

T h Mb7Q 'K iBQM K i'BtUTQb2 Q7 i?21l:0V

V() h +iB+ Hp2HQ+Biv HQM; i?2 bTHBM?2

ttpBB



*?2 Ti2 R

AMIi Q/m+iBQM

h?2 T 2b2Mi “2b2 “+? [/ 2bb2b i?2 i +iB+ H M2+2bbBiB2b Q7 IMI
Ul:obV QT2  iBM; BM ?2QbiBH2 2MpB QMK2Mib r?2°2 ;HQ# HM pB; it
"2 /2MB2/ M/ i?2 i2°° BM Bb ?B;?Hv mMbi'm+im 2/X .  rBM; mTQ
#2? pBQRBM (?2 "2b2 “+? BKb iQ /2bB:M H;Q Bi?Kb 7Q° M miQN
QM ?B2° "+?B+ H M/ KQ/mH > TT Q +?7-iQ BK#m2i?2 1:0rBi? bi2
K DQ  +QMi'B#miBQMb BM+HmM/2 i?2 /2p2HQTK2Mi Q7 7 bi ;2QK2i"
H:Q 'Bi?K- 2> BMiQTQ; T?vK TTBM; H;Q Bi?K- i +iB+ HT i?
M pB; iBOQOMBM i? 22 /BK2MbBQMb- TQHVMQKB H@# b2/i> D2+iQ"
+ T #BHBiB2b- M/i?2 2 H@rQ H//2THQVK2Mi M/ p HB/ iBQM Q7 i7
QM i?2 *H2 T i? >mbFv TH i7Q KX

RXR JQiBp iBQM M/ " +F; QmM/

>mMK M@QT2 i2/ Q77@ Q / p2?B+H2b ? p2 #22M TBpQi HBM TTtk
bTQMDP2KBHBiI v QTD: iBOMD (+? M/ 820hmM2b2 p2?B+H2b- r?BH2 27
Q7i2M BM+m > bB;MB7B+ Mi +Qbib "2H i2/iQ ?mK M QT2 Xi@M  BME
b+2M BQb HBF2 +?2KB+ H- #BQHQ;B+ H-  /BQH®:BK+MM2Mp Man +H
?B+H2b +QmH/ 2tTQb2 QT2 iQ ' biQ ?2 Hi? ? x /bX l:0b-?2Qr2p2 - -
AM m ;2Mi "2b+m2 QT2 iBQMb- l:ob + M QT2 i2 r?2M ?mK M “2bT

R



K +NZy 1 SYBé 2 « Ofié

TQi2MiB HHv b pBM; HBp2b /m " BM; i?2 % B?RB+ 2 DHQH/KRM? QM @ 7(7
l:ob i?mb Q772 b #2M27Bib + Qbb KmHIBTH2 /QK BMb, 2+QMQKB+
+ b? +Qbibc BMi2 ' Kb Q7 ?mK Mb 72iv- #v KBiB; iBM; "BbFb BM ? x
iB7B+ HHv- #v + 2 iBM; b+ H #H2 H;Q Bi?Kb i? i /p M+2 Q#QiB+ +
:"QrBM; "2b2 “+? BMHRPD 7B2H/ (

h?2 2K “F #H2 /p M+2K2Mib BM miQMQKQmb p2?B+H2 i2+?2MQt
bBQM 'vIQ F Q7 i?2 .272Mb2 /p M+2/ 2b2 "+? SRIRW2+iBM;i2MH+vVv U.
+? HH2M:2 B/2MiB7B2/ r b +'2 iBM; "Q#QiB+ TH i7Q Kb + T #H2 Q7
IB+i #H2 i2°° BMbX q?22H2/ "Q#Qib-BM T "iB+mH - b?Qr BKK2Mb2
iQ i° MbTQ i 22 pvT VHQ /b-bmTTQ i2/ #v 2ti2MbBp2 HBi2  im 2 Q|
2p2 - r?BH2 +m "2Mi i2+?MQHQ;v bm77B+2b 7Q" M pB; iBQM + Q¢
MMT 2/B+i #BHBiv Q7 mMbi ' m+im 2/ 2MpB " QMK2Mib TQb2b bB;MB7
p2?B+mH " bvbi2Kb Q7i2M H +F i?2 i +iB+ H ;BHBiv 2[mB 2/ 7Q +
iBQMb- H2 /BM; iQ . S 6b h +iB+ H JQ#BH2 Q#Qib UhJ V T Q: K
h +iB+ Hh2+?MQHQ;v P77B+2X h?Bb T°Q;” K/'2r BMbTB  iBQM 7 (
+QKT +i "Q#QiB+ TH i7Q Kb i? i 2KmH i2 MBK HHQ+QKQiBQMX

h?Bb "2b2 "+? bi2Kb 7' QK i?2 +? HH2M;2b TQb2/ #v i?2 hJ_ T°Q;"
T Q; K/27BMBHbDH?2 #BHBivVIiQK M2mp2 mMbi m+im 2/i2 " BM- i~
[27BM2bB+bH?2 [:00b + T +BiviQbi  i2;Bx2T i?b7Q +QM+2 HK2Mi
h?2 "2bmHib 2ti2M/ #2vQM/i?2hJ_T°Q; K- /[/"2bbBM; M22/b i.Q."
G Uh" J-a _ T'Q; KbV-:oa*- M/ 1 .*X h?2 7  K2rQ Féb TTHB-
BM+Hm/2 +BpBHB M b+2M "BQb-bm+? bbmTTQ iBM; H r2M7Q +2k
/Bb bi2° 2MpB QXtR2MPHm) F2b- 7H b? 7THQQ/bV- bi2 Hi? KQMBiQ BN
M/ 2tTHQ iBQM Q7 +2H2biB H #Q/B2b HBF2 i?2 KQQM M/ J ‘b i?
p2?2B+H2bX



SYIYKO Oné g O fe7é z2é2+Nzaafeéiln j
RXk JBbbBQM 2[mB 2K2Mi M/ *? HH2M;2b

h?2i +iB+ H H;Q Bi?Kb BMp2biB; i2/ BM i?Bb "2b2 “+? i “;2il:0b
TQ'i M/2tTHQ BM; MMFMQrM- TQi2MiB HHv ?QbiBH2 2MpB QMK2M
i72 KBbbBQM BMpQHp2b "2 +?BM; ;Q HQ 2tTHQ'BM; '2;BQM- T
iBM;b Bb# H M+BM; i bF +QKTH2iBQM rBi? bi2 Hi? M/ b2+m BivX I:
"2/m+2i?2 "BbF Q7 /2i2+iBQM-i “;2iBM;- M/ /Bb #H2K2Mi #v QTTQ
2MpB QMK2Mib Q7i2MH +F T'BQ  KQ/2Hb- M/ 2HVBM; QM 2ti2 M H
/Im2 iQ TQQ bB;:M H 2+2TiBQM Q  BMi2MiBQM H /Bb " mTiBQMbX h?
i?Bb "2b2 "+? Bb iQ /2p2HQT H;Q Bi?Kb i? i 2M #H2 1:0iQ M pB; i

'Q HDb2i rBi?Qmi T'BQ " 2MpB QMK2Mi H FMQrH2/;2- "2HvBM; bQH
T°BQ BiBxBM: +Qp2 iM2bbX

l:obi> p2 bBM; mM2p2M i2 > BMb "2 HQ+ HHv +QMbi> BM2/iQ i?2
"2H iBp2 iQ ;  pBiv@ HB;M2/ BM2'iB H 7" K2- M2+2bbBi iBM; T i?
i2°° BM 2H2p iBQMX h2 > BM ii'B#mi2b + i2;Q ' Bx2/ b iQTQ; T?v
bm 7 +2 T QRXDBQPAbBp2M2bb- KQBbim 2- 7°'B+iBQMV /B 2+iHv E
H2 /biQi?2b2+QM/ Qp2° "+?BM;;Q H, BM+Q TQ  iBM;i2 > BMT QT
2Mbm 272 bB#H2- +Qp2'ii° D2+iQ B2bi? i / TiiQp 'VBM; bm 7 +2
bi2 Hi?X

R Xj MiIiQMQKv ai +F

h?Bb 2b2 “+? /QTib ?B2° “+?B+ H “+?Bi2+im 27Q°i?2 miQMQK
H 7 K2rQ Fi? iBMi2: i2b/Bp2 b2 7mM+iBQM HBiB2bX h?2bi +F A
M pB; iBQM-T i? TH MMBM:-i' D2+iQ'vTH MMBM;- M/i  D2+iQ v i



9 +NZy 1 SYBé 2 « Ofié

Tmib T Q; 2bbBp2HvViQ '27BM2 " r/ i BMiQ +iBQM #H2 KQiQ +QK|
RXM/RXR

6B:m 2 RXR, Pa@# b2/ miQMQKvbi +F7Q i +iB+ HM pB; iBQM QN
h?2/B ;> KBHHmMbi  i2bi?2/i 7THQr7 ' QKb2MbQ b UAMi2H 2 Ha2M
1E6 b2MbQ  7mbBQM- TQBMi +HQm/ b2:K2Mi iBQM-K TTBM;-T i? T
MBM: KQ/mH2b- +mHKBM iBM; BM +QMi ' QH +QKK M/b

L pB; iBOQWM?,2 M pB; iBQM KQ/mH2 mb2b QM#Q '/ pBbBQM@# b2/ bz
/i M/T QT BQ+2TiBp2b2MbQ ' biQ #mBH/ +QKTmi iBQM H 2T 2b
BM+HmM/BM; Q#bi +H2b M/i2 > BMiQTQ; T?vX h?Bb K T- HQM; rBi
iBQM- Bb 72/iQ Qi?2° KQ/mH2bX AM i?Bb "2b2 “+?-i?2 M pB; iBQM
7 QK /2Ti? + K2  b- "2;Bbi2 b i?2K BMiQ K T- M/ T2 7Q Kb b2MbQ
BM :Laa@/2MB2/ 2MpB QMK2MibX



SYkY iéne-b Z«a 8

S i? SH MMBI2 T i? TH MMBM; KQ/mH2 mb2b i?2 "2 H@iBK2 K T 7°
KQ/mMH2 iQ ;2M2" i2 +QHHBbBQM@7 22 b2[m2M+2 Q7 r vTQBMib:
K "F2'bi? iT'BQ BiBx2i?2i +iB+ H bT2+iQ7i?2T i?-"2r 'IBM; +Q
BMp2biB; i2b ;" T?@# b2/ T i? TH MM2  rBi? ?22m BbiB+ 7mM+iBQM
i? i# HM+2bm ;2Mi ;Q HTm bmBirBi? bi2 Hi?v KQiBQMX

h> D2+iQ v SH MAWBM:,D2+iQ v TH MMBM; KQ/mH2 ;2M2" i2b iBK?2
?B;?@ 2bQHMIBQM p2+iQ° Q7 p2?B+H2 +QM7B;m  iBQMb UTQbBIE
K iB+ M//vM KB+ 72 bB#BHBiv M/ b?Q i@ M;2 +QHHBbBQM b 72i
MQKB H +m p2b rBi? M M HviB+ H iiBim/2 TH MMBM: 7" K2rQ F i
i° D2+iQ B2bX

h D2+iQ v h® +MmBRIj, D2+iQ vi  +FBM: KQ/mH2-Q  +QMi 'QH KQ/m]
K M/biQ i +Fi?2 "272°'2M+2 i D2+iQ v- 2Mbm ' BM; T'2+Bb2 2t2+m
+2° i BMiB2bX

6B;m 2 RXk, M BMi2; i2/ miQMQKv bi +F 7Q  l:0b, h?2 7B:m 2 BHI
/2Mi KQ/mH2b Q7 L pB; iBQM-S i? SH MMBM:- h D2+iQ v SH MMBM
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RX9 2b2 “+? Zm2biBQMb

1 +? KQ/mMH2 BM i?2 miQMQKv bi +F b2 p2b bT2+B7B+ Tm TQb2X
i +iB+ HKQiIiBQM i® D2+iQ 'B2b-i?2 7TQHHQrBM; "2b2 “+? [m2biBQMH

RXQr+ Mi?2+QM+2TiQ70+Qp2 iM2bb6 #2 [m MiBi iBp2HvV KQ/2H
H:Q'Bi?Kb iQ 2M? M+2 i?2 i +iB+ H + T #BHBiB2b Q7 l:0ob\ *Q
bi® i2;B+ /2THQVK2Mi BM ?QbiBH2 2MpB QMK2MibX h?Bb "2b2
# b2/ H;Q Bi?K i? i 2r /b T i?b +HQb2  iQ Q#bi +H2b- "2/m+B
/2KQMbi® iBM: b+ H #BHBiv + Qbb "Q#QiB+ TH i7Q KbX

KXAMr? irvb+ Mi2° " BMIiQTQ; T?2v #2 2772+iBp2HvBM+Q TQ i
iQ2Mbm 2 / Ti #BHBiviQ mM2p2Mi2" " BM T Q7BH2b\ *? HH2M
M/ HQ /i> Mb72" "2[mB"2 ++QmMiBM; 7Q" i2°° BM 2H2p iBQM-
Qp2 TH M ° bbmKTiBQMbX

jXq? i bi’ i2;B2b + M #2 2KTHQV2/iQ TH M M/ /Dmbii’  D2+iQ B2
Bi2/ b2MbQ /i - rBi?Qmi T'BQ  2MpB QMK2Mi H FMQrH2/;2\ AN
QM QM#Q '/ b2MbQ b b?B2H/b i?21:0 7 QK 2ti2"M H/Bb mTiBQN
D2+iQ v /DmbiK2MibX

9X%0Qr+ Mi?2mM/2 HvBM; H;Q Bi?Kb #2 7Q KmH i2/iQ 2Mbm 2 "z
7B+B2M+Vv 7Q  '22 H@iBK2 /2THQVK2Mi\ .2THQVBM:; i?2 KQiBQM
rBi? H ;2 KQmMib Q7 /i -?2M+2 QTiBKBXBM; i?2 bQHmMIBQM T
Bb F2viQ +?B2p2/2bB" #H2 2 H@iBK2 T2 7Q K M+2X



SY9Y +Aé 02 Oidé d
RX8 *QMi'B#miBQMb

h?Bb "2b2 “+? /2p2HQT2/ +QKT 2?2MbBp2i +iB+ HM pB; iBQM
+? HH2M;2b Q7 :Laa@/2MB2/ 2MpB QMK2Mib i?°Qm;? MQp2H H:Q"
/ iBQMX F2v +QMi'B#miBQM Bb i?2 M pB; iBQM KQ/mH2- r?B+? B
"QmM/ b2;K2Mi iBQM H;Q Bi?Kb iQ T'Q+2bb TQBMi +HQm/b 7 QK .
a KTH2 *QMb2Mbmb U_ La *V H;Q Bi?K M/ MQp2H BMp2'b2 v
U*? TIZVX A_h Qp2 +QK2b _ La *6b HBKBi iBQM Q7 7 Hb2 TQbBiBp:
B+ T2 bT2+iBp2b- 2Mbm BM: ++m" i2 /BbiBM+iBQM #2ir22M i’ p2
rBi?Qmii?2 +QKTmi iBQM H Qp2'?2 / Q7RKX "MBM;@# b2/ KQ/2Hb (

h?2 b2;K2Mi2/ TQBMi +HQm/b "2 "2;Bbi2°2/ BMiQ K Tbh mbBM; ir
# b2/ K TTBM; i2+?MB[m2 rBi? " v2bB M BMp2 b2 b2MbQ  KQ/2H
M/ MQp2H Bi2" iBp2 +QMp2t ?2mHH K2i?Q/ 7Q  i?2 i29WVRBM1?QTQ;"
pQt2H TT Q +? ++m i2Hv + Tim 2b Q#bi +H2b-r?BH2i?2 +QMp2t?
+m pim 2 rBi?Qmi 'iB7B+B H /Bb+ 2iBx iBQM-2M? M+BM; +QKTm
"Bi?Kb r2°2 2tT2'BK2Mi HHv p HB/ i2/ BM +QMi"QHH2/ BM/QQ" M/ C
i?2B" bmBi #BHBiv 7Q" "2 H@iBK2 K TTBM;X

h?2 T i? TH MMBM; KQ/mH2 BMi'Q/m+2b i +iB+ HTH MM2" # b2/
TQ  iBM; bi2 Hi?@2M? M+BM; KQ/B7B+ iBQMb i?°Qm:? 2?2m BbiB-
Q#bi +H2b UKZXTiR?2 TH MM2 > mb2b i? 22 imM #H2 T ~ K2i2 b iQ KQ
i2MbBiv- 2M #HBM; bT2+i mK 7' QK m ;2Mi;Q HTm bmBiiQ 2ti 2K?2

/m H@KQ/2 Q#bi +H2 BMi2  +iBQM bi> i2;v/BbiBM;mBb?2b b?2Hi2
M pB; iBQMX q?BH2 GS /B/ MQi QmiT2 7Q K - Bi T'QpB/2/ +QK
/IVM KB+ 2MpB QMK2Mib #v "2mbBM; b2 “+? "2bmHib 7Q" 7 bi2  mT/

h?2 i° D2+iQ v TH MM2" ;2M2 i2b iBK2@T ~ K2i2 ' Bx2/ i D2+i(C
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KB HbTHBM2b-BMi2 TQH iBM;r vTQBMib r?BH2 2Mbm ' BM; FBM2K
U*? TiVX MQP2HQT@i2KTQ p2HQ+Biv "2;mH iBQM 7" K2rQ'F /Dm
M/ Q#bi +H2 T QtBKBiv- M/ M iiBim/2 TH MM2" +QKTmi2b j. Q B2
KBMBKBxBM; 7° K2b U_J6bV pB /Qm#H2 T'QD2+iBQM K2i?Q/- 2MtL
KQIiBQMX h?2 i D2+iQ'vi +FBM; KQ/mH2 ;2M2 i2b +QMi QH +QKHK
iQ'VQMIi?2 *H2 T i? >mbFv- / TiBM; iQ mMmMKQ/2H2/ mM+2'i BMiB2|

h?2 BMi2:" i2/ miQMQKvV bi +Fr b /2THQvV2/ M/ p HB/ i2/ QM i?2
MBM/QQ  H # K x2- /2KQMbi  iBM; ++m’ i2 K TTBM:- bi2 Hi?@ r °
72 bB#H2 i’ D2+iQ v TH BUKBR?U*2 Mi@iQ H/ i2bib ?B;?HB;?i i?2 7
TQi2MiB H7Q KBHBi v TTHB+ iBQMb-rBi? GS 2M? M+BM:; T i?n
bi +F BMi2;" iBQM "2p2 H2/ "2 b7Q BKT Qp2K2Mi BM 272 2M+2 i’



*? Ti2 K

'HQ# HS 1? SH MMBM;

*QMi'B#miBQMb
h?Bb +? Ti2 T 2b2Mib i?2 H;Q Bi?KB+ 7QmM/ iBQMb Q7 irQ i +iB

i? i:2M2° i2b T i? b b2 B2b @7+QNRBMBMEMbi i HQ+|iBQM iQ
b2iX h?2 F2v +QMi B#miBQMb "2,

C MQp2H bi2 HI? BM/m+BM; 7TmM+iBQM 7Q"  +QM+2 HKRMi@b22
Ch+iB+ H2ti2MbBQMM/IiAS?H;Q Bi?Kb mbBM; +Qbi "2;mH iBQM
C /'m H@KQ/2 Q#bi +H2 BMi2® +iBQM bi® i2;v7Q  KBM27B2H/ b+

CLmMK2'B+ H+ b2bim/B2b BM 2 HBbiB+ K Thb

KXR AMi'Q/m+iBQM

MiQMQKQmb M pB; iBQM BM mM+? "i2 2/ i2 "BiQ B2b M2+2bbBi
"Qmi2 b r2HH b iBK2 T Ki2'Bx2/i D2+iQ'v 7°QK bi i HQ+ iB(
7°K2iQ ;Q HTQBMiQ  ;Q Hb2iBM i?2 7Bt2/KBMBQB HH MAREKMh
Bb mb2/ BMi2 +? M;2 #Hv BM HBi2  im 2 rBi? +QMi2tim HRRIYBMBIiB(
AM i?Bb /BbbRQiEBIW TH MNBMiQ i?2 T°Q+2bb Q7 ;2M2" iBM; #Qi?-
bT iB Hr vTQBMib b r2HH b i?2 i2KTQ  H 272 2M+2 bi i2 p2+iQ" i
M/ ;Q HDb2irBi?BM K T Q7i?2 2MpB " QMK2MiX

N
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G2i, fO;X;Y;Zg /12MQi2 ;" pBiv@d HB;M2/ Q i?QMQ K HBM2 iB H ¢
i2°2/ OX GeR R® /2MQi2 i?2 TQbBiBQM Q7 i?2 l:06b +2Mi2° Q7 ;" p
J, fr;X%Y%z% /2MQi2 #Q/v 7Bt2/ Q' i?QMQ K H 272 °2M+2 7" K2 +2M
*X:XX GRi2 R® /2MQi2 i?2 BMBiIiB HTQbBGBAMjRY7 iR koi 2
N; r;2R3g /2MQi2i?2 ;Q Hb2i- QR “OBTMY M 2tT2+i2/ rQ2RTQBMi
BM i?2 272 2M+®RIMOKZ, Zn Z'f 01g/2MQi2 i?2 pQt2H K T Q" Q++
T M+vK Tr?B+? 2T 2b2Mibi?2 +QKTmi iBQM H #bi> +iBQM Q7 i?2 1

K i Bt

T,QR rZ‘); UkXRV

r?2 R2SE@R) 2T 2b2Mib i?2 TQb2 Q7R2RIZ®BOEB) Mf2R3X h?2
KQiBQM TH MMBM; T'Q#H2K BM i?Bb /Bbb2"i iBQM Bb i?mb /27BM?2
#Qi? i?2 bT iB Hr vIQBMib M/ bm#b2[m2MiHv iBK2 T K2i2 Bx2/
l:06b bi i2bi? i +QMM2+ib i?2 DA/ i?RQBMSD 2|

hrQ T2 iBM2Mi /27BMBiBQMb 2Mi BHX A7 i?Bb "272°2M+2 p2+iQ " E
rBi?2Qmi i2KTQ H /2T2M/2M+2- i?RM?BM//2TBMDbb X , bfrig,ow -

Hi2 "M iBp2Hv-B7 i?Bb 272 2M+2 p2+iQ Bb T  K2i2 BXRI/QBM iBK2
M/ 2tT 2bbR/ DB(t);t2[0;1)X 6m i?2°KQ'2- TH MM2  + M HbQ #2 +H
QM #QmM/ v +QM;/BQBIOMBH MOIEM2+ib biryiiQQIBRIKBbbBQM@rB/
Q@ r?2°2 HQ+ H TH M2 i2b HQ+ H Q BMi2 K2/B i2 b2;:K2Mib Q
p2+iQ X

AM Tm bmBi Q7 ++QKTHBb?BM; i?2 KBbbBQM 2[mB 2K2Mi BM i?E
;Q Hb2ir?BHbi 2t2+miBM; bi2 Hi?vK M2mp2 -BiBb+ m+B HiQ /2F
KQiBQM TH MMBM; BhQBIHKXR 72 2M+27 DRARI@X2/ #v 1?72 iBK2 ii B#]
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+QmH/ BM/22/ 2Mbm 2 FBM2K iB+ M/ /vM KB+ 72 bB#BHBiv- #mi +Q
HB #BHBiv- 7Q 1?72 2K2 ;2M+2 Q7 Q#bi +H2b BM i?2 |:06b 7B2H/ Q"
/IDmbiK2Mib M/ "2TH MMBM;- iH2 biBMi?2pB+BMBK I 727212 M*X 2 (
TIiKvMQi;m Mi22/vM KB+ 72 bB#BHBiv- #mi T Qp2b iQ #2 T "iB+
2MpB QMK2Mib r?B+? /2K M/b 7 bi 2TH MMBM;X >2M+2- i?2 KQiB
irQ H2p2Hb M K2HV-i? ;HMM2" HQi¥ B2+iQ'v FH?2MM2v HHQrBM;

1?72 bvbi2K 7Q° 7 bi TH MMBM; ii?2 ;HQ# H H2p2H M/ K tBKBxBM;
IVM KB+ +? M;2b BM i?2 HQ+REX2 AmBiT@MKQMIi-(bBM+2 i?2 |:06b +Q
MHiIBK i2HvVi® +Fb 7BM2" "2bQHmMIiBQM HQ+ Hi  D2+iQ v-i?2 ;HQ#
#2 KQ/mH i2/ iQ ;2M2" i2 /12Mb2 Q' +Q ‘b2 bT iB Hr vTIQBMib +QM
+QKTmi iBQM H "2bQm +2bX h?2 bm#b2[m2Mi b2+iBQMb Q7 i?Bb +
Ti?TH MM2 X

kXk GBi2  im 2 "2pB2r QM :HQ# HT i? TH MM

S i? TH MMBM; H;Q'Bi?Kb 2 T2 p bBp2 +°'Qbb miQMQKQmb "«
l:ob- mMK MM2/ 2°'B Hp2?B+H2bUIl obV- miQMQKQmbi¥x M?2 2iR p2
i?72/QK BM Q7 TTHB+ iBQMb 2 /BbiBM+i-i?2 K i?2K iB+ H # bBb ¢
+QMbBbi2MiX h?Bb mMBp2 b HBiv+ M #2 2M+ TbmH i2/ pB ;2M2 7

W, f(r,GM); UkXkV

r?2°® /2MQi2b i?2rK/EZMQi2b i?2 bi "GTDM®I2b i?72 ;Q HW2i- M/
/2MQi2b i?2 b2[m2M+2 Q7 r vTQBMibX JmHIBTH2 TT Q +?2biQ bQ
+i2:Q°BXx iBQM Q7 TH MM2'bbm+? b; T?@# b2/ TH MM2 b- T Q# 1
7B2H/ # b2/ TRIMM2 b (
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Hi7Qm;? +QKT 2?2MbBp2 mM/2 bi M/BM; Q7 i?2 /p Mi ;2b M/ i
TH MMBM; H;Q Bi?KBb + m+B H@ +QMbB/2 BM; T i? QTiBK HBiv-
bBQM pQB/ M+2 + T #BHBiB2b M/ /BK2MbBQM HBiv@ i?2 mHIBK iz
iBM;2Mi QM Bib + T +BiviQ 7TmH7BHH i?2 bT2+B7B+ "2[mB 2K2Mib
K M2mp2 bX hQi?Bb 2M/-i?2b2H2+i2/ T i? TH MMBM; H;Q Bi?K Km
iBOM Q7 T i?BM "2bTQMb2iQ Q#bi +H2b bi?2v 2 /2i2+i2/ #vi?2Q
BM M 2MpB QMK2MITHBVEFEBMD MMM /2 bi M/BM; Q7 i?2 i?2Q 2iB+ H # -
i?72 2tBbiBM; T i? TH MMBM; H;Q Bi?Kb iQ b+2'i BM Bib TTHB+ #
T KQmMiX

kXkXR H;Q Bi?KbBM T i? TH MMBM;

h?2+H bbB7B+ iBQM Q7T i?TH MMBM; H;Q Bi?KbBb T 2/B+ i2/(
H2K 7Q KmH iBQM-K T/ i bim+im 2- 2[mB 2K2Mi Q7 QTiBK HBiv
Q biQ+?AiMBaOK2 Q7i?2MQi #H2 T i? TH MMBM; H;Q Bi?Kb BM+Hn
Q' BiAK-. - HB72HQMATHGGBVMBM TB/HV 2tTHQ 'BM; > M/QKi'22U__h
TQi2MiB H 7B2H/ K2i?2Q/- r pRF-" QRMiIHKH M AR /b KR /BIMKKB+ rBM @
/IQr TT ' Q RP-(;2M2iB+ H;@BBi®KbK T K2i?Q/b HBF2 pBbB#BHBIiv ;°
RN TQr2' /B ;k¥KRix 6Q° M BM@/2Ti? 2tTHQ  iBQM Q7 T i? TH M
"2 /2°b "2 /B 2RPRSKRX :Bp2M i?2 KmHiIiBim/2 Q7T i? TH MMBM; H;
iBM2Mi [M2biBQM +QM+2 "Mb i?2 +?2QB+2 Q7 i?2 KQbibmBi #H2 H;Q
+QM7B:m’ iBOM bT K2FiDBQMB7B+ MiHVv BM7HmM2M+2b i?2 bmBi #BF
7Q° BMbi M+2- i?2RBITPQRbRBM ( + b2 r?2°2 g p27 ' QMi TH MM2" +Qm
OHQ+ HKBMBK 6 Bbbm2 i? iBbBM?2 2Mi BM TQi2MiB H 7B2H/ K2i?
"B/ bT +2 2T 2b2Mi iBQMbX h?Bb “2b2 “+? ?2Qr2p2° /QTib i?2 pQt
i?72 2MpB " QMK2Mi/m2iQ b2p2  H /p Mi :2BRBM QRP2iX@BR-*? TiHQ#
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H2p2H TH MM2  Bb /2bB;M2/7Q 7 bi 2TH MMBM; rBi? +Q b2 "2bQ
i?72b2 "2[mMB 2K2Mib-r2 7Q+mb 2t+HmMbBp2HV QM i?Qb2 T i? TH MMB
7Q° ;'B/ #+BPM/H /2+QKTRDb2/ K T

h?2 2 "HB2bi ; B/@# b2/ Q ; T?@# b2/ TH MM2' b + M #2 i +2/ 4%
"Bi?K-r1r?B+?2r b 7Q KmH i2/iQ 7BM/ i?2 b?Q i2biRBX7aBMr22IMAM) T
b2p2  H H;Q 'Bi?Kb ? p2 2K2 ;2/ T°QpB/BM; //BiBQM H 7mM+iBQM
bT2+B7B+ M22/bX 6N DR2KFHRZ2H{Q2Bi?K 2K#2//2/ ?2m BbiB+ 7TmM+
+H bbB+ H .BDFbi® 6b H;Q'Bi?K iQ ++2H2  i2i?2;Q H7BM/BM; T"
/B 2+iBQM #B b2/ iQr R)Xi?BiAQ MA? iR2Q Bi?K #Q bib +QKTmi iBQM
+B2M+v- TH MMBM; 7Q  7BM2" "2bQHmMIiBQMr vTQBMib K v MQi “2bn
IBb+ 2iBx2/ 2T 2b2Mi iBOQM Q7 i?2rQ ' H/ T°Q/m+2b xB;@x ; HBF2 T
#v i?2 hR2iM/ S?B H;Q Bi?Kbi? i HHQr 7Q° Mv M;H2 KQp2K2Mib
KQ'2 6M im™ H&RXiBm(i?2" /p M+2K2Mib BM i?2b2 H;Q ' Bi?Kb // 2
Q71?2 /vM KB+ M im 2 Q7 i?2rQ H/ r?B+? M2+2bbBi i2b "2 HiBK2 +
K TbX h?Bb H2/ iQ i?2 /2p2HQTK2Mi Q7 H;Q BiRWh tPBR2 ir?B . H
/2bB;M2/iQ 6 /IDmbid i?2 "2bmHi Mi T i? BM HQ+ H M2B;?#Q ?2QQ/
i?72 pQt2H K TX h?2 M22/ 7Q  bm+? H;Q Bi?Kb #2+QK2b T "iB+mH °
Q7 i?2 Q#bi +H2 Bb M2Bi?2  iQQ bHQr r?2'2BM Bi +QmH/ #2 +QMbB;/
r?2"2BM Bi ? b KBMBK HBM7HmM2M+2 QM i?2 T'2pBQmbHvV TH MM 2,
/2" TBMM2/ #v i?2 H;Q Bi?Kbd #BHBiviQ QTiBKBx2 mb2 @/27BM:
?2m BbiB+ 2p Hm iBQMb-# H M+BM; i?72 M22/ 7Q  ~ TB/ +QKTmi iBC(
7Q M pB: iBM; +QKTH2t 2MpB QMK 2Mib X

h?2p B MibQ7i?2; T? b2 "+? K2i?Q/b /Bb+mbb2/i?mb 7 *BM/22
T Q#H2K- #mi 2K BM ;° /B2Mi 7°22X SQRRIQNB i2 7 B2MZ K2 iNMQBID M p
> /B2Mi@# b2/ QTiBKBx iBQM T Q#H2K- #mi bm772°b 7 QK i?2 T
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BM HQ+ H KRBMBAiI Bb MQi2rQ i?v iQ K2MiBQM i? i- r?2°2 b bQHpE
KBMBKBXxBM; +Qbi 7mM+iBQM ;m ~ Mi22b T i? QTiBK HBiv- TH M
Qp2° ?B;? /IBK2MbBQMb +QmH/ TQb2 bm#bi MiB H +QKTmi iBQM H
Bbbm2b T p2/rv 7Q  i?2 b KTHBM; # b2/ K2i?Q/b HBF2 __h M/ Bib
+QMMR¥X (h?2b KTHBM; K2i?Q/b "2 /2Ti i2tTHQ BM; p bibT +2b Q
" M/QKTHBM; b KTHBM; i?2 2MpB " QMK2Mi M/ +QMbi m+iBM; T i?7

Bp2M i? 11?2 T 2b2Mi "2b2 "+? b22Fb M H;Q Bi?K i? i T"QpB/2b
B7vBM; i?2 ;2M2" i2/ T i? # b2/ QM i?2 /Bbi M+2 iQ bQK2 b 72 b2i- |
Q7 Q#bi +H2b BM bi iB+ 2MpB QMK2Mib- ?2m BbiB+ # b2/ TH MMZ
bQM #H2 +?QB+2X 6m'i?2 ' KQ 2- bBM+2 i?2 /IBK2MbBQMb Q7 i?2 +!
HQr- ?22m BbiB+ TH MM2 b rBHH MQi QMHvV ;mR3-Mith2 "2b Q Kmlim+ Q
Ti? QTiBK HBivX hrQ +? HH2M;2b- ?2Qr2p2 - "2v2iiQ#2 // '2bb2/X
H;Q Bi?K iQ 2t?B#Bi +Qp2 iM2bb M/ b2+QM/-?2QriQ K F2i?2 H;Q"
r 2X h?2 M2tiirQ b2+iBQMb T " QpB/2 bm p2v Q7 i?2bi i2@Q7@i?2
M/ K i?2K iB+ H+QMbi m+ib i? i rBHH #2 mb2/iQ //'2bb i?2 +? HH
bQHPBM; i?2i2°° BMiQTQ: T?v r "2-i +iB+ HT i? TH MMBM ;X

kXkXk h +iB+ HT i? TH MMBM;

Hi?Qm:? i?2 i +iB+ H ;mB/ M+2 T Q#H2K 7Q" KQ#BH2 ;"QmM/ Q¢
K2Mib ? b H 2 /v #22M 2tTHQ 2/- i?Bb 7B2H/ Bb i Bib 2 "HB2bi bi
Bb *Qp2 k9p €?2°2 /22T "2BM7Q +2K2Mi H2 "MBM: K2i?Q/ Bb #2B]|
+Qp2'i2/i° D2+iQ'B2b7Q  Q77@ Q /l:0bX AMT “iB+mH - *Qp2'L p
iQ ?B/2 #2?BM/i?mb Qp2 "B/BM;i?2b2;K2Mi iBQM T ' Q#H2K 2KTHQvV
i72mb2 Q7 bQK2 mb2 @/27BM2/ +'Bi2'B 7Q i?2 +?2QB+2 Q7 i?2b?2
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k9 T°2b2Mi bQHMIBQM iQ i?2 T i? TH MMBM; T'Q#H2K BM +QMi2bi;
QTTQM2Mib6 HQ+ iBQMb "2 mMMFMQrM- #v 2tTHQBIBM; k’k®i2 > BM :
2KTHQV2/ TQi2MiB H 7B2H/ K2i?Q/ iQ /2bB;M i +iB+ H T i?b bbm
bT +2b "2 ii?2b K2 2H2p iBQM M/ Q#bi +H2b 2i?2 QMHvV K2 Mb C
LQM2 Q7 i?2b2 rQ Fb- ?2Qr2p2 - b22K iQ 2KT? bBx2 i?2 "2H2p M+2
i D2+iQ v i? i ++QmMib 7Q  i?2 i2°° BM 72 im 2b M/- ?22M+2- i?2
6m i?2 'KQ 2- i?2b2 H;Q Bi?Kb /Q MQi H2p2 ;2 i?2 BM?2 2Mi /p M
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“2bBbi M+2 mM/2  ?B:? bT22/b +QKT “2/iQ HQr bT22/bX

>2m BbiB+@# b2/ TH MM2 b ? p2 #22M rB/2Hv bim/B2/ BM Q77 @ " (
HVBM: T?BHQbQT?v Q7 ?2m 'BbiB+@# b2/ ;> T? b2 “+? H;Q Bi?Kb "
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+2°i BM "2 b[m MiB7B2/#v bBKmH i2/ 6mM+2 i BMivp Hm26 M/ +
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BM 1[m kWP 2 T Q#H2K BMpQHpP2b bQHpBM; b2[m2M+2 Q7 r vTC
bi "iBM; TQpBB QMM H ;G #mb2Bi? M //2/ 2[mB 2K2Mi Q7 KBMBk
mMb2 @/27BM2/ +Qbi 7TmM+iBQMX h?2 A MQMBH M MG Mi; BibM 2 TN /7

f, o+ he k2f0:::;ng0; UkXjV
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:Q H- BM7mbBM; i?2 QTiBKBx iBQM T°Q+2bb rBi? bi® i2;B+ #B b i
M22/bX 6Q 'K HHvV- i?2 +Qbi@iQ@+QK2 7mM+iBQM Bb 2tT 2bb2/ b-

X
Ok [ (da(fg; O)) da(fg; P )]; UkX9V
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