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^_` ab` c` defghdi` jgk k`ldimgnb mn bobi`p b abmnq b`hgnedko bigkdq` mb db i_` rkmp mimf`anmib gj edid s t abi db mni`q`kb dne k`dlb dk` i_` rkmp mimf` anmib gj edid mn d nap`kmhdl hdluhaldimgn mn vwx y z^_mb mb ngi ig rk`hlae` abmnq k`ldimgnb jgk hdlhaldimgnb mn vwx db c`ll sc_`n i_`o drrloy{ |i mb ngi de`}adi` bmprlo ig _df` d cdo gj e` bhkm~ mnq edid � c` dlbg n``ed cdo ig pdnmraldi` mi y ^_` k`ldimgndl drrkgdh_ mb i_` ~`bi gj i_` pdt gk edid pge`lb jgkgak rakr gb` ~`hdab` mi qmf`b ab ngi gnlo i_` k`ldimgndl jgkp jgk edid ~ai dlbg i_` ������������� ���� ig rkgh`bb edid c mi_ y^_` k`ldimgndl dlq`~kd mb i_` �kbi gj icg pdt gk bobi`p b gj gr`kdimgnb i_di c` c mll e mbhabb sc_mh_ hgp~mn` ig pd�` ar i_` ~dbmb gj i_` ��q`~kdmh ���d ldnqadq` s w ledi y �mqak` � gailmn` bd id�gngpo c_mh_ c` b_dll `ld~ gkdi` gn mn i_mb dne bahh``emnq h_dri`kb y^_` �kbi ` bb`nh` gj dn dlq`~kdmh drrkgdh_ ig pdnmraldimnq k`ldimgnb mb i_di k`ldimgnb dk`hgnbme`k`e db digp mh hgnbikahib ~o i_` gr`kdimgn y ^_ab s dhh`bb ig iarl` b c mi_mn d k`ldimgn mbrk`hlae`e � w ledi _db ng ngimgn gj iarl` y ^_mb qk`dilo bmp rlm�`b i_` nidimgn dne pdnmraldimgnbi_di pabi ~` egn` y |i pdo b``p anealo k` bik mhimf` � c` dmp ig e`pgnbikdi` s _gc`f`k s i_di dndrrkgrkmdi` b`l`himgn gj k`ldimgndl gr`kdimgnb mb k`pdk�d~lo �`� m~l` mn dn dk`d gj drrlmhdimgnbbah_ db mnjgkpdimgn bobi`p b y�` `f`n `l`fdi` i_` jgk`qgmnq mnig d � ��� ��� �� �� � ����������� �� � ���� ����� ��� �� � ������ ��� � �������� �� ���� �� �� � � ��� ���� �� �� � �� �������y^_` b`hgne `bb`nimdl dbr`hi gj i_` dlq`~kdmh drrkgdh_ mb i_di i_` b`i gj k`ldimgnb mb hlgb`eane`k i_` gr`kdimgnb y �r`kdimnq gn k`ldimgnb qmf` b n`c k`ldimgnb y ^_mb pd�`b r gbbm~l` i_`hgnbikahimgn gj `�rk`bbmgnb gj dk~mikdko l`nqi_ dne hgprl`� mios t abi db nap`kmhdl `�rk`bbmgnbhdn ~` ~amli ar gj nap`kmhdl gr`kdigkb dne d hlgb`e b`i gj nap~`kb y

�



Aldat

Rel.Alg. Dom.Alg.

Unary Binary Horiz. Vert.

QTsel. mu- fcn.

Tsel.

Edit. sigma- red.

equiv.

proj. sel.

par.
..(12)..

plus Updates, Computations, Recursion, Nesting

.....

.....

..(7)..

�mqak` �� w ^d�gngpo gj w ledi
^_mb qmf`b i_` � ��� ��� �� �� �������� �� �������� �� ��������� �� ���� � ������ ���������ywn `�dprl` gj f mgldimgn gj i_` rkmnhmrl` gj hlgbak` cgale ~` d bobi`p c_mh_ gr`kdi`b gnk`ldimgn ig rkgeah` embrldob gk rkmnigaib mnbi`de gj k`ldimgnb c_mh_ hdn ~` jaki_`k pdnmrauldi`e y

� ���������	� 
�� � �� �

|i mb ab`ja l ig ~` d~l` ig hk`di` n`c k`ldimgnb jkgp gle gn`b s dne c` bidki c mi_ d ngidimgn jgkdbbmqnp`ni gr`kdigkb s c_mh_ dbbmqnb d fdla` ig d k`ldimgn y w lpgbi dll i_` k` bi gj i_` k`ldimgndldlq`~kd embhabb`e mn i_mb h_dri`k mb �janhimgndl� � i_`k` dk` ng �bme` `�`hib� bah_ db cgale~` hdab`e ~o dbbmqnp`ni gk ~o aredimnq y �ai gnh` c` _df` c kmii`n d janhimgndl k`ldimgndl`�rk`bbmgn s mi mb mprgkidni ig ~` d~l` ig i`ll i_` bobi`p ig `�`hai` i_` `�rk`bbmgn dne ig raii_` k`bali bgp`c_`k` y� mqak` � b_gc b jgak ior`b gj dbbmqnp`ni gr`kdigk y ^_` ��� ����� ��� gr`kdigkb hgprl`i`lok`rldh` i_` l`jiu_dne gr`kdne s c_mh_ n``e ngi ~` rk`fmgablo e`�n`e s gk c_mh_ hdn _df` ~``nrk`fmgablo e`�n`e gn hgprl`i`lo em�`k`ni diikm~ai` b jkgp i_gb` i_di c mll k` bali jkgp i_`dbbmqnp`ni � i_` gle e`�nmimgn mb e` bikgo`e s dne dll i_` gle edid y ^_` �� ���� ����� gr`kdigkbdee n`c iarl` b s dne i_` diikm~ai` b gj i_` k`ldimgn gn i_` kmq_i pabi ~` hgprdim~l` c mi_ i_gb`gj i_` k`ldimgn gn i_` l`ji gj i_` dbbmqnp`ni y ^_` ����� ��� dbbmqnp`ni dllgc b diikm~ai`b gni_` l`ji ig ~` pdih_`e c mi_ diikm~ai`b gn i_` kmq_i � dll diik m~ai`b gj i_` l`jiu_dne k`ldimgnpabi ~` br`hm�`e mn i_` lmbi y� _ml` i_` dbbmqnp`ni gr`kdigk hdab`b i_` `�rk` bbmgn jgllgc mnq mi ig ~` `fdladi`e dne i_`k`bali bigk`e mn i_` k`ldimgn ndp`e gn i_` l`ji s mi mb ab`ja l ig ~` d~l` ig e`j`k i_` `fdladimgnaniml ldi`k y ^_` p`h_dnmbp jgk i_mb mb hdll`e d ���� mn edid~db`b s dne d janhimgn zc mi_gai
�
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|n mimdl fdla`b �
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w bbmqnp`ni v`bali
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�mqak` � � �gak ^or`b gj w bbmqnp`ni
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�mqak` 7 � 8ndko �r`kdigkb gj i_` v`ldimgndl w lq`~kd � 9 kgt `hi
rdkdp`i`kb{ mn rkgqkdpp mnq ldnqadq`b y |n gak ngidimgn s �: k`rldh`b i_` dbbmqnp`ni dkkgc b s
�� dne � y ^_ab s � �: � t abi e`�n`b � ig ~` bongnopgab c mi_ � s dne ng `fdladimgn mbr`kjgkp`e animl d ba~b`}a`ni dbbmqnp`ni s gk gi_`k gr`kdimgn bah_ db � ����s jgkh`b mi yw ll i_ mb ~`hgp`b pah_ pgk` mni`k` bimnq c_`n i_` kmq_iu_dne bme` hdn ~` dn `�rk`bbmgn gji_` k`ldimgndl dlq`~kd s mnfglf mnq k`ldimgnb dne gr`kdimgnb y
; <
= ��� > � ?
	�@�� �A
B	C D�
BE FA�B
	�@��

8ndko gr`kdimgnb id�` d bmnql` gr`kdne s c_mh_ mb d bmnql` k`ldimgn mn i_` hdb` gj i_` k`ldimgndldlq`~kd y ^_` andko gr`kdimgnb gj i_` k`ldimgndl dlq`~kd bi`p jkgp i_` gkmqmndl gr`kdimgnbrkgrgb`e ~o Ggee �GgeHI� s gnlo blmq_ilo q`n`kdlmJ`e y � mqak` 7 b_gc b � ��K ������s c_mh_hk`di` b d n`c k`ldimgn gj iarl` b gn d br`hm�`e ba~b`i gj i_` diikm~ai`b gj i_` gr`kdne y
^_` b`hgne andko gr`kdimgn mb � ��������s mllabikdi`e mn �qak` L y ^_mb b`l`hib iarl` b gjd k`ldimgn dhhgkemnq ig d �ggl`dn hgnemimgn gn i_` fdla`b mn i_` iarl` b y ^_` �ggl`dn pdomnfglf` dk~mikdko gr`kdimgnb gn dno diikm~ai`b gj i_` k`ldimgn gk gn hgnbidni fdla` b s ~ai pabi~` d~l` ig ~` `fdladi`e gn `dh_ iarl` mne`r`ne`nilo gj gi_`k iarl` b y
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�mqak` L � 8ndko �r`kdigkb gj i_` v`ldimgndl w lq`~kd � !`l`hi
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�mqak` � � 8ndko �r`kdigkb gj i_` v`ldimgndl w lq`~kd � ^u!`l`higk

|i mb ab`ja l ig hgp~mn` b`l`hi dne rkgt `hi mn d bmnql` gr`kdimgn s i_` ��� �������y ^_mb mbndp`e ig k`�`hi i_` jdhi i_di iarl` b dk` b`l`hi`e dhhgkemnq ig i_` mk gcn fdla` b s mne`r`ne`nilogj gi_`k iarl` b y ^_` bonid� b_gcn mn �qak` � mb `fdladi`e jkgp kmq_i ig l`ji � i_` b`l`himgnmb egn` �kbi s i_`n i_` rkgt `himgn y ^_mb gke`k gj `fdladimgn `nd~l` b dll i_` diikm~ai`b gj i_`gr`kdne k`ldimgn ig rdkimhmrdi` mn i_` b`l`himgn y
�` hdn e`�n` ^ub`l`higkb q`n`kdlloy
� �gk d k`ldimgn s � z� � � { s e`�n`e gn embt gmni b`ib gj diik m~ai`b s � dne � s
� �� � ����� �hgne z� � � {	 �� � 
 �� � z� �  { � � dne hgne z� �  {�
� ����� �hgne z� � � {	 �� � 
 � z� �  { � z� �  { � � dne hgne z� �  {�
� �� � �� � 
 �� � ����� ���� �� �

� `n`kdllos � mb d ngnu`prio b`i gj diik m~ai` b y |n i_` br`hmdl hdb` i_di � mb `prios i_` ^ub`l`higk s �� � ����� �hgne z� � � {	 �� � 
 � � ����� �hgne z� {	 �� � s mb d �ggl`dn s ����mj hgne z� { mb bdimb�`e ~o dno iarl` mn � s ���:� mj ngi y � � ����� �hgne z� {	 �� � hdn ~`k`de �i_`k` mb bgp`i_mnq c_`k` hgne z� { mn � � s gk �bgp`i_mnq c_`k` hgne z� { mn � � y !`` i_``ne gj b`himgn 7 y� jgk jaki_`k pgimfdimgn jgk i_mb mni`krk`idimgn gj ��� ���# k`ldimgnb y
w b`hgne hdi`qgko gj andko k`ldimgndl gr`kdigk mb i_` jdp mlo gj �������y ^_mb mnhlae`brgi`nimdl mni`kjdh`b jgk qkdr_mhb s brk`deb_``ib s lgqmh ldnqadq`b bah_ db 9 kglgq s dkkdo ldnqadq` bbah_ db w9� s `ih y � `k` c` lg g� ~km`�o di gnlo d q`n`kdl k`ldimgndl `emigk y^g ane`kbidne i_` drrkgdh_ id�`n _`k` s c` pabi embimnqamb_ ~`ic``n icg hldbb` b gj ab`k y^_` � ������� �� �� �� mb i_` r`kbgn c_g c kmi` b hge` abmnq i_` k`ldimgndl dlq`~kd y ^_`k` mb nghgnh`ri gj �iarl`� mn i_` k`ldimgndl dlq`~kd s mn gke`k ig �``r mi d~bikdhi dne di d _mq_ l`f`l �i_` gnlo ~db` hgnh`rib dk` k`ldimgn dne diikm~ai` y ^_` rkgqkdpp`k ab`k mb ngi mni`k` bi`emn i_` e`idml`e edid s dne bg ngi hgnh`kn`e c mi_ i_` iarl` b i_di pd�` ar _` mk k`ldimgn y ^_`rkgqkdpp`k ab`k �b r`kbr`himf` gn `emimnq b_gale ~` i_di i_` `emigk mb d andko gr`kdimgn s lm�`rkgt `hi s c_mh_ `�`hai` b jgk d c_ml` i_`n k`iaknb d k`ldimgn y^_` ��� �� ��s gn i_` gi_`k _dne s mb gnlo mni`k` bi`e mn i_` iarl` b s dne ngi hgnh`kn`e c mi__gc i_`o pdo ~` dqqk`qdi`e mnig k`ldimgnb jgk i_` hgnf`nm`nh` gj i_` rkgqkdpp`k ab`k y wn
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�mqak` � � 8ndko �r`kdigkb gj i_` v`ldimgndl w lq`~kd � �emi
`emigk c_mh_ rk`b`nib mnemf meadl iarl` b jgk pdnmraldimgn dne r`kp mib deemimgn gj n`c iarl` bmb c_di _`o cdnib y� mqak` � b_gc b i_` �� �� gr`kdimgn jkgp ~gi_ r`kbr`himf`b y �gk i_` rkgqkdpp`k ab`k s milgg�b t abi lm�` rkgt `hi � i_` diikm~ai` lmbi hgnidmnmnq � mb dn grimgndl mnemhdimgn i_di i_` iarl` bdk` ig ~` rk`b`ni`e ig i_` `ne ab`k gke`k`e dhhgkemnq ig � y ^_` �� �� gr`kdimgn eg`b ngimnfg�` dn dlqgkmi_p db eg`b rkgt `hi s ~ai gr`nb dn `emi c mnegc jgk i_` `ne ab`k dne kanbaniml igle ig bigr y
� ��		��� > � ?
	�@�� <@��	��BC � ��
BE FA�B
	�@��

^_` ~mndko gr`kdimgnb gj i_` k`ldimgndl dlq`~kd dk` `�i`nbmgnb gj i_` ~mndko gr`kdimgnb gn b`ib �k`ldimgnb dk` br`hmdl �mneb gj b`ib s dne bg _df` gr`kdigkb c_mh_ dk` br`hmdlmJ`e f`kbmgnb gj i_`b`i gr`kdigkb y !`i gr`kdigkb hgp` mn icg �mneb y ^_` �kbi bdimbjo hlgbak` � i_`o rkgeah` n`cb`ib y ^_`o dk` mni`kb`himgn s anmgn s em�`k`nh` s dne bopp`ikmh em�`k`nh` gj b`ib y ^_` b`hgne�mne gj b`i gr`kdigk dk` hgprdkmbgnb dne rkgeah` ikai_ fdla`b � `}adlmios ba~b`i s e mbt gmni s dnei_` mk n`qdimgnb yv`ldimgnb dk` hlgb`e ane`k ~gi_ �mneb gj gr`kdigk c_`n `�i`ne`e ig k`ldimgnb y � mqak` HbappdkmJ`b i_` icg �mneb s hdll`e i_` jdp mlm` b gj � ut gmnb dne 	 ut gmnb s k` br`himf`loy
�
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�mqak` H � � mndko �r`kdigkb gj i_` v`ldimgndl w lq`~kd
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�mqak` � � ^_` |ni`kb`himgn s gk �diakdl s �gmn
� �� �� !"#$
�` bidki c mi_ i_` �ut gmnb y ^_` �kbi dne pgbi mprgkidni p`p~`k gj i_mb jdp mlo `�i`neb b`imni`kb`himgn s dne mb e`�n`e s jgk k`ldimgnb � dne � gn diikm~ai` � ��� % �� � � � dne & db jgllgc b y

� �gk k`ldimgnb � z� � � { dne � z� � & { b_dkmnq d hgppgn diikm~ai` b`i s �
� �� ��� � 
 � z� �  � ' { � z� �  { � � dne z � ' { � � �

� �gk k`ldimgnb � z% �� { dne � z� � & { b_dkmnq ng hgppgn diikm~ai` b`i
� �� �� ��� � �� 
 � z( � � �  � ' { � z( � � { � � dne z � ' { � � dne � �  �

�mqak` � qmf`b dn `�dprl` y^_` ������ ������ K ���s �� ��� s mb dlbg hdll`e i_` ndiakdl t gmn s ���� ��� s dne mb i_` gkmqmndl~mndko gr`kdigk rkgr gb`e ~o Ggee �GgeHI� y |i mb i_` janedp`nidl cdo gj hgp~mnmnq icgk`ldimgnb s dne mb dlbg s hgnf`kb`los k`ldi`e ig i_` ������ ������� gj d k`ldimgn mnig icg y �mqak` )b_gc b i_` qkdr_ jgkp b gj fdkmdnib gj i_` icg k`ldimgnb s " ��� ���������# dne ��������s mn bah_d cdo db dlbg ig ~` i_` qkdr_ jgkp gj i_` mk ndiakdl t gmn � `dh_ `eq` jkgp �� ��� ig d fdla`gj $ ��� pabi ~` hgnbme`k`e lmn�`e ig `dh_ `eq` jkgp i_` bdp` fdla` gj $ ��� ig � ����y ^_`
�
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wn mprgkidni rkdhimhdl hgnbme`kdimgn c_`n r`kjgkp mnq d 	 ut gmn mb ig k`p`p~`k ig rkgt `hii_` gr`kdne k`ldimgnb gn i_` k`l`fdni diikm~ai`b gnloy �gk mnbidnh` s k`j`kk mnq ig b`himgn � gjh_dri`k �y�s mj c` _de d k`ldimgn

��



� �� ���z ���� {
� '' ��-��' )� %�)-*+��
� � �+*� 3 '/*�-

dne c` c mb_`e ig �ne gai c_mh_ �����r`grl` _de rkgh`bb`e gke`kb jkgp ~gi_ gj i_gb` kdmlcdob s
� �� ���� ��� �� �� z������ ������ �� ������{ � � �� ��� �

cgale qmf` i_` kmq_i dnbc`k s
� �� ���� ��� ��z ����� {

4�''�0 ,*�)'&�'
c_`k`db

������ �� ���� ��� �� �� ������ � � �� ��� �
cgale ngi �

������ �� ���� ��� ��z ���� ����� {
mb `prioy
� �� � 	
��"!#�
 ���	 $$"!#$
^_` mnemf meadl gr`kdigkb gj i_` k`ldimgndl dlq`~kd barrgki bmprl` �������s bah_ db �c_di dq`nibdk` k` br gnbm~l` jgk p mhkgb�� zb`` �qak` � gn rdq` L { y Ggp~mnmnq gr`kdigkb r`kp mib pgk``ld~ gkdi` }a`km` b y �ai i_` k`ldimgndl dlq`~kd mb d ~dbmb jgk _mq_ul`f`l � ��� ���� ��� s kdi_`ki_dn jgk `neuab`k }a`komnq s bg c` pabi lg g� di di l`dbi gn` bmp rl` hgp~mndimgn jkgp i_mbr`kbr`himf` y �

Ggnbme`k i_` }a`ko �c_di �ggkb hgnidmn i_` mi`p b vdpdn mb k` brgnbm~l` jgk�� y ^_mbk`}amk` b ab ig rai igq`i_`k icg k`ldimgnb s mn gke`k ig lmn� �� ��� c mi_ � ����s c_mh_ c` c mllb`l`hi dne rkgt `hi gn s k` br`himf`lo zb`` �qak` � gn rdq` �{ y ^_` n``e ig rai " ��� ���������#dne �������� igq`i_`k b_gale l`de ab ig i_mn� �kbi gj i_` ndiakdl t gmn s dne k`�`himgn b_galehgn�kp i_di i_mb mb i_` hgkk`hi t gmn y ^_ab s dn `�rk` bbmgn gj i_` }a`ko hgale ~`
�� ����� ����� �� ����%�&�' �� z" ��� ���������# �� ��� ��������{

c_`k` i_` rdk`ni_`b`b b_gc i_di i_` ndiakdl t gmn mb r`kjgkp`e �kbi s jgllgc`e ~o i_` iub`l`higk yzw hgnf`nimgn gj gr`kdigk rk`h`e`nh` p mq_i `lmp mndi` i_` n``e jgk rdk`ni_`b` b y{^_mb mllabikdi` b i_` hlgbak` rkgr`kio gj i_` k`ldimgndl dlq`~kd y ��rk`bbmgnb pdo ~` ~amliar gj mne`r`ne`ni gr`kdimgnb y ^_mb mb dn dbr`hi gj rkgqkdpp mnq y ^_` bdp` k`bali pdo~` g~idmn`e ~o em� `k`ni `�rk` bbmgnb y � m�`k`ni `�rk`bbmgnb pdo `�`hai` di em�`k`ni br``eb y
�� ��� ������� mb i_` rkgh`bb gj �nemnq i_` jdbi` bi `�rk`bbmgn jgk dno qmf`n k`bali y �` c mlle mbhabb i_` bmp rl` grimp mJdimgn d rkgqkdpp`k pdo dh_m`f` t abi ~o ~` mnq hdk`ja l s db _`ocgale dfgme raiimnq dn gr`kdimgn mnbme` d lggr mj mi hdn ~` egn` gaibme` y|j c` t gmn " ��� ���������# dne �������� ~`jgk` egmnq i_` b`l`himgn s c` pdo _df` d }ami` ldkq`mni`kp`emdi` k` bali � i_` ndiakdl t gmn hgale _df` pdno pgk` iarl` b i_dn i_` icg gr`kdneb s dnehgale mn i_` cgkbi hdb` ~` i_` mk Gdki` bmdn rkgeahi y �gmnq i_` b`l`himgn �kbi dlcdob k`eah`bi_` nap~`k gj iarl` b s dne i_mb b_gale ~` d rkgqkdpp mnq k`�`� y

�� ����� �� z�������� �� ��� ����� �� ����%�&�' �� " ��� ���������#{
�gc i_` t gmn c mll mnfglf` gnlo i_` icg iarl` b jkgp " ��� ���������# i_di r`kidmn ig %�&�' sdne c mll _df` gnlo icg iarl` b mnbi`de gj jgak y
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�gimh` i_di c` eme ngi dlbg p gf` i_` rkgt `himgn mnbme` i_` t gmn y �` hgale _df` s ~ai i_mbeg`b ngi qadkdni`` jdbi`k `�`himgn i_` cdo pgfmnq i_` b`l`himgn mnbme` dlcdob eg`b � rkgt `himgnk`}amk` b � z� lgq � { imp` s jgk � ~lgh�b gj edid s ~`hdab` mi pabi bgki ig `lmp mndi` earlmhdi` b y^g e`i`kp mn` c_`i_`k gk ngi mi mb jdbi`k ig eg i_` rkgt `himgn ~`jgk` i_` t gmn cgale k`}amk` dndndlobmb gj i_` edid bikahiak`b dne dlqgkmi_p b ane`klo mnq i_` gr`kdimgnb s dne cgale e`r`negn i_` edid mn i_` k`ldimgnb y
�gc`f`k s bmnh` i_` d~gf` bglaimgn k`}amk` b i_k`` gr`kdimgnb zb`l`hi s i_`n t gmn s i_`n rkgut `hi{ s mi hgale ~` pde` pgk` `l`qdni jgk i_` rkgqkdpp`k s dne i_mb mb dn mprgkidni hgnh`knmn i_` d~b`nh` gj bak` �ngc l`eq` gj `�`haimgn br``eb y

�������� ���� �� ����� $ ��� � ����� �� ����%�&�' �� " ��� ���������#z�` _df` k`rldh`e i_` ndiakdl t gmn ~o ndiakdl hgprgbmimgn ig bdf` d �ndl rkgt `himgn gn � ����y{
z^_gb` ab`e ig h`kidmn hgpp`khmdl }a`ko ldnqadq`b p mq_i ~` i`pri`e ig bdo

�� ����� ����� $ ��� � z�$ ��� � ����� �� ����%�&�' �� " ��� ���������#{ �� ��������
k`rldhmnq i_` t gmn ~o d b`i p`p~`kb_mr i`bi s � y !ah_ d `�rk` bbmgn mb ngi d rdki gj �kbiungkpdlujgkp k`ldimgndl dlq`~kd y �gi gnlo eg`b mi p m� l`f`lb ~`ic``n diikm~ai` dne k`ldimgn s~ai dlbg mi l`deb ig `�r`hidimgnb i_di gn` pdo c kmi` s bdos jgk k`ldimgn � z� � � {

����� � � � �� �
mn c_mh_ � pabi ~` d b`i gj fdla`b zgj i_` bdp` ior` db � { y ^_mb cgale fmgldi` i_` k`bik mhimgnig �kbi ngkpdl jgkp y !ah_ ngidimgn c mll k`drr`dk l`qmimpdi`lo c_`n c` hgnbme`k n`bi`ek`ldimgnb y{
� �� � 	
��"!#�
 � 	���$"!#
9 kg~l`p b mnfglf mnq k`r`di`e drrlmhdimgnb gj k`ldimgndl dlq`~kd gr`kdigkb hgale ~` bglf`e ~orkgfmemnq d lggrmnq hgnbikahi mn i_` ldnqadq` y �ai c` hdn qg d lgnq cdo c mi_gai n`c bonid�mj c` dllgc k`hakbmf` e`�nmimgnb gj k`ldimgnb y�` bidki c mi_ dn `�dprl` y wn �� ������ �: d ������ �� i_` �� ������ � � dn ������y ^_mb mbd hgprdhi cdo gj bdomnq dn �� ������ mb d ������ gk d ������ gj d ������ zqkdnerdk`ni{ gk d������ gj d ������ gj d ������ zqk`diuqkdnerdk`ni{ gk yyy |i mb d k`hakbmf` e`�nmimgn y|j c` dk` qmf`n

�������� � �����z��� ��{ �� yyy �
�������� ��������z��� ��{ �mn c_mh_ � �����z��� ��{ dlk`deo _gleb edid bah_ db
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dne i_` diikm~ai` b gj �� ������ _df` ~``n e`hldk`e s i_`n mi mb `dbo ig br`hmjo i_` hgni`nib gj�� ������ db d k`hakbmf` fm`c y
�H
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� ������� �: ����� �� ��� ���� ��� �� z� ������� ���� �� � ������ ���{
�mqak` �) � �gkn G ldab`b � wn |nj`k`nh` �nqmn`

�������� �: ������ �� ������������ ���� ������������wb c` bdme mn !`himgn �s ngi_mnq mb `fdladi`e c_`n i_mb f m`c mb e`�n`e y � _`n dn dbbmqnup`ni mb egn` jkgp ��������s gk mi mb ig ~` rkmni`e s i_` jgllgc mnq lggr mb `�`hai`e y�� ������ �� � �� `prio
����� ���� �� ���������������� �� ������ �� ����������� ��� ���� ���������
����� ��������� ����c_mh_ raib � ����� mnig �������� i_` �kbi imp` dkgane s deeb qkdnerdk`ni i_` b`hgne imp` sqk`diuqkdnerdk`ni i_` i_mke s dne bg gn animl i_` ���� �������� c mi_ � ����� deeb ng n`ciarl` b dne i_` mi`kdimgn _dlib yz^_mb mp rl`p`nidimgn s c_mh_ mb i_` dhiadl `�`haimgn ab`e ~o w ledi s dlbg k`r`di`elo deebrdk`ni s qkdnerdk`ni s dne dll i_` mni`kp`emdi` q`n`kdimgnb s ig ��������� mi mb _gkkm~lo mnu`� hm`ni y |i mb `f`n cgkb` i_dn c_di mn i_` lmi`kdiak` mb i`kp`e i_` �ndmf` mp rl`p`niduimgn� ��v��� y �ai mi iaknb gai �G�x �)� i_di i_` k`hakbmf` f m`c hdn ~` k`c kmii`n bg db igk`rkgeah` i_` pgbi `�`himf` dlqgkmi_p b mn i_` lmi`kdiak` s `f`n c mi_ i_mb ba~ndmf` ane`klo mnqmprl`p`nidimgn y{

�� �� ������� 	�
 ���^_` 	 ut gmn mb f`ko ab`jal mn gi_`k k`ldimgndl k`hakbmgnb y � `k` mb d f`ko bmprl` mnj`k`nh``nqmn` s abmnq � ��� ����� ��y ^_` b` dk` lgqmhdl mprlmhdimgnb mn c_mh_ d hgnt anhimgn z��� { gj����������� mp rlo d bmnql` ��� �������y �gk d hgnhlabmgn ig _gle s �� � i_` dni`h`e`nib pabi _gle sbg mi b``p b i_di d :� `kb`i t gmn c mll ~` mnfglf`e y �aki_`k s e mbt anhimgn z��{ mb `�rk`bb`e ~oc kmimnq icg �gkn hladb`b c mi_ i_` bdp` hgnhlabmgn y |n �qak` �) s � ���z"���� � ����� ��� ��{hgnidmnb �f` `�dprl`b y ^_` "���� mb n`h` bbdko ig embimnqamb_ icg gk p gk` �gkn hldab` b c mi_i_` bdp` hgnhlabmgn � `dh_ �gkn hldab` k`}amk` b b`f`kdl iarl` b s gn` jgk `dh_ dni`h`e`ni y
��



^_` ����� k`ldimgn mb i_` �kbi i_k`` iarl` b b_gcn s dne qmf` b i_` bidkimnq rgmni jgk i_`mnj`k`nh` y ^_` � ������� k`ldimgn mb ����� dji`k i_` �kbi mi`k`dimgn s i_`n deeb i_` n`�i icgiarl` b mn icg mi`kdimgnb dji`k d kal` ��k` b� gn `dh_ mi`kdimgn y !g s mn i_mb `�dprl` s c` bidki c mi_�ngc mnq i_di zmi{ -���  66� dne 0�� � �/0 * � dne �� )& � y ^_` �kbi icg i`ll ab s i_kgaq_kal` � s i_di mi )� d � )*� y ^_mb s c mi_ �� )& � s i`llb ab s i_kgaq_ kal` � s i_di mi )� d �5 �� y
�gimh` i_di � ��� mb d b`hgne `�dprl` gj d k`ldimgn mn c_mh_ mnemf meadl iarl` b eg ngi _df`pah_ p`dnmnq s ~ai pabi ~` qkgar`e ig ~` p`dnmnqjal y ^_` qkgarmnq jdhmlmio gj i_` 	 ut gmn mb` bb`nimdl ig barrgki i_mb �mne gj mni`krk`idimgn gj d k`ldimgn y |j i_`k` c`k` ng gr`kdimgnb gnqkgarb gj iarl` b s i_` p`dnmnq gj bah_ qkgarb cgale ~` mprgi`ni yz� mi_ d lmiil` cgk� zgn` r`kbgnupgni_{ i_mb gn`ulmn` mnj`k`nh` `nqmn` hdn ~` `�rdne`eig bgr_mbimhdi`e gn` s igq`i_`k c mi_ d jall �`�r`ki bobi`p b_`ll� s " ����� ��� �x`k) �� s c_mh_k`}amk` b gnlo �II lmn` b gj w ledi s d edid~db` ldnqadq` e`f`lgr`e c mi_ ng hgnbme`kdimgn gjdkim�hmdl mni`llmq`nh` drrlmhdimgnb y{

� ��� ��
 ��|j c` qg ~dh� jaki_`k mn imp` s c` �ne i_` �# � ��� ��� � gj w kmbigil` dne i_` p`em`fdl h_akh_up`n y w bollgqmbp _db icg rk`p mb`b jkgp c_mh_ mi ekdc b d hgnhlabmgn y wn `�dprl` mb
� � � � � ���� �� � ��� ��� ��� ��� � � ��� ��� ��� � �����
� � � � � ���� �� � ��� ��� � �����^_mb `�dprl` hdn ~` pdrr`e gnig i_` ikdnbmimf mio gj b`i hgnidmnp`ni y

� � �

� � �

� � �

�i_`k `�dprl`b gj bo llgqmbp b mnfglf` i_` `� mbi`nimdl }adnim�`k y
� � � � � ���� �� � ��� ��� ������� � � � � ���� �� � ��� ��� ��� ��
� �� � ��� ��� ��� ������
� � � ������ ������ � ��# �� ���
� �� � ��� ��� ��� ������
� �� � ��� ��� � ��# �� ���

!ah_ rk`p mb`b dne hgnhlabmgnb hdn ~` pdrr`e gnig b`i gf`kldr y
� �	� �
� �	� � ��mqak` �I b_gc b i_` jall b`i gj kal` b i_di qgf`kn i_`b` icg k`ldimgnb_mrb s jkgp c_mh_drrkgrkmdi` hlgbak` gr`kdimgnb hdn ~` ab`e ig mnj`k dno bollgqmbp gk hgll`himgn gj bo llgqmbp b y�` l`df` mi db dn `�`khmb` jgk i_` k`de`k ig jgkpaldi` i_` k`ldimgnb_mrb dne i_` bollgqmbimhmnj`k`nh` `nqmn` abmnq i_` k`ldimgndl dlq`~kd y
�)



� � 	 8nmf`kbdllo }adnim�`e
� `f`ko � mb � � � � � � � � �
	 ng � mb � � � � � � � � �

� � � �� mbi`nimdllo }adnim�`e
� bgp` � mb � � �	� � � �	� �
� bgp` � mb ngi � � �	� � � � ��	� �

� � � 	 hdll � ���kal` b �
� dnimbopp`ikmh s ikdnbmimf` � ��� hlgbak`

� � � � hgp~mn` c mi_ � � 	 � hdll �	� ��� �kal` b �
� bopp`ikmh
� � ��� � � � � ��� � 	 � ��� � �z��� � mb hlgb`e ane`k ���� c mi_ ���{
� � ��� � � � ��� � 	 � ��� � �
� � ��� � 	 � ��� � �

�mqak` �I � !ollgqmbp b
z^_` h_akh_p`n ab`e i_` jgak �dimn fgc`lb db pn`pgnmh dmeb s k`rk`b`nimnq `dh_ rgbbm~l`bo llgqmbp ~o d cgke hgnidmnmnq i_k`` fgc`lb y �gk mnbidnh` s i_` d~gf` i_k`` `�dprl`b dk` sk` br`himf`los 
 ������� � ���� ��� dne � ����y ^_`k` dk` d egJ`n gk bg pgk` s c mi_ pdno jgkpauldimgnb d~ gai c_di hgp~mndimgnb dk` l`qmimpdi` y �gak w ledi bollgqmbp hge` b_gale k`rldh` dlli_di y � ��� rr y�H�� �{
�geqbgn �Gdk)�� rkgfme`b pdno e`lmq_ija l `�dprl` b gj d br`hmdl hdb` gj i_` d~ gf` s k`ubik mhi`e ig i_` ��� _m`kdkh_oy � mqak` �� qmf`b gn` s c mi_ i_` ��� jgkpaldimgn dne i_` �ndlhgnhlabmgn zc_mh_ mb gn` gj pdno { y w b c mi_ dll gj �geqbgn �b `�dprl` b s i_ mb jgkp b d h_dmn sdne i_` mni`k` bimnq hgnhlabmgn mb i_` gn` i_di lmn�b i_` ~`qmnnmnq dne i_` `ne gj i_` h_dmn ywqdmn s c` l`df` ig i_` k`de`k i_` hgnbikahimgn gj i_` mnj`k`nh` `nqmn` abmnq i_` k`ldimgndldlq`~kd y

� �� �� 

 ��
�	 $
^_` � ut gmnb k`}amk`e i_` mnikgeahimgn gj i_` �� nall fdla` y ^_mb _db i_` bmqnm�hdnhb �egn �ihdk`� y w b`hgne ior` gj nall fdla` s �� s p`dnb �egn �i �ngc � y ^_` �kbi e`bhkm~`b mkk`l`fdnh` si_` b`hgne p mbbmnq edid y^_` ik`dip`ni gj nall fdla` b mn i_mb b`himgn mb drrkg� mpdi` y ^_` icg nall fdla`b i_`p b`lf`bdk` bmprlm�hdimgnb � dn `dklo biaeo �� �� ������ k`rgki`e jgaki``n em�`k`ni ior` b gj nall fdla` y�` c mll b`` i_di bgp` lgqmhdl mnhgnbmbi`nh`b dkmb` s ~ai c` rkgr gb` ig lmf` c mi_ i_`p mn i_`d~b`nh` gj hgnhlabmf` bmprl` k` balib gn nallb mn q`n`kdl y^_` �egn �i hdk`� nall fdla` mb id�`n ig ~`_df` db d br`hmdl fdla` c_gb` pdmn rkgr`kio mbi_di mi b_gale _df` ng `�`hi gn bhdldk gr`kdimgnb drrlm`e ig i_` fdla`b gj i_` diikm~ai`b y

� �� mb i_` kmq_i dne l`ji me`nimio jgk dno ~mndko gr`kdigk i_di rk`b`kf`b ior` �
� �  �� � � s ��  � � � s � � �� � � s yyy
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�y �g b_dk� `f`k ega~ib i_di mi mb c`ll �ii`e gai y
� y w �b_ s i_di hdnngi ednh` d p mna`i s mb hgni`prim~l` y
7 y �g �b_ mb }ami` h`kidmn i_di mi mb c`ll �i`e gai s anl` bb mi_db i_k` kgc b gj i``i_ y
L y w ll �b_` b s `�h`ri b_dk�b s dk` �mne ig h_mlek`n y
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