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~E{�� � z�{stC~Xu�xdnL{�|*r3~E{�r-�¾p�u3nEp�~X L~Xr3zRnL{ p�u3n�� � tCo?|v¦ ��u3t � z�obz�{9~Xu3��t0~Vp/tvu
z�obtC{Ûr3|"z�{�¢=¡�z�x
¡�nLqsu$~ �  EnEu
zRr3¡�o
¡�~E|G�/tvtC{ñ~Xp�p � zRtC� r*n p/tvu3�NnEu¸o � z�{�tC~Xu?xdnL{�|*r3~E{�r�p�u
nEp9~X L~Xr3zRnL{ñnL{ m!p9u3nE Eu
~Eob|�~Xu3t u
tvp�nEu
r*tC�ñz�{
wVtCxdr3zRnL{ � ¦�wVtCxdr3zRnL{ �è��z�|3xvq9|3|*tC|&u3t � ~Xr*tC��¢&nEu���¦ywytCxdr3zRnL{f � LzR�EtC|$~E{bn­�Etvu3�yzRtv¢ nE�U¡snP¢�r3¡st8¢&nEu���¡9~E|
�/tvtC{ t0~yr*tC{��stC� r*n�p/tvu3�jnEu
o �stCo?~E{��y���su¸zR�EtC{ ��~Xr3~��9nP¢ ~E{�~ � �y|3z�|v¦
� � þ��­øEùÛþ��"ü�øLþ����
�?úU÷��Pø���÷¯ø����bùÛú! "��#!��øLþ¾úU÷$�?ùLú!��%��'&(�
ÿ ¡stvu
t?~Xu3tn��~Xr � tC~E|*rJ,�r�¢"n z�o�p/nEu3r3~E{�r��X~Xu
z�~E{�r3|�nE��r3¡st xdnL{�|*r3~E{�r-�¾p�u3nEp9~X L~Xr3zRnL{ñp9u3n�� � tCo r3¡�~Xr2�9r
z�{�r*nbr3¡stÊ�ju
~Eobtv¢&nEu���p�u3tC|3tC{Ûr*tC� z�{ðr3¡�z�|<p9~Xp/tvu � xdnEpV� xdnL{�|*r3~E{�r=p9u3nEp9~X L~Xr3zRnL{î~E{�� � z�{stC~Xu�xdnL{�|*r3~E{�r
p�u3nEp�~X L~Xr3zRnL{�¦9�-{ xdnEpV� xdnL{9|*r3~E{Ûr8p�u3nEp9~X L~Xr3zRnL{���~2�X~Xu
z�~�� � t��Bz�|���z�|
xdnP�Etvu3tC��r*n �/tÊxdnL{�|*r3~E{�r=tCzRr3¡�tvu
zR�/zRr�z�|�~E|3|3zR L{stC�b~èxdnL{�|*r3~E{�r��Z~ � q�tx�jtE¦§ s¦���� � �4�O,ªnEu�zR��zRr�z�|�~E|3|3zR L{stC�2r3¡�t<�Z~ � qst<nE�/~E{snEr3¡stvu��Z~Xu
z�~�� � t
r3¡�~Xr=z�|8zRr3|*t � ��xdnL{�|*r3~E{�r9�jtE¦§ s¦��X� � �4�)�Y� � � ��,¸¦�� ��� nEr3¡�tvu=�jnEu
ob|$nE��~E|3|3zR L{�obtC{Ûr9�jtE¦§ s¦��Y� � �m� � � ,
~Xu3t@��xdnL{9|*tvu3�X~Xr3zR�Et � ��,=~E|3|3q�obtC� r*nbob~*�Et �î{snL{y��xdnL{�|3r3~E{Ûrv¦
"¯z�{stC~Xu2xdnL{�|*r3~E{�rÏp9u3nEp9~X L~Xr3zRnL{ñz��stC{�r3z �9tC|2~î|3qsp/tvu
|*tvrÏnE��r3¡st z�{�|*r3~E{�xdtC|�nE�8xdnL{�|*r3~E{�rÏ�X~Xu
z�~�� � tC|

�jnLq�{������îxdnEp��BxdnL{�|*r3~E{�rÊp�u
nEp9~X L~Xr3zRnL{�¦+��~Xu
z�~�� � t � z�|è��z�|3xdn­�Etvu3tC� r*nK�/t2xdnL{�|*r3~E{�rètCzRr3¡stvu�zR�"zRrÊz�|
~E|3|3zR L{�tC��~+xdnL{�|*r3~E{�r$�Z~ � qstG�jtE¦§ s¦��)� � �4�O,�nEu$zR�UzRr$z�|&~E|3|
zR L{stC� ~��X~ � qst�r3¡�~Xr"z�|"~ � z�{stC~Xu$�jq�{9xdr3zRnL{bnE�
nL{st��X~Xu
z�~�� � t8r3¡�~Xr�z�|&zRr3|*t � ��xdnL{�|*r3~E{�r��jtE¦§ s¦��_� � �4�)�O� � � � �Y�z� �O,¸¦y� ��� nEr3¡stvu��jnEu
ob|�nE��~E|3|
zR L{�o�tC{�r
~Xu3t�~E|
|3q�o�tC��r*n�ob~*�Et ��{�nL{y��xdnL{�|*r3~E{�rv¦
, -/."� ö��1032�ù��+&4�65 ú�ù�7
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�:p�u
nE Eu
~Eo
z�|�u3tvp9u3tC|*tC{�r*tC�îq9|3z�{s ?~���zRu3tCxdr*tC�î Eu
~Xp�¡;=?>��}�A@;>�<>wB>�,=xv~ ��� tC��~@^5iSQ \)W5UXW5RYQSZ�¦!=C>
xdnL{�|3z�|3r3|bnE�Ê~ xdn ��� tCxdr3zRnL{7nE�*�9nP¢� Eu¸~Xp9¡�|D=FEg<G= Q <�H�H�H �jnL{stð�jnEubtC~Ex¸¡ p9u3nVxdtC�9qsu3t5,¸��nL{st�nE�è¢=¡�z�x¸¡��=FIKJ�LNM¯�Uu3tvp9u3tC|*tC{�r3|�r3¡st?p�u3nE Eu
~Eo={µ|Êob~Ez�{ p�u3nyxdtC��qsu3tE¦ � ~Ex
¡ �9n­¢� Eu
~Xp9¡
=PO ¡�~E|+~ðq�{9z
	�qst@^gT]RYW]T
{sny�stKQROV�s~E{�� ~+q9{�z
	�q�t�\TSSalT�{�nV�stCUVOy¦ ÿ ¡st�nEr3¡stvu�{sny�stC|"nE��r3¡st��9n­¢� Eu
~Xp9¡�u3tvp9u3tC|*tC{�r"|*r3~Xr*tCobtC{Ûr3|
~E{�� p�u
tC��z�xv~Xr*tC|<nE�ªr3¡stèp�u3nE Eu
~Eo z�{ r3¡stÊq�|3q�~ � ¢$~C�E��t0~sxdtvp�r�r3¡9~Xr�~�p�u3nyxdtC��qsu3tèxv~ ��� z�|<u3tvp9u3tC|*tC{�r*tC�
�V�?r�¢&n�{snV��tC|v��~vMORXs|sU{sny�stÊ~E{�� ~vW5\ T5iSW�`jr�^5alT]\b{�nV�stE¦
�-{2~E����zRr3zRnL{br*nÊr3¡st<nEu
��z�{9~Xu3�Ïz�{�r*u
~Xp�u
nVxdtC��q�u
~ � tC�s EtC|�r3¡�~Xr&xdnL{�{stCxdr�r3¡st8{snV��tC|�nE��r3¡st8z�{���zR�yz���q�~ �

�9n­¢� Eu
~Xp9¡�|C���NnEuÊtC~Ex¸¡ p�u
nVxdtC��q�u3t2xv~ ��� ��u3tvp�u3tC|3tC{Ûr*tC���V�Bxv~ ��� ��{snV��t/W�~E{��Bu3tvr3qsu¸{y��|3zRr*t�{sny�stFXy��=C>
¡�~E|<r3¡�u3tvtÊtC�s EtC| �
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ENTER main

s
main

CALL P(7)
n1

n2
RETURN
FROM P

main
e

EXIT main

n3
PRINT(x)

s
P

ENTER P

n6
CALL P(a)

RETURN
FROM P

n7

n8
a := a + 2

e
P

EXIT P

n4
IF a>0

n9
x := −2 * a + 5

n5
a := a − 2
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L ��{ z�{�r*u
~Xp�u3nyxdtC��qsu¸~ � MORXs|s r>T]N+rJW]\ T5iIW5`jr�^5alT]\�tC�s Et��Nu3nLo W�r*n X��
L ��{�z�{Ûr*tvu
p�u3nyxdtC��qsu
~ � MORXs|s r>T]N+r�^gT]RYW]T�tC�s Et$�ju3nLo W�r*n�r3¡st<|*r3~Xu3r�{sny�st�nE��r3¡st"xv~ ��� tC��p9u3nVxdtC�9qsu3t��
L ��{ðz�{�r*tvu3p�u
nVxdtC��q�u
~ � \TSSalTgr>T]N�rJW5\ T5iSW�`jr�^5alT]\2tC�s Et+�Nu
nLo r3¡st+t0~yzRr�{snV��tÊnE��r3¡st�xv~ ��� tC�îp�u3nyxdtd�
�9qsu3tèr*n Xy¦

ÿ ¡st�xv~ ��� �¾r*nX�¾u
tvr3qsu
{y��|3zRr*t$tC�s EtC|¯~Xu3t�z�{�x � q9�stC�Ê|*n�r3¡9~XrU¢"t�xv~E{�¡�~E{9� � t�p�u3nE Eu¸~Eob|/¢=zRr3¡ � nyxv~ � �X~Xu
z�~�� � tC|
~E{�� p9~Xu
~Eo�tvr*tvu¸|���r3¡st?�9~Xr3~��9nP¢!�jq9{�xdr3zRnL{�|ènL{ xv~ ��� �¾r*nX�¾u3tvr3qsu
{y��|
zRr*t ~E{9� t0~szRr-�¾r*nX�¾u3tvr3qsu
{y��|
zRr*t�tC�� EtC|
p/tvu
obzRr�r3¡st�z�{��NnEu
o?~Xr3zRnL{ ~���nLq�r � nyxv~ � �X~Xu
z�~�� � tC|$r3¡9~Xr"¡sn � �9|"~Xr"r3¡stèxv~ ��� |3zRr*t�r*n9�/t�xdnLo2��z�{stC�b¢8zRr3¡
r3¡st�z�{��NnEu
o?~Xr3zRnL{ ~��/nLqsr<  � n��9~ � �X~Xu
z�~�� � tC|=r3¡�~Xr=¡sn � �9|�~Xr�r3¡stÊtC{9� nE�ªr3¡�tÊxv~ ��� tC�ðp�u
nVxdtC��q�u3tE¦
k SjRYPDQ�sb\ml'nho t�zR Lqsu3t � |3¡snP¢8|�~E{ t0~s~Eo�p � tèp9u3nE Eu
~Eo ~E{��ðzRr3|�|3qsp/tvu3 Eu
~Xp�¡�¦]p
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q \�r�`�alT�abNX`_l]n(sut Q
R�T�Z AAv+D�]v`�JLijT7w[vhf*AXW `�ACaÛ]!x i¾A�`�ACaÛ]<y�KNYÏI{zR^yAXY
Y¸K��dDÍF�]dW8^�i�FL|�YC]>}Cc�]v`X�¸]
AAv4w�]3aCJV]hY¸O�g�TÛK��vT�g�KjDjDj�¸]�a�]d`�AEi�]
aK�dF � U�E�<GU Q <�H�H�H]<GUE~0� O�Y��Ni@��O�vvAXf�IXDjD��*O �!� � � wO� � O�ijTy]+i¾IXfÇJ�]Ci&AAv
]3aPJ�] U�� KlYÊijTy]�YvAXcyf �h]2AAvÏ]
aCJ�] U��1��E ���=IEijT=�
AX`&�
IEi�]v`�IEi�KÇAX` KNY+aÛ]d`�ALi�]3a �dF���� p
ÿ ¡�t�{�nEr3zRnL{ nE�$~E{ ����z�{Ûr*tvu3p9u3nVxdtC�9qsu
~ ��� �+,��Z~ � z�� p9~Xr3¡+� xv~Xp�r3q�u3tC|èr3¡st�z��stC~ r3¡9~Xr�|*nLo�t�p9~Xr3¡9|èz�{

= > �sn?{snEr�u3tC|*p/tCxdr8r3¡st+��~Exdr�r3¡�~Xr8¢8¡stC{ð~?p�u3nyxdtC��qsu3t���{�z�|3¡stC|C��xdnL{�r*u3n � z�|=r*u
~E{9|*�Ntvu
tC�ðr*n�r3¡st+|
zRr*t
nE��r3¡st�o�nL|*r&u3tCxdtC{�r"xv~ ��� ¦s� �*|3~Eobtd� � tv�Et � �Z~ � z���p9~Xr3¡+�Ïz�|"~��X~ � z��bp�~Xr3¡?r3¡9~Xr"|*r3~Xu
r3|&~E{��?tC{���|"z�{?r3¡st
|3~Eobtèp�u3nyxdtC��qsu3tE�s~E{�� z�{ ¢=¡�z�x
¡ tv�Etvu3� xv~ ��� ¡�~E|�~bxdnEu3u3tC|*p/nL{���z�{� Ïu
tvr3qsu
{�¦
q \�r�`�alT�abNX`_l]n�l SUTs]2YC]vijY�AAv ^�RYPD\Or�sb\ kX\�s1k�RXs|abe Q
R�T�Z
^ IX`�a k�RXs|abe Q
R+T5Z
^ Kj` =C> IEf*]�aÛ]h��`�]3a
Kj`�aXc+�Ci�KjMX]vDGF IZY4vdAEDND�AXg�Y��

L SUTy]2]dW8^�i�FÊ^yIEijTðKNY�I ^]RYPn\�r�sb\�k&\)s7k�RXs|abe8QSR�T5Z z_IX`�a ijTy]vf*]hvdAXf3]�I k�RXs|abe8QSR�T5Z |��
L ��IEijTN��� U KNY\I k�RXs|abeVQ
R�T�Z K vè]vKjijTs]df U KNY8`�ALi&IX`î]E�EK�i��_i¾A���f3]vi�cyfh`+��YhKji�]Ï]3aPJ�]+IX`�a�� KlY�MZIXDÍK�a
AEf U KNY�IX`ñ]>�EK�i��-i¾A���f3]vi�cyfh`+��Y¸K�i�]b]3aPJ�]?IX`�a<� � ����� U�� �4����g�Ts]df3]6����KNY�I YdIXWb]g��DÚ]dME]dDªMZIXDÍK�a
^sIEijTLO���� KNY?I�MZIXDÍKÇab^yIEijTLOÊIX`�aBijTy]bYvAXcyf �h]�`�ACa�] AAv U#� KNYbijTy]f�¸IXDND&`�ACaÛ] ijTVIEi�W�IEi��dTy]dY�ijTy]
f3]vi�cyfh`+��Y¸K�i�]�`�ACaÛ]?IEi=ijTy]bi¾IXfÇJ�]Ci8AAv U ��H9c+�vTBIÏ^sIEijT�KlY�I ^�RXPn\�r�sb\�k&\)s/k)R&s|abe Q
R�T�Z K v����BKlY
IEDËYvA I�YvIXWb]0�_D�]vMX]vD�MZIXDÍKÇaè^sIEijT��
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q \�r�`�alT�abNX`_l]n���� ]vi 3 �
] I ��`�K�i�]îYv]Ci2AAv�^�f-A3JLf-IEW Y¸FXW �3AEDËY�� � ]vi 6 �¸] I ��`�Kji�]g��Ts]dK�JXT�i�Wb]
]Ci
Yv]vW�Kl�_DRILiÇi�K��h]�g�K�ijTBI i¾A¸^�]dDÚ]dWb]d`9i
	 � y ��]2aÛ]v`�AEi�]bijTy]�Wb]¸]vi�A¸^s]vf-ILi¾AXf@�dF�����SUTy]+Yv]Ci : `�M ��3=<>61,
AAv \)`&kSa�W]N&`SPD\_`&T]^ KlYèijTy]ÊYv]Ci�AAvQvhcV`&�Ci�KÇAX`sY:v¸f*AXW 3 i¾A 6 �$SUTy],vdAEDND�AXg�Kj`�J A¸^s]df*IEi�KÇAX`sYÏIEf*]ÏaÛ]h��`�]3a
AX` : `9M ��3=<>61, �

L SUTy]+Wb]
]vi$A¸^s]vf-ILi¾AXf�AE` : `�M ��3A<>6B, O$aÛ]d`�ALi�]3a �dF U y�
 E � U y�
 Q O�KNY���� H ��U y�
 E�� � , � U y�
 Q � � ,?, �
L SUTy]Ïi¾A¸^ ]dDÚ]dWb]d`�i�Kj` : `�M ��3A<>6B, O$aÛ]d`�ALi�]3a �dF���O�KNY���� H 	 �
L�� AXf�IX` ]v`�MPKjf*AX`�Wb]d`9i U y�
�� : `�M ��3A<>6B, O���� 3 O$IX`�a��
� 6 O$ijTy]?]>�d^�f*]dY
YhK�AX` U y�
 � � E � �
a�]d`�AEi�]dY ijTs] ]d`�M­KNf*AX`�Wb]v`9ièKj`ñg�TÛK��vT�� KNYbW�I¸^L^�]3a i¾A��2IX`�a IX`9F�ALijTy]df?Y¸FXW �3AXD�� �"!� � KlY
W�I¸^Û^s]3a�IO���¸AXf-aEKN`�J i¾A U y�
 � � � , �

p

k SjRYPDQ�sb\ml'n$# �-{ r3¡st�xv~E|*t�nE��z�{�r*tv Etvu\xdnL{�|*r3~E{�r�p�u3nEp9~X L~Xr3zRnL{ �
L 3
z�|<r3¡�t�|*tvr�nE��z�{Ûr*tv Etvu�p�u3nE Eu¸~Eo �Z~Xu¸z�~�� � tC|v¦
L 6��&%�'( ¢=¡stvu3t �*)V� z,+�� � 	 ���K�&-Ï�snEu��f�m��¦ ÿ ¡Vq�|$r3¡st�¡stCzR L¡�r�nE�
%�'( z�|=�V¦

�-{ ~ðxdnL{9|*r3~E{Ûr-�¾p9u3nEp9~X L~Xr3zRnL{ p�u3n�� � tCo �I: `�M ��3A<>6B,�z�|�q�|*tC� ~E|��jn ��� nP¢8| � �_��U y�
 � � , � %1r3¡stC{ r3¡st
�X~Xu
z�~�� � t � ¡�~E|+~ �V{�nP¢={ xdnL{�|*r3~E{�r��X~ � qst?z�{�r3¡�tbtC{��VzRu3nL{9o�tC{�rBU y�
 �¯r3¡st��X~ � qst�- �stC{snEr*tC|�{�nL{y�
xdnL{�|*r3~E{�r8~E{9� 	 �stC{snEr*tC|8~E{ q�{6�y{snP¢8{ �Z~ � qstE¦ p
q \�r�`�alT�abNX`_l]n/. t `7]d`9MPKjf-AX`9W�]v`9i�i�f*IX`sY vdAEf¸Wb]df10¸� : `�M ��3A<>6B, E : `9M ��3=<>61, KNY e ab^gT5W�a�hIijT�alk&\
z�a�]d`�AEi�]
a2�vF20h� : `9M ��3=<>61, CE : `�M ��3A<>6B, |�K 3 vvAXf�]dMX]vf¸F U y�
 E�<GU y�
 Q <�H�H�H � : `�M ��3=<>61, O�IE`�a4��� 3 O
� 0 � � ��U y�
 �|,?,0� � ,G� � � � 0 ��U y�
 � ,?,0� � , �65+AEi�] ijTVILiÊijTÛKNY ]E}vc�IXDÍKji�FBW�cVYhiÊIXDGYdA�TVAXD�a vvAXf�KN`#��`�Kji�] Yv]CijY AAv
]d`9MPKjf-AX`9W�]v`9ijY�� p
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λ 7l.

ENTER main
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main

CALL P(7)
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n2
RETURN
FROM P

main
e

EXIT main

n3
PRINT(x)
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P

ENTER P

n6
CALL P(a)

RETURN
FROM P

n7

n8
a := a + 2

e
P

EXIT P

Λ x

Λ a x

n5
a := a − 2

n9
x := −2 * a + 5

n4
IF a>0

λ l.l − 2

λ

λ

λ l.⊥
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