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H$&ror~?7F$k,W,"k � UK � 3T<5KOP~9k3T<h,

J/Fb=oJ$7 � #tN3T<h,P~7Fbh$ �

� � �
BT*V8’/H

BT*V8’/HO � -R5l?3^sI^/mNrO&BT~K � 3^sI/

TrTJ&3Hr==7F$k �

=
�

f<6~ONG<?A0

‘\Vf ‘\NbF
�

G<?bF
�

�
G<?bF

�

��� ������
G<?bF

�

���



Input token

type

type

type

type

Output token

Program
 Parameter

Program
    Result

PROGRAM

^ � � BT*V8’/HN50^

BT*V8’/HGO/TD=J4FN3^sINf+i � lDN3^sIr

*r9k,W,"k �
3^sI,*r5lkH1~K � =N3^sINztNtH � ztH7FtM

?&8zs?&?6M?N&ANIN?NG<?r,WH7F$k+,hj5lk �
^? � UK3^sINBTkLH7F � INh&J?NG<?,Il@1PO5

lk+bhj5lk � 3NBTkLNFG<?O � ?r^aFH</sG<?N

G<?‘\H18A0NbNG"k �
33G � 3^sINFztKO � BT*V8’/HXHO5l?H</sG<?

NG<?‘\NlD,3T<7FO5lk � 3NH</sG<?NG<?‘\H

FztHNP~=O � ��� Z<8K*$FRY?~O*V8’/HNP~=N)s

H18)sr~?7F$k,W,"k �
G**KBT*V8’/H+iPO5lkH</sG<?NFG<?‘\O �
�
BT*V8’/HXHu1O5l?H</sNG<?‘\

�
3^sINBTkLNFG<?

���



N&ANlDr3T<7?bNHJk � 3NP~=b18)sr~?9,W,

"k �

� ���
fQ*V8’/H

Input token

type

type

type

type

Output token

Filter1
Input

Filter1
Output

Filter1
Input

Filter1
Output

^ � � fQ*V8’/HN50^

fQ*V8’/HO � u1O5l?H</sG<?NFG<?‘\rC)7F �
PO9kH</sG<?NFG<?‘\rn.9k!=r}D �
G<?‘\rINh&KC)9k+rhj9k?aK � 33GU#k?HFV

loNXtr*r9k � U#k?OlDN*V8’/HK#tjA9k3H,D

=G"k � U#k?OF9Kh^C?tNG<?‘\ru1HCF � h^C?tN

G<?‘\rPO9k � �

3NU#k?GOlcH7FJ<Nh&JXtrQU7F$k �
�
M’i;

�
-c9H

�

Bu7?}gWm0i_s0D-GO}rFW-N?aK ! U#k?,u1HkG<?‘\

NtO1^?O2K ! PO9kG<?‘\O1DKBj7F$k

���



�
V<ki;

�
8z‘nXt

$:lNU#k?K;h � U#k?r*r7?J,G � =N,WJ~OG<?N

tH~OG<?H7FINh&J?r,WH7F$k+,hj5lk � ^? � =
NU#k?+iNPOG<?N?blUKhj5lk �
33G � U#k?XNztH7F?(ilkFG<?‘\KO � *V8’/H

XHO5l?H</sG<?NG<?‘\NlD,3T<5lk � 3NH</s

G<?NG<?‘\HU#k?NztHNP~=O � ��� Z<8K*$FRY?~

O*V8’/HNP~=N)sH18)sr~?7F$k,W,"k � ^? � 5i

KU1C(F3T<5H3T<hN>TNG<??,lW7F$k,W,"k �
^? � G**KfQ*V8’/H+iPO5lkH</sNFG<?‘\O �
�
fQ*V8’/HXHu1O5l?H</sNG<?‘\

�
U#k?NPOkL

N&ANlDr3T<7?bNHJk � 3N3T<5H3T<hNP~rD1k

?aKP~=rn.9k,W,"k � 3NP~=Oe-N)sH18)sr~?

7F$k,W,"k � ?@7 � G<??NlWO,WGOJ$ �

� �



� ���
jt*V8’/H

Input token

type

type

type

type

Output token

CONSTANT

CONSTANT

^ � � jt*V8’/HN50^

jt*V8’/HO � *V8’/HK=ajA5lF$ktM &8zs &?6

MrH</sG<?XHU1C(k0nr==7F$k � �

33G � =ajA5lF$kG<?‘\KX7F=NG<??HG<?bFr

jA9k,W,"k � 3N?aK � jA7F*/FG<?‘\hKG<??rtM

?&8zs?&?6M?+i*r9k � ^? � G<?bFKX7FbjA7F*/ �
^? � G**Kjt*V8’/H+iPO5lkH</sG<?NFG<?‘

\O �
�
jt*V8’/HXHu1O5l?H</sG<?NG<?‘\

�
jt*V8’/HGjA5lF$kG<?‘\

N&ANlDr3T<7?bNHJk � 3N3T<5H3T<hNP~rD1k

?aKP~=rn.9k,W,"k � 3NP~=O � ��� Z<8K*$FRY?~

O*V8’/HNP~=N)sH18)sr~?7F$k,W,"k �

�

zY ! @ @lK*1kO<I3<G#s0Kjv9k!=G"k

� �



� ���
1c,t*V8’/H

Simple
Branch
Object

^ � � 1c,t*V8’/HN50^

1c,t*V8’/HGO � u1HC?H</sG<?r=N^^4FNPO

js/XHwjP9 �
3N*V8’/HrxQ9k3HG � 3^sI^/mN)fNBs=r-R9

k3H,D=G"k �
3N*V8’/HGO � CKjA9k3HOJ$ �

� ���
ro,t*V8’/H

ro,t*V8’/HGO � u1HC?H</sG<?NG<?‘\r5K �
4FNPOjs/Nf+ilDr*S@7 � =Njs/XHu1HC?H</s

G<?r=N^^NAGwk � *PlJ+C?js/KOH</sG<?Owi

lJ$ �
3N*V8’/HrxQ9k3HG � 3^sI^/mN.lN)fr-R9k

3H,D=G"k �
3N*V8’/HGO � u1HC?H</sG<?NING<?‘\r,tN

roH9k+r*r9k,W,"k � 3NG<?‘\H7FOG<??,?6M

?NbNN_r*r9k3H,G-k �

���



If
Branch
Object

^ �
�

ro,t*V8’/HN50^

Input token 1

type

type

type

type

Output token

Input token 2

type

type

type

type

^ � �
�����

Pj"*V8’/HN50^

� �



� ��� �����
Pj"*V8’/H

� � � Pj"*V8’/HO � ~O5lk4FNH</sG<?,7&NrTC

F � =N4FNH</sG<?rT.7F!N*V8’/HXHH</sG<?

rwk � 3N?aK � 3N*V8’/HrxQ9k3HG � 3^sI^/mNBs

)fr-R9k3H,D=G"k �
� � � Pj"*V8’/H+iG**KPO5lkH</sNFG<?‘\O �
� � � � Pj"*V8’/HXHu1O5l?4FNH</sG<?NG<?

‘\

+ilDr3T<7?bNHJk � 3N3T<5H3T<hNP~rD1k?a

KP~=rn.9k,W,"k � 3NP~=O
���
Z<8K*$FRY?~O*V

8’/HNP~=N)sH18)sr~?7F$k,W,"k �

� ��� �
	
Pj"*V8’/H

I��
Pj"*V8’/H � 4FN~Ojs/N&ANlD+iGbH</sG<

?ru1HkH � =NH</sG<?+i7?KH</sG<?rT.7F � !N

*V8’/HXHwk � 3NH-K � PO5lkH</sG<?NFG<?‘\

NG<??O � 7(ilk � 3N?aK � I�� Pj"*V8’/HOM9J.l)

fKxQ5lk �I��
Pj"*V8’/H+iG**KPO5lkH</sNFG<?‘\O �

�
*V8’/HKu1O5l?H</sG<?NG<?‘\

NlDr3T<7?bNHJk � 3N3T<5H3T<hNP~rD1k?aK

P~=rn.9k,W,"k � 3NP~=O

�
3T<hKOP~9k3T<5,J/Fbh$

�
3T<hKP~9k3T<5,"klgKO � ~O5lkFH</sG<?

hKlDNG<?‘\,=lKP~7 � =lOFH</shK#lG"k �
�
3T<hKP~9k4FN3T<5O4F18G<??G"k,W,"k

���



Input token 1

type

type

type

type

Output token

Input token 2

type

type

type

type

^ �
� ���

Pj"*V8’/HN50^

���



� �
*V8’/H!=\Y-R@$"m0NBu

33GO � F*V8’/HN!=\Y-R@$"m0NBuKD$Fb@9k �

� � �
~O*V8’/H!=\Y-R@$"m0

^ � � ~O@$"m0NhL

~O*V8’/H!=\Y-R@$"m0 J~O@$"m0H,9KNhLr

^
� �
K(9 �

~O@$"m0K*$FO � f<6+iN~OG<?‘\r=93M/7gs

]$sHNG<??rhak,W,"k �
3N?aKO � ~OG<?‘\r=93M/7gs]$sHr^&9N\?s

2G/jC/9k � lY/jC/9k3HK’,Q95l �
�

tM?
�

8zs?
�

?6M?
�

THQ
�

NgKQoCF$/ �

���



� � �
BT*V8’/H!=\Y-R@$"m0

BT*V8’/H!=\Y-R@$"m0 JBT@$"m0H,9KNhLr

^
� � K(9 �

^ �
�

BT@$"m0NhL

BT@$"m0K*$FO � =N*V8’/H,=9Wm0i‘rhj9k,

W,"k � 3N?aKO � @$"m0f{N\?sr!7F � Wm0i‘*r@$

"m0r+/ � 3NWm0i‘*r@$"m0NhLr^
���
K(9 �

^ � � Wm0i‘*r@$"m0NhL

���



� � �
fQ*V8’/H!=\Y-R@$"m0

^ � � fQ@$"m0NhL

fQ*V8’/H!=\Y-R@$"m0 JfQ@$"m0H,9KNhLr

^
� �
K(9 �

fQ@$"m0K*$FO � *V8’/HK*$FG<?rC)9kU#k?

No‘rhj9k,W,"k � 3N?aKO � @$"m0f{sN\?sr!7

F � U#k?*r@$"m0r+/ � 3NU#k?*r@$"m0NhLr^
���

K(9 �
^? � fQ@$"m0GO � QtXNe~&Qt+iNMNhjP7rTJ&3

H,G-k � =N?aK � INQtXN‘nJN+rhj9k,W,"k � 3N?

aKO � @$"m0N8<&&<K"k\?sr!7F � Qt*r@$"m0r+

/ � 3NQt*r@$"m0NhLr^
���
K(9 �

���



^ � � U#k?*r@$"m0NhL

^ � � Qt*r@$"m0NhL

���



� � �
jt*V8’/H!=\Y-R@$"m0

^ � � jt@$"m0NhL

jt*V8’/H!=\Y-R@$"m0 Jjt@$"m0H,9KNhLr

^
���
K(9 �

jt@$"m0K*$FO � tM &8zs &?6MNG<?r,WK~8Fj

A9k � 3N?aK � ^:jtG<?NG<??rhj9k �
3N?aKO � ~O*V8’/HK*1k~OG<?‘\NG<??N_jH

1MN‘nG � G<?‘\r=93M/7gs]$sHNG<??rQ99k � 5
iK � G<?bFr-<\<IKhCF~O9k �
^? � QtKX7FOfQ@$"m0GN‘nH1MG"k �

� �



� � �
ro,t*V8’/H!=\Y-R@$"m0

ro,t*V8’/H!=\Y-R@$"m0 Jro,t@$"m0H,9K

NhLr^
���
K(9 �

^ �
�

ro,t@$"m0NhL

ro,t@$"m0GO � ,tN]NroHJkG<?‘\r*r9k � @$

"m0KOro,t*V8’/HXH~O5lkH</sG<?NbGG<??

,?6MHJkG<?‘\N_,=(5lk � 3N&A+ilDr*r7F\?

sr!9 �

� �



� � � �����
Pj"*V8’/H!=\Y-R@$"m0

� � � Pj"*V8’/H!=\Y-R@$"m0 J
� � � Pj"@$"m0H

,9KNhLr^
���
K(9 �

^ � �
�����

Pj"@$"m0NhL

� � � Pj"@$"m0GO � CKG-N‘nOJ$ �

���



� � � �
	
Pj"*V8’/H!=\Y-R@$"m0

I��
Pj"*V8’/H!=\Y-R@$"m0 J

I��
Pj"@$"m0H,

9KNhLr^
���
K(9 �

^ �
� ���

Pj"@$"m0NhL

I��
Pj"@$"m0GO � CKG-N‘nOJ$ �

� �


