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nGUXc�Rg�Tk�\1UXW1L1hoUXa*Po��kXZGOp_2ZG��UlW[Zbe�Pjc1W1UX_2UXc1W1UlcdR8_1\�`y�TUl�XwdUm`bk�\EPjOQ_1hjUlOpUlcdRVPjc1n�`�\1UlL1a�Po��RVPok8RV\�`�R
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L1hjUla6Po�6_/aTUl��UlcdRVUXWs�.PjRT\^`��y`b��R�c?L/O�N2UXa	Zbe/hjUlnd`yhG_1\�`b��U*ZGaTW1UXaTPjc1nG�l�	�!U8L/�TU8O�`bk�\/Poc1U<�IhoUl`baTc/Poc1n
RVUXk�\1c1Pj~?L/Ul�iRVZ�`bLMRVZGOQ`yRVPjkm`bhjhj�&�TUm`yaTk�\EezZGa�nGZ?Z?W�_1\�`b��U.ZGaTW1UXaTPjc1nG�lwyezZGa}RT\1aTUXU�W1Pj 2Ula�UlcdRi¦�§6¨¤�
`ba�k�\1PjRTUlkXRTL1aTUX�l�|��\/U�`ba�k�\1PjRTUlkXRTL1aTU<�I��_2UXklPj{1k�_1\1`b�TU�ZGaTW1UXaTPjc1nG���?PoUlhjW#�T_�UlUlW/L1_1��aT`bc1nGPjc1n[ezaTZGO
t �Gª RVZ�²Gu ª Zv�GUXa�RV\/UQN�`y�TUlhjPoc1UEZGa�W1UlaX�¸»�L1a�RV\1UXaTOpZGaTUyw.½�¾V¿vÀ�ÀpÁ�ÂbÃÅÄ�ÆdÂbÇ�Ä¬¿�È���RVL1W1PjUl�^RV\�`yR���U
_�Ula�ezZbaTOºPjc�RV\1Pj�&��ZGaT����\1Zv�ÉRT\�`yR�ZGL/a�`bL/RVZbO�`yRTPokl`bhohS�YnGUlc/UlaV`�RVUlWÊZGa�W1Ula�Poc1nG�&_2UXa�ezZGa�O;��Ulhoh
N�UX�GZbc1W�RV\1UsN2UXc1k�\1OQ`baT����ZGcr�.\/Pok�\�RV\/UX�-��UXaTU¸Ë­RVaV`yPoc1UXW%«jÌ�N�Ulc/k�\1O�`yaT����RV\�`�R&��UlaTU[c/ZbR�Pjc
RV\/U�RVaT`bPoc/Poc1np�TU�R�`ba�U��.PjRT\1PocrÍ ª ZbegRT\1Us_�Ula�ezZGaTOQ`bc1kXU�RV\/UX�#��ZbL1hoW�ZbN/R�`bPjcr\�`yWrRV\1U��-N2UXUlc
PocYRT\1U�RVaV`yPoc1Pjc1n��TU�Rm�
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K?RTUl_1\1UXc1�TZbc ezZGapRT\1U-nGZMZ?W£nbaTZGL1_¢UX 2ZGa�RQPoc�W1U��GUlhjZG_1Pjc1n!RT\1U�q�\1ZbaTL1�QPoc/ezaT`b��RTaTL1k�RVL1a�Ub�H¨Ic
_�`ba�RVPjklL1ho`balwd¨���ZGL/hoW�hjPo�yU.RTZ^RT\�`bc1� � `baT��ezZGa*W1U��GUXhoZG_1Pjc1n�RT\1U�Poc1PSRVP�`yhMnGUXc1UXRTPok�_1aTZbnGaV`bOpOpPoc1n
PocMezaV`b��RVaTL/kXRVL/aTUbwM�.\1Pok�\#�|`y�.`bW�`b_/RTUlW#ezZGa�RT\1Po�|��ZGaT��w�`bc/W#ezZba|\1Po����L1_1_�ZGa�R�RTZ[ZGL1a�_�`y_2UXa�ZGc
nGUXc1UXRTPok�_1aTZbnGaV`bOpOpPoc1n1�

¨���`bcdR�RTZQ`yk��?c/Z �.hjUlW1nbU�RV\/U^kXZGcdRVa�PoN1L/RTPoZGc#nGPS�GUXc�Nd�rKM\�`bc/UsK���UXc1�TZGcJw��.PSRV\#RV\1U^Poc1PSRVPo`bh
��ZGaT� ZGc��TZbe�RQ�Tk�\/UlW1L1hjPoc1n/w�`bc1W��7`bhSRVUXaQ§6UXUbw�ezZGaE\1Pj�Q\/Ulho_ �.PjRT\ ¹�`m� klZGOp_1PjhoUlaE`yc1W�ezZba
{�c�`yhoP(%XPoc1n�RV\1U�¨I��RV`bc�N1L1h	_�`b_�UlaX�

¨2��ZGL1hjW�hjPo�bU}RVZ��TPoc/klUla�UlhS��RV\�`yc1��`bhjhyRV\/U*eza�PoUXc1W1�6RV\�`�R	O�`bW/UgRV\1UX�TU*RI��Z��GUm`yaT��`.��ZGc1W/Ula�ezL/h
U��M_�Ula�PoUlc/klUb�8��\1Pj����_�`bkXU^Pj�|RVZ?ZE�TOQ`bhoh�RVZpaTUlOpUlOsN2UXa.`bhoh2Zbe}RT\1UlO-�

��\1Po����ZGa��!Pj�sW1UXW1Pokl`yRVUXW7RVZ�O��Êe�`yOQPjhj��`bc/W�RVZ�K?Pohj�?Po`/�-�HPSRV\1ZbL/R�RT\1UlPjas��L1_1_�ZGa�RE`yc1W
hoZv�bU^¨�klZGL/hoW#c1ZbR.\�`m�bU�OQ`bW1U�PSRm�
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tX� Î �|��ZpU��/`bOp_1hjUl�.Zbe}W�`yR�`[W1UX_2UXc1W1UXc1klU�nGaV`b_/\1���^�^���^���^�^���^�����^���^�^� t /
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�Tk�\/UlW1L1hjPoc1npN�UlklZbOQUX��N�ZbRT\�`[��_�`yRVPo`bh%_1a�ZGN1hjUlO `bc/W�`[RVUXOQ_�ZGaT`bhJ_1a�ZGN1hjUlO-�

�}Z�O�`y�bU._�`ba�RVPjRTPoZGc/Poc1n�W/UlklPj�TPjZGc1�lwdRT\1U���k�\1UlW/L1hoUXa�\�`y�8RTZ�L1c/W1Ula���R�`yc1WQRT\1U�_/aTZG_�UlaiRVaT`bW1U<�
Zb ¢N2U�RI��UXUlc _�`baT`bhohjUlhjPo�TOº`bc1W7hjZMkl`bhoPSRI�G�#»�PjnGL1a�U�tX� � ��\1Zv�.�E`bc�U<�1`yOQ_1hjU�Zbe�RV\1Pj��RVaT`bW1UXZb ��
KM_�`�RVP�`yh/�Tk�\/UlW1L1hjPoc1n�Nd�[PSRV�TUXhje�Pj�*`bhoa�Um`bW/�s`�OQZbaTU|W1P
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Poc/n1w%N�Ulkm`yL1�TUp`Y�TOQ`bhoh}�T_�`�RVP�`yh�OpPo��RV`b�bUsPo��nGUXc1UlaT`bhohS�rOpZGaTUsklZG��RVhj��RV\�`yc!`¸��O�`yhoh}RTUlOp_2ZbaV`bh
OpPo��RV`b�bUy�g¨¤e�`�kXaTPSRVPokl`bh�Poc/��RVa�L1kXRTPoZGcQPo�8�Tk�\1UXW1L1hjUlWYZGc1U�kX�?klhjU&ho`yRVUXa�W1UX�TPjaTUlWJwMZGc/hj�EZGc1U�kX�?klhjU&Pj�

t u



� `��

1

2

3

4

5

6

3 STORE

6 LOAD

1 ADDR

2 LOAD

4 ADD

5 LOAD

��N �

1

2

3

4

5

6

7

8

9

3 STORE

6 LOAD

4 ADD

1 ADDR

2 LOAD

SPILL

5 LOAD

LOAD

��k �

1

2

3

4

5

6

7

8

3 STORE

6 LOAD

1 ADDR

2 LOAD

4 ADD

5 LOAD

��W �

1

2

3

4

5

6

7

3 STORE

6 LOAD

1 ADDR

2 LOAD

4 ADD

5 LOAD

»�PjnGL1aTUptX�VtGÌ|�&crU��/`bOp_1hoU^ZbeiRVaT`bW1UXZb ÊN2U�RI��UXUlcÊ`bnGnGa�Ul���TPj�bU��Tk�\/UlW1L1hjPoc1n¸`bc1W�a�UlnGPj��RVUXa&_1a�Ul���
�TL/aTUb� ¹�UXkXR�`yc1nGhoUX�p`baTU#Poc/��RVa�L1kXRTPoZGc/���.UlW1nbUl�pN2U�RI��UXUlc�aTUXkXRV`bc1nGhjUl�EaTUX_1aTUX�TUlcdRYW1`yR�`�W1UX_2UXcM�
W1UXc1klUX�lw&�.PSRV\�klPjaTkXhoUl��ZGc�RV\1UXO aTUX_1aTUX�TUXc�RTPoc1n�W1UXh�`m�?�YW1L1U�RVZ Pjc1��RTaTL1k�RVPoZbc h�`yRTUlc1k��G� ��\1U
klPjaTkXhoUl��ZGc�RT\1U�hjUXe�R�aTUl_/aTUl��UlcdR�RV\/U�RVPjOQU�`��MPo�X��q�Zbc1�TPjW1Ula�`p�TPjc1nGhoU<�IPj�T�TL/U�OQ`bk�\1Pjc1U��.PSRV\�RI��Z
aTUXnGPo��RVUXaT�.`bc1W#RI��Zy�Ik��MkXhoU�hoZG`bW1�l�g»�PonGL/aTU ��`����T\1Zv�.��`bc-`bnGnGa�Ul���TPj�bU��Tk�\1UXW1L1hoU�RT\�`yR�`yR�RVUlOp_/RT�
RVZ�Zv�GUla�h�`b_!RV\1U¸hjZd`bWÊh�`yRTUlc1kXPoUX�l�-��e�RVUXask��MkXhoUpRV\1a�UlUbwgRT\1Ula�U¸`ba�UQRT\1aTUXU�hoPS�GUQaV`bc1nbUl�lw��TZ�ZGc/U
�y`bhoL/U�O�L1��R[N�U¸�T_1PjhohjUlW%����\/UY�T_1PjhohoPjc1n#hoUl`bW1�sRTZrRV\1UYkXZMW/U¸�TUX~?L/Ulc1kXU-Pjc ��N ��wg�.\1Pjk�\ RV`b�bUX�
c1Pjc1UQk��?klhoUX�l�#¨¤e�Pjc1��RTUm`bWÊRV\1Up�Tk�\1UXW1L1hjUla�RTaTPjUl��RVZrOpPoc/PoOpP(%lU�aTUXnGPo��RVUla^_1a�Ul�T��L1aTUywg��UQUlc1W�L1_
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Compile and run each expression

gens < LIMIT?

Probabilistically select expressions

Crossover and mutation
gens = gens + 1

No

End

Yes

Create initial population
gens = 0
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