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2. Mutation

3. Crossover

Point mutation
Deletion
Insertion

AAA
>

ABA
>

ACC
>
BB BBE

AC
>

When enough resources have been gathered to copy the genome.

During replication:

During Mating:

1. Replication

ABC
>

ADBB
>

BA BBC ADBB
>

AA
>

BBC DACC AA
>

ABC
>

DACC BA
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�RSøwNV@D;d/rÍ f J1@�?)øwCE;>FrA¯H7J¯?^P g N6Y[AB;G@ ?7FT? g \VY[RüYIH7J ë P�û/HÖ?7øM;GF+A�Y h ?wY];)z HMF øM;GF/;GABRdP�zrRüY[A�?)F6P9; u

RâJk? gig Y[=6;)P9Ri;)Y^P9HMFrAZ?7RSFV;)z�;Gc/?MP9A g \�ADûV;3YB?7CE;îFrN/C h ;G@�H)J�RSFTzrRSW+RdzrNT? g Yes�ADû/RüY WM?)@DRd?)ADRiHwF$PeHwN g z=/@BH+zrN6P9;y?�Y]�X;G`I;)zvzrRdY]AD@BR h N/ABRSHMF�RÁJ'ABû/;yYD?7Cî= g ; Y]R%$G;�`¯;G@D; Y]Cù? gig @B; g ?)ADRSWX;¯ADH�ADûV;<ABHwA�? g FrN/C h ;G@H7J RSF6zrRiWrRüzrN6? g Y u��F���RSøMN/@D;}Ykï ?7F6z��ùADû/;G@B;�RüYtF/H øw@BHwN/=/RiF/ø�?)F6z�F/H�YB?7CE= g RSFVø uùf Y�?3@D;}Y[N g AGs? gig PeN/@DWX;)YJ1Hw@ ë P�û/Hîzr;G@BRSWX;)zERSF ADû/;vCE;GABû/H+z H)J���@B;)Y[ABHwF�`�R gig û6?GWX;^?�CîH+zr;�H7J¯HwF/;ps'Y]RSF6P9;v;GWX;G@B\ùY[RiF/ø g ;RSFTzrRSW+RdzrNT? g RdY =/@D;)Y];GF+A<RiF3ADûV;Öz/?7AZ? ?)F6z3ADûV;G@D;vRdY�øw@D;}?7A�WM?7@DRü?7ABRSHwF ?)AlADûV; g ;>WX; g H7J¯RSFTzrRSW+RdzrNT? gøw;>F/HwCE;}Y u OpN6P�û YB?7CE= g RSF/øvRdYI@Z?7@D; ê h NVA�F/HwA N/F/û/;}?7@�zùH7JeìLRSF h RiH g HwøwRüPG? g Y]\/Y]AD;GC�Y uUlY[RiF/ø�ADûV;þCîRSF/RiCù? g F+N/C h ;G@6H7J6CÖN/A�?)ADRiHwF6Y6@D;)jXN/RS@B;)z<ABH<AB@�?7FTY¥J1Hw@BCbHwFV;�?7øM;GF+A�RSF+ADH ?7FVHwADûV;G@?wY¯?�zrRüY[AZ?7F6P9; CE;GAB@DRüPws7`¯;<NTY[;)zÖ?tû/Ri;G@�?)@�P�û/RdP>? g P g N6Y[AB;G@DRiF/ø�? g øwHM@DRiADû/C ADH P g N6Y]AD;G@�ADû/; øw;GFVHwCE;)YH7J¯=6Hw=VN g ?)ADRSHMF6Y u f A ;)?wP�û�RSAB;G@�?)ADRiHwF�s'ABû/;^P g N6Y]AD;G@BRSF/øù? g øMHw@DRiADû/C g H+PG?)AD;)Y ADû/;^A]`IH�P g N6Y]AD;G@ZY<?)ACERiF/RSC^N/C�zrRdY]A�?)F6P9;v?7F6z P9HwC h RiF/;)Y�ADû/;>C u �I\ÖRSCE=6HpY[RSFVø^?^Cù?7c+RSCÖN/C HMFùADû/RüY�zrRdY]A�?7FTP9;Xs/ADûV;? g øwHM@DRSABû/C�P>?7F h ;^@B;)Y[AB@DRüP9AD;)zEJ1@DHMC�=/@DH+P9;>;)zrRSFVøù? gig ADû/;^` ?G\3ADH�? Y]RSF/ø g ;^øMRd?7F+A�P g N6Y[AB;G@ u * ;ADûV;GF^P9HMF6Y[Rüzr;G@;)?wP�û�H)J6ADûV;�P g N6Y[AB;G@�Y�ADû6?)A�û6?MY h ;G;GFtJ1HM@DCE;}zkABH<@B;G=/@B;)Y[;GF+A�?<Y]=�;}P9RS;)Y u *$û/;>F�ADûV;g RiCERSA�RdYþ@B;)?wP�û/;)z·s/?7F+\ù?)øw;GF+A�YIABû6?7A�û6?GWX;lFVHwA h ;G;GFùRSFTP g N6z+;)z RiF ?^P g N6Y]AD;G@¯`�R gig�h ;vP9HMF6Y[Rüzr;G@D;}zY[RiF/ø g ;GADHMF6YÂ� ADû/; Y[H g ;^@D;>=/@D;)Y];GF+A�?7ABRSWX;)YIH)J¯?EY]=�;}P9RS;)Y u Ì? h/g ;ÖñEY[ûVH7` Y ADû/;vFrN/C h ;G@�H7J Y]=�;}P9RS;)YADûT?7Ay?7@D;�=/@BH+zrN6P9;}z�J1@DHMC ADûV@D;G; h HMN/F6zr;)z�P g N6Y]AD;G@BRSF/øpYþH7J ADû/@B;G;�;Gc/?)CE= g ; ë P�û/H^@DN/FTY u��RSøMN/@D;vn�= g HMA�Y�?7Fù;GcV?7Cî= g ;�H)J�ABû/;�z/?)A�?�RSF�Ì�? h/g ;vñ u ÌIûV;�P9N/@BWX;l`�?MYIH h AZ?7RSFV;)z J1@DHMC ADûV;;Gc+=6;G@DRiCE;GF+AþRiF3`�û/RüP�û ADû/; Y[RiAD;�=V@DH+zrN6Pe;)z�qw�M��N/F/RiA�Y�H7J¯;)?wP�û3@B;)Y[HMN/@�Pe;�RSF ;GWX;G@B\ ë P�û/HùP9\VP g ; u�<;G@B;�ABû/;^P g N6Y[AB;G@DRiF/øî? g øMHw@BRSADûVC `�?MYl=/@D;GWX;>FrAB;)z�J1@DHwC P9HwC h RiF/RSF/øÖP g N6Y]AD;G@ZY�`�RiADû ?7F ?GWX;G@Z?7øM;zrRüY[A�?)F6P9;EH)J øw@B;)?7AB;G@�ABû6?7F�ñM� u ÌIûVRdY^PG?)F h ;ùP9HwCî=6?7@B;)z ABH���RiøwN/@B;Em3`�ûVRdP�û�Y]û/H)` Y�;Gc/?MP9A g \ADûV;�YB?7CE;�;Gc+=6;G@DRiCE;GF+A ê R u ; u Y]A�?)@DAD;}z�`�RiADû ADû/;vYD?)CE;l@Z?7F6zrHMC�Y[;G;)z6ì h N/A `�RSADûùABû/;vP g N6Y]AD;G@BRSF/øg RiCERSA Y[;GA ADH oG� u ÌIûV;G@D; ?7@D;ÖY];GWX;G@Z? g zrR��';>@D;GF6Pe;)Y h ;GA]`¯;G;GFùADû/;^øM@�?)=/û6Y<ABû6?7A�?)@D;^F/HMA�zrRÁúùP9N g AADH ?wPGPeHwN/F+AlJ1Hw@ u ÌIûV;Ã�6@�Y]A�û6?wY^? g ?7@Bøw;G@�F+N/C h ;>@lH7J H+P9A�?GWX;)Y�;Gcr=V@D;)YBY[;)z's�`�û/RüP�û�RüY�? zrRS@B;)P9A@D;}Y[N g A�H7J�øw@DHMN/=/RiF/ø^?)øw;GF+A�Y�RSF+ADH J1;G`I;G@ PG?7AB;GøwHM@DRS;}Y ê o9ïp��Y[=6;)PeRS;)Y�?MY�Hw=/=6HXY];)z�ïÄ/wñrsV?wY¯Y[û/H)`�F h \Ì? h/g ;ÖñQì u í F ?GWX;G@�?)øw;Xs·PG?7AB;GøwHM@DRi;)Y<`�R gig AB;GF6z3ABH h ; g ?7@Bøw;G@k?7F6z�ADû+N6Y<CEHM@D;vH+P9A�?GWX;)Y<`�R gSg�h ;@D;>=/@D;)Y];GF+AD;)z u ÌIû/;�ûV;GRSøMûrAZY H)J'ABû/;�CEH+zr;}Y H)J�ADûV;IA]`IH.�TøwN/@B;)Y�? g Y[HvzrR��';>@�P9HMF6Y[Rüzr;G@Z? h/g \ u ÌIû/RüY�RdYADH h ; ;Gc+=6;)P9AD;}z�Y[RiF6P9;¯ADû/;�û/Riøwû/;>@�P g N6Y[AB;G@DRiF/ø�zrRüY[AZ?7F6P9; g RiCERSA�`�R gSg øX?)ADû/;>@þCîHw@D; Y[RiF/ø g ;GADHMF6Y�RSF+ADHP g N6Y[AB;G@�Y h ;9J1Hw@B;^û6? g ADRSFVø u ÌIû/RüY�@B;)Y[N g A�Y<RiF J¿?)@<J1;G`I;>@lY]=�;}P9RS;)YIJ¿? gig RiF/øERSF+ADHÖADûV; g H)`¯;G@<H+PeA�?GWX;)Y uÌIû/;��6@�Y]AÃ�6øwNV@D;Xs�`�RSABû ABû/;3û/Riøwû/;>@EP g N6Y[AB;G@DRiF/ø g RSCîRSAGs�CîHw@D; P g HXY]; g \�@B;)Y[;>C h/g ;)YtABû/;��TøwN/@B;)Y
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J1HwNVF6z3RSF � o�/(� u ÌIû/; P g N6Y]AD;G@BRSF/øÖCE;GABû/H+z's/RiF�? gig ADû/; PG?wY];)Y<;GcV?7CîRSF/;)z·sr@D;}zrN6P9;)Y�ADûV;�û/;GRiøwû+A�H7JADûV;tCîH+zr;lH7J ADû/;vY[=6;)PeRS;)Y�P9NV@DWX;�Y]RSøwFVR��·PG?)FrA g \ u
* ;vAD@BRS;)zù?EY]RSCE= g ;lYB?7CE= g RSFVø^CE;GADûVH+z ê @B;)Y[N g A�Y�F/HMAlY]û/H)`�F'ì�s6`�û/RdP�û�z+HX;)Y<F/HMAl?)=/=6;)?7@lABH=/@BH+zrN6P9; ?)Fr\ P�û6?)F/øw;�RiFÖzrRdY]AD@BR h N/ABRSHMF6Y u �¥F^RiAGsw;}?wP�û^?7øM;GF+A�RSF^ABû/;�=6Hw=/N g ?7ABRSHwFÖRdY�YD?7Cî= g ;)z�`�RSABûY[HMCE;+�6c+;)z =/@BH h ? h R g RSA]\ u �<H)`I;>WX;G@Gs/`¯;�;Gc+=6;)P9A�ADûT?7A�YB?7CE= g RSF/ø h ?MY[;)z3HMF ë P�û/H)BµY�øw;GHMøw@�?)=/û+\`�R gig =/@BH+zrN6P9;vCù?7@B�X;)zÖP�û6?)F/øw;}Y u

Ì�ó Í 46.�÷J�1ö8G0ª46.
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