
1 dl`y.frequent pairs z`ivnl multistage PCY mzixebl`a zwqer ef dl`y
vik .mzixebl`d ialy lka hash ziivwpet dze`a ynzydl ,zeliri myl ,rved .`!mkzaeyz z` ewnp ?mzixebl`d irevia lr ef dlert rityz`le m
ewd alydn bitmap -d wx xnyii aly lkay rved ,oexkifa oekqg myl .alr ef dlert rityz 
vik .frequent items -d zniyx e`/e mixg` bitmaps exnyii!mkzaeyz z` ewnp ?mzixebl`d irevia-d ly dnvr dxitqd ze`vez z` aly lka xenyle mzixebl`d z` xtyl rved .bep` m` ,mzixebl`d irevia lr df iepiy rityi 
vik .bitmap wx `le hash table?hash table -d oeqg`l lvepn ieptd oexkifd lky migipn2 dl`y:zegewld ixtqn lr hash zeivwpet 4 zepezpe zegewl i
i lr mixven zeyikx zlah dpezp
f4 f3 f2 f1 4 3 2 1 xven/gewl5 7 4 1 * * 17 6 1 2 * * 23 3 6 3 * * 32 4 7 4 * * 41 2 3 5 * 54 1 5 6 * * * 66 5 2 7 * * 7(2,3) -e (1,2) mixvend zebef oia Jaccard Measure -d z` eayg .`.(zeivwpetdn zg` lk itl) mixvendn 
g` lkl Min hash -d zenizg z` eayg .a.mixven bef lk oia Min hash mzixebl`n lawzzy itk oein
d z
in z` eayg .bxzei dphw didz Min hash -a zlawzny oein
d z
in eay avn okzii m`d .
.gikedl yi ,`l m` .`nbe
 epz ,ok m` ?lreta oein
d z
inn3 dl`y.Clustering -a zwqer ef dl`y ('wp 28).12 ,10 ,6 ,3 ,2.1 ,1 :mixtqnd xiv lr ze`ad ze
ewpd zepezpipy zlawl ze
ewpd lr Heirarchial Clustering mzixebl` z` elirtd ('wp 9) .`?zlawznd dikxxidd dn .mialyd lk z` hexta x`zl yi .clusters-izlgzdd mi
i`exhpvd xy`k ze
ewpd lr k-means mzixebl` z` elirtd ('wp 9) .a?milawznd clusters -d dn .mialyd lk z` hexta x`zl yi .12 -e 1 md mi,minzxebl`d ipy oia midf min
ewd mitirqa elawzdy clusters -d m` ('wp 10) .bmipezpl d
ewp etiqed ,zxg` .mipey clusters elawziy jk mipezpl d
ewp etiqed.minzixebl`d ipy oia midf clusters elawziy jkoi` j` ,d
ewpd ztqed xg`l mzixebl` lka elawziy clusters -d dn oiivl yi.dvxdd ialy lk z` x`zl jxev
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4 dl`yoexztl xzeia milirid dhiyd e` mzixebl`d z` exga ,mi`ad mitirqdn 
g` lkl.mkizeaeyz z` dxvwa ewnp .oldl zeiexyt`d oian zbvend dirad
PageRank, Multistage PCY, Min Hash, Recommender Systems, k-means, ID3.zpeewn zepga xzeia mixknpd mixvend ilq z`ivn .`.miieqn xvena mipiiprznl mixven zebef lr zegpd zrvd .a.zizxag zyxa xzeia mixyewnd miyp`d z`ivn .b-xben
 mipiit`ne mdly dyikxd ipiit`n itl zegewl ly zepey zeveaw ly iedif .
.miit.gewld ly zeyikxd ziixehqd ozpida mixven lr zegpd zrvd .dmixg` zegewl ly dyihp ipezp itl dxagd z` yehpl milelr xy` zegewl iedif .e.miitxben
 mipiit`ne5 dl`yea hilgdl mikixv md .
g` lk zerahn 3 yi mipwgy ipyl :d`ad div`ehiqd dpezp,rahn zgwl hilgn mipwgyd 
g` m` .xg`d owgyl 
g` rahn zgwl m` zipnf,rahn zgwl mihilgn mipwgyd ipy m` ,j` .xg`d owgyd oeayg lr eze` lawn `ed.zerahnd lk z` mdipy mi
a`n.wgynk div`ehiqd z` ex`z .`.lawzdy wgyna zexedh zeibhxhq`a lwynd ieeiy ze
ewp lk z` e`vn .a.(zexedh `l) zeaxern zeibhxhq` miwgyn mipwgyd ipy ea lwyn ieeiy e`vn .b?l"pd lwynd ieeiya owgy lk i
iay zerahnd xtqn ly zlgezd dn .
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