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OEMA 1o

MNa to oxedtaopo tou CHORD Siktuou Ba avalntriooupe touc KopBoug. Ot aplBpol puntpwou
nag eivat 140 kat 144. Z0udwva e TOUG UTIOAOYLOMOUG 0 aplBUdC Twv KOpPBwV eival 12, ot

ormoiot tadaivovtal otov KUKAO.

N40

N36 N13

N27

Finger tables

Ma tnv evpeon twv finger tables pe m=6 yia Tov kABe kOUBO uTtoAoyiloupe pe Tov TUTIO
finger[i] = successor (n + 2”(i-1)mod64. Ta finger tables mapouoidlouv ool kKoppot
ouvdéovtal PeTafL TOUG OE EVa KATAVEUNUEUO cUOTNUA WOTE va 08nynBoUUE TLo EUKOAX Kall

ypnyopa otig avalntroeLg Hag.



KOMBO3 NO KOMBO3 N4 KOMBO3 N9 KOMBOZ N13 KOMBO3 N18
NO+1=1 |N4 |N4+1=5 |N9 |N9+1=10 | N13 | N13+1=14 | N18 | N18+1=19 | N22
NO+2=2 |[N4 |N4+2=6 | N9 |N9+2=11 | N13 | N13+2=15 | N18 | N18+2=20 | N22
NO+4=4 | N4 |N4+4=8 | N9 |N9+4=13 | N13 | N13+4=17 | N18 | N18+4=22 | N22
NO+8=8 | N9 | N4+8=12 | N13 | N9+8=17 | N18 | N13+8=21 | N22 | N18+8=26 | N27
NO+16=16 | N18 | N4+16=20 | N22 | N9+16=25 | N27 | N13+16=29 | N31 | N18+16=34 | N36
NO0+32=32 | N36 | N4+32=36 | N40 | N9+32=41 | N45 | N13+32=45 | N45 | N18+32=50 | NO
KOMBOZ N22 KOMBO3 N27 KOMBOZ N31 KOMBO3 N36 KOMBO3 N40
N22+1=23 | N27 | N27+1=28 | N31 | N31+1=32 | N36 | N36+1=37 | N40 | N40+1=41 | N45
N22+2=24 | N27 | N27+2=29 | N31 | N31+2=33 | N36 | N36+2=38 | N40 | N40+2=42 | N45
N22+4=26 | N27 | N27+4=31 | N31 | N31+4=35 | N36 | N36+4=40 | N40 | N40+4=44 | N45
N22+8=30 | N31 | N27+8=35 | N36 | N31+8=39 | N40 | N36+8=44 | N45 | N40+8=48 | N49
N22+16=38 | N40 | N27+16=43 | N45 | N31+16=47 | N49 | N36+16=52 | NO | N40+16=56 | NO
N22+32=54 | NO | N27+32=59 | NO | N31+32=63 | NO | N36+32=68 | N4 | N40+32=72 | N9
KOMBOZ N45 KOMBOZX N49

N45+1=46 | N49 N49+1=50 | NO

N45+2=47 | N49 N49+2=51 | NO

N45+4=49 | N49 N49+4=53 | NO

N45+8=53 | NO N49+8=57 | NO

N45+16=61 | NO N49+16=1 | N4

N45+32=77 | N13 N49+32=17 | N18

Aebopévou otL ot AM1=140 kat AM2=144, Bdon Twv UTIoAoyLopwV oL avalntrnoels Ba sivat yla

K12 kot K16 avtiotowya.

MNa to K12: Zekivwvtag amno tov kopBo NO, péow tou finger table, odnyoupaote ansuBeiag oto

kKopBo N9, o omoiocg ivat o TAnacléotepog otov Bavo KOpBo mou mepLléxel To KAeLSL. Etot

eAéyxoupe tov KOpPBo N9 kat Tov Suthavo tou koppo N13, omou nepléxel to KAeLSL K12.

MNa to K16: Zekivwvtag amno tov koppo NO, péow tou finger table, odnyoupaote otov kOpBo N9.

EAéyxovtag tov koo N9, péow tou finger table o6nyoupaote otov kKOUPBo N18 Omou mepLéxel

To KAELOL K16. Aladopetikd amnd tov koppo NO unopolpe va mape ansuBeiag otov kOpBo N18

omnou mBavotata Ba mepLéxel kat To KAELSL tou avalntoupe, to K16.




OEMA 2°

Ta YOpOKTNPLOTLKA TwV Sedouévwy lvat:

e Tunog edopévwy: cat"O tumoc twv dedopévwy eivat:”, class(Groceries), "\n"

AnotéAeopa: O TUMOG Twv Sedopévwy elval: transactions

e AplBuoc cuvardaywv: cat("O aplBudg twv cuvallaywy (kaAabwwv) eivat:"”, length(Groceries),

"\n")

AnotéAeopa: O aplBuog twv cuvoAlaywv (kalablwv) eivat: 9835

e Katnyopieg mpoidvtwyv: cat("OL katnyopieg Twv mpoioviwy eival:”, itemLabels(Groceries),

"\n")

AnotéAeopa: OL katnyopieg Twv npoiovtwy eivat: frankfurter sausage liver loaf ham meat
finished products organic sausage chicken turkey pork beef hamburger meat fish citrus fruit
tropical fruit pip fruit grapes berries nuts/prunes root vegetables onions herbs other vegetables
packaged fruit/vegetables whole milk butter curd dessert butter milk yogurt whipped/sour
cream beverages UHT-milk condensed milk cream soft cheese sliced cheese hard cheese cream
cheese processed cheese spread cheese curd cheese specialty cheese mayonnaise salad
dressing tidbits frozen vegetables frozen fruits frozen meals frozen fish frozen chicken ice
cream frozen dessert frozen potato products domestic eggs rolls/buns white bread brown
bread pastry roll products semi-finished bread zwieback potato products flour salt rice pasta
vinegar oil margarine specialty fat sugar artif. sweetener honey mustard ketchup spices soups
ready soups Instant food products sauces cereals organic products baking powder preservation
products pudding powder canned vegetables canned fruit pickled vegetables specialty
vegetables jam sweet spreads meat spreads canned fish dog food cat food pet care baby food
coffee instant coffee tea cocoa drinks bottled water soda misc. beverages fruit/vegetable juice
syrup bottled beer canned beer brandy whisky liquor rum liqueur liquor (appetizer) white wine
red/blush wine prosecco sparkling wine salty snack popcorn nut snack snack products long life
bakery product waffles cake bar chewing gum chocolate cooking chocolate specialty chocolate
specialty bar chocolate marshmallow candy seasonal products detergent softener decalcifier
dish cleaner abrasive cleaner cleaner toilet cleaner bathroom cleaner hair spray dental care
male cosmetics make up remover skin care female sanitary products baby cosmetics soap
rubbing alcohol hygiene articles napkins dishes cookware kitchen utensil cling film/bags kitchen



towels house keeping products candles light bulbs sound storage medium newspapers
photo/film pot plants flower soil/fertilizer flower (seeds) shopping bags bags

e AplBuoc povadikwyv mpoioviwyv: cat("O aplBuog Twv povadikwv mpoioviwy eivat:”,

length(itemLabels(Groceries)), "\n")

AnotéAeopa: O aplBpog Twy povadikwy mpoioviwy eivat: 169

* Méoog aplBuog avtikelEVWY ava cuvaAlayr): average_items_per_transaction <-
sum(itemFrequency(Groceries)) / length(Groceries)

cat("O péoog aplBuog aviikelpévwy ava cuvaAlayn eival:”, average_items_per_transaction,

"\n")

AnotéAeopa: O pEoog aplOpoC avilkelpévwy ava ocuvaAlayn eivat: 0.0004483433

* Ta 5 guyvotepa mpoidvra mou ayopadlovtal: item_frequencies <- itemFrequency(Groceries)

top_5_items <- head(sort(item_frequencies, decreasing = TRUE), 5)

cat("Ta 5 o ouxva npoiovta ou ayopalovtat eivat:\n")for (i in 1:length(top_5_items)) {cat(i,
":", names(top_5_items)[i], "\n")}

AnotéAeopa:

1: whole milk

2 : other vegetables
3: rolls/buns

4: soda

5: yogurt



lotoypappa Fuyvotntoc Mpoiloviwv:

hist(itemFrequency(Groceries), main = "lotoypappa Zuxvotntag Npoioviwv", xlab =
"Yuxvotnta", ylab = "AplBuoc Mpoioviwv")
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fpadnua paBdoypapuatoc (bar plot) mou spdavilel tn cuyvotnto KAOs KaTnyopLoc

TPOIOVTIWV.

item_frequencies <- itemFrequency(Groceries)

barplot(item_frequencies, main = "Zuxvotnta Katnyoptwv Mpoidovtwv", xlab = "Katnyopia
Mpoiovtwv", ylab = "Zuxvotnta")

Zuyvornta Karnyopiwv Mpoiovrwy
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EPQTHZEIS:

1. Na evrorioste 1o index Twv poiovtwy citrus fruit, semi-finished bread, margarine,
ready, soups.

Anavtnon: Na tov evtomniopd Tou index Twv mpoioviwy :

data("Groceries")
items <- itemLabels(Groceries)
products <- c("citrus fruit", "semi-finished bread", "margarine", "ready soups")

indices <- which(items %in% products)

indices

AnotéAeopa: [1] 14 61 70 79

mn

OL &eikteg Twv mpoioviwy "citrus fruit”, "semi-finished bread", "margarine" kat "ready soups"
oto dataset 'Groceries' eivat ot €€n¢:

"citrus fruit" - Agiktng 14
"semi-finished bread" - Aeiktng 61
"margarine" - Asiktng 70

"ready soups" - Aeiktng 79

2. Na Snuoupynoete T ypadLkr) nopdotaon UE TO IPoilovta 1ou udovilovol o cuyva

0€ aTO To cUVoAo Sedougvwy Kal va ovadEPETE mola ival auTa.

data("Groceries")

itemFrequencyPlot(Groceries, topN = 5, type = "absolute")

OL TtLo OUXVEG KaTnyopleg mpoidvtwy nou Ba epdaviotouv otov Afova Twv X Kol 0 aplipocg Twy
ouvaAAayWV TIOU TIEPLEXOUV QUTEC TIC KaTnyopiec Ba epdaviotel otov afova Twv y. Me Baon ta
debopéva pag, n ypadikn mapactacn Ba MePLEXEL TIG 5 TTLO GUXVEG KATNYOPLEG TTPOTOVIWY Kot
TOV apLOO TwV cuvaAlaywv Tou TiG mepAapBavouv.
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3. Na Bpeite mota eivol auta mou ayopalovial oTtavLo.

data("Groceries")
frequency <- itemFrequency(Groceries)

rare_items <- names(frequency[frequency < 0.01]) # ErttAéyou e Ta tpoidvta mou £Xouv
ouyxvotnta < 0.01 rare_items

AnotéAeopa:

[1] "liver loaf" "finished products" "organic sausage"

[4] "turkey" "fish" "nuts/prunes"

[7] "cream" "curd cheese" "specialty cheese"

[10] "mayonnaise" "salad dressing" "tidbits"

[13] "frozen fruits" "frozen chicken" "frozen potato products"
[16] "zwieback" "potato products” "rice"

[19] "vinegar" "specialty fat" "artif. sweetener"

[22] "honey" "ketchup" "spices"

[25] "soups" "ready soups" "Instant food products"




[28] "sauces" "cereals" "organic products"

[31] "preservation products" "pudding powder" "canned fruit"
[34] "specialty vegetables" "jam" "sweet spreads"

[37] "meat spreads" "dog food" "pet care"

[40] "baby food" "instant coffee" "tea"

[43] "cocoa drinks" "syrup" "brandy"

[46] "whisky" “rum" "liqueur"

[49] "liquor (appetizer)"  "prosecco" "sparkling wine"

[52] "popcorn” "nut snack" "snack products"

[55] "cooking chocolate" "chocolate marshmallow" "softener"
[58] "decalcifier" "abrasive cleaner" "cleaner"

[61] "toilet cleaner" "bathroom cleaner" "hair spray"

[64] "dental care" "male cosmetics" "make up remover"
[67] "skin care" "female sanitary products" "baby cosmetics"
[70] "soap" "rubbing alcohol" "cookware"

[73] "kitchen utensil" "kitchen towels" "house keeping products"
[76] "candles" "light bulbs" "sound storage medium"
[79] "photo/film" "flower soil/fertilizer" "bags"

4. Na Seifete tnv mukvoTNTA N ApALOTNTA TWV SESOUEVWV.

Mo TNV amelkovion TG MUKVOTNTAG TwV SESOUEVWVY UITOPOULE VAL XPNOLLOTIOL)COU LLE TN
ouvaptnon itemFrequency() ano to makéto "arules" yia va uTtOAOYLOOUE TN ouXVOTNTA
EUPAVLONC TWV TIPOLOVTIWV. TN CUVEXELQ, UITOPOULE VO SNLOUPYNOOULE £va ypadnua
paBSOYPAUUATOG YLaL VO OTTTLKOTIOLI)COULE QUTAV TNV TAnpodopia.



# YIOAOYLOHOG TNG OUXVOTNTOG Ylat KAOE Ttpoidv

product_freq <- itemFrequency(Groceries)

# Taflvounon Twv mpoidovtwy BACEL TG CUXVOTNTAC

sorted_products <- sort(product_freq, decreasing = TRUE)

# Anuoupyla ypadnuatog paBdoypdppatog
barplot(sorted_products[1:10], horiz = TRUE, las = 1,
main = "Mukvotnta twv Sedopévwy - Tuxvotnta MPoioviwy",
xlab = "Zuxvotnta", ylab = "Mpoiovta",

xlim = ¢(0, max(sorted_products[1:10]) + 100))

MukvoTNTA TWV S£80HEVWY - ZUXVOTNTA TTPOIOVTWV
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Mo TNV QIMELKOVLON TNG oPOLOTNTAG TWV SESOUEVWY UMOPOU UE VA TOELVOUCOUE TO TTPoiovTa
Bdaon TNG apaldTNTAC TOUC KAl va SNLOUPYHOOUUE €va ypadnua paBSoypapatog mou
amelkovilel Tnv apatotnTa twv 10 1o apalwv mPoiovtwy. Oa XPNOLUOTIOLGOULE TNV avTiBeTn
TLUA TNG ouxvotntag, SnAadn to (1 - cuxvoTtnTa), yla va LETPHOOUE TNV apatdtnta. Oco
XAUNAOTEPN €lval n TN, TOCO Mo apald eival To mpoidv.

10




# YoAoyLlopog TG apalotnTac yio kabe mpoiodv

product_sparsity <- 1 - product_freq

# Taflvounon Twv mpoioviwy BACEL TNG oPALOTNTAC

sorted_products_sparsity <- sort(product_sparsity, decreasing = TRUE)

# Anuoupyla ypadnuatog paBdoypdppatog
barplot(sorted_products_sparsity[1:10], horiz = TRUE, las = 1,
main = "Apalotnta Twv dedopévwy - AvtiBetn cuxvotnta npoioviwv",
xlab = "Apaiétnta", ylab = "Mpoidvra",

xlim = ¢(0, max(sorted_products_sparsity[1:10]) + 0.1))

ApaIOTNTA TWV 5e50HEVWV - AVTIBETI CUXVOTNTO TTPOTOVTWV
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5. Na edapuooete tov alyoplOuo Apriori pe support level 0.006, eAayioto length 2 kot

g\aywoto confidence 0.25.

Elodyoupe to maketo 'arules' kal petatpenoue to dataset 'Groceries' o€ transactions. Enetta,
epapudloupe Tov alyoplOpo Apriori e TIG TOPAUETPOUG TTOU oploTtnkav (support = 0.006,
minlen = 2, confidence = 0.25). H cuvdptnon inspect() xpnolpomoleitat yia va epdaviosl toug
KQVOVEC O€ €va EUAVAYVWOTO LOPHOTIOLNUEVO TPOTIO.

# Eloaywyn Tou mokétou 'arules’

library(arules)

# Metatporn tou dataset o€ transactions

transactions <- as(Groceries, "transactions")

# Edappoyn tou alyopiBuou Apriori

rules <- apriori(transactions, parameter = list(support = 0.006, minlen = 2, confidence = 0.25))

# ExTUMwon Twv avaktnBéviwy Kavovwy

inspect(rules)

6. Na evrornioste ta top 5 cUVoAo OTOXELWY TTOU £XouV To uPnAotepo enimedo confidence.

MNa va evtomniocoupe ta top 5 cuvoAa otolxeiwv pe To uPnAotepo eninedo confidence amod toug
OVOKTNOEVTEC KOAVOVEC, UMTOPOULE VO XPNOLUOTIOLOOU E TN cuvaptnon sort() yla va ta
taglvounoou e Baoel Tou emunédou confidence kat va emAEEoUE Ta MPWTA 5 oTOLKELQ.

# Tafvounon twv kavovwy Bacel Tou ermunédou confidence

sorted_rules <- sort(rules, by = "confidence", decreasing = TRUE)
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# Emiloyn Twv mpwtwv 5 kavovwy pe to uPnAotepo enimedo confidence

top_5_confidence <- sorted_rules[1:5]

# Extunwon twv top 5 kavovwy

inspect(top_5_confidence)

Anoté\eopa:

[1] {butter, whipped/sour cream} => {whole milk} 0.006710727 0.6600000 0.010167768
2.583008

[2] {butter, yogurt} => {whole milk} 0.009354347 0.6388889 0.014641586 2.500387
[3] {root vegetables, butter} =>{whole milk} 0.008235892 0.6377953 0.012913066 2.496107
[4] {tropical fruit, curd}  =>{whole milk} 0.006507372 0.6336634 0.010269446 2.479936

[5] {tropical fruit, butter} => {whole milk} 0.006202339 0.6224490 0.009964413 2.436047

Count
[1] 66
[2] 92
[3] 81
[4] 64

[5] 61
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7. Towo sivall To potifo Twv ayopwyv ToU KOTAVAAWTH;

To potifo twv ayopwv Tou KatavaAlwth ival n Tdon ayopas CUYKEKPLUEVWY TIPOTOVIWY TIOU
ouvdéovtal petal touc. Me Baon ta dedopéva Kol TO AMOTEAECOTO TTIOU avadEpOnKav
T(PONYOUUEVWG, UTTOPOU LLE VO TTAPATNPCOUE OTL €va amo ta Snuoddéotepa potifa ayopwv
TOU KatavaAwTtn elval n ayopd tou mpoidvtog "whole milk" pe tnv cuvodeia twv npoidviwv
"butter" kat "whipped/sour cream". AA\a SnpodAn potifa nepthapfavouv tnv ayopd "whole

n.n

milk" pe ouvodeuTtikd mpoidvta onwce "yogurt", "root vegetables" kat "tropical fruit".

8. Notot giva oL cuvduaopol mou odnNyouv oThV ayopa YOAOKTOC;

Baolopévol ota anoteAéopata Tou adyopiBuou Apriori, ot cuvduacuol mou odnyouv otnv
ayopd yaAaKktog ival oL €€NG:

{butter, whipped/sour cream} => {whole milk}
{butter, yogurt} => {whole milk}

{root vegetables, butter} => {whole milk}
{tropical fruit, curd} => {whole milk}

{tropical fruit, butter} => {whole milk}

Autol ot cuvduaopol mpoidvtwy umtodnAwvouv OTL N ayopd Twv Mpoidvtwy butter,
whipped/sour cream, yogurt, root vegetables, kat tropical fruit cuxva cuvodeletal amno tnv
ayopad yahaktog (whole milk).

9. Mropeite vo. SNULOUPYAOETE TN YpadLKr QIELKOVLON QUTOU TOU cUVOUOOUOU;

Ma tnv ypadkn amekovion Tou cuviuaopol auTtol, apXLlkd 6a EyKATACTHOOUUE TO TIOKETO
"arulesViz".
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install.packages("arulesViz")

2Tn ouvexela Ba Snuovpyrocoupe Eva ypadnuo SEVTPOU MOV AMELKOVIIEL TN CUCXETLON UETOED
TWV POLOVTWV TTou 08nyouv otnv ayopd YaAaktog. Ot KOUPoL Tou ypadAuatog
OVTUTPOOWIEUOUV TA TPOLOVTA, EVW OL aKUEC Selxvouv Tig cuvdéoelg petall touc. Ooo Lo
Kovta eivat U0 mpoiovta oto ypadnua, TOCO T cUXVA CUVOSEUOVTOL OO TNV ayopad
YAAQKTOG.

library(arulesViz)

library(arules)

# Anuoupyla Twv cuvbuaouwy IOV 08NyoUV GTNV ayopd YAAAKTOG

milk_combinations <- apriori(data = Groceries, parameter = list(supp = 0.006, minlen = 2, conf =
0.25),

nn nmn

appearance = list(lhs = c("butter", "whipped/sour cream", "yogurt", "root

n n

vegetables", "tropical fruit"),

rhs = "whole milk"))

# Anelkovion tou ypadruatog SEvtpou

plot(milk_combinations, method = "graph")
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