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Ewcaywnrn



MAnpoyopicg

lotooehidoe Mabfjuatog: http://www.csd.uoc.gr/~hy240b

Tpémog Mapddoong: Me to mpdypoyupLee turnin

o Huepounvia Mapddoon: Tpltn 31 Maptiov 2020, wpa 23:59
AwaBéopeg Thomorjoeg: C/C++ / JAVA
Epwthoeig/Areukpwiioeig: hy240b-list@csd.uoc.gr

[MPOXOXH: Compile / Run ota pnxovipoto Thg oXoAig
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o AcpoToplkég £TOUPELEG TTOU ALVIKOUV OF £Vl OULAO ETOULPELCV KOLL

T(POLYLOLTOTIOLOVV TCTHOELG O€ CUYKEKPLULEVOUG T(POOPLOILOVG.

e H kdBe etoupeior SLabétel agpomAdva bmou kédbe aepottAdivo
ekTelel TTTHOELG TIPOG Ve CUYKEKPLLEVO TLPOOPLOWS.

HY-240 — Aopég Acedopévwv 3 of 74 kolokasis@csd.uoc.gr


https://www.csd.uoc.gr/~hy240b
mailto:kolokasis@csd.uoc.gr

‘Exoupe Aoimtdv tpelg Paotkéc ovtdTnTeg:

1. Aepomopikéc Etaupeieg — Airlines
2. AgpomtAdva — Airplanes

3. Mrthoeg — Flights
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Meprypopn Aopdv



NwoTtiké Avtikeipevo

O yvhoeig Tov Ba ypetaiotolv yrow TV vAoToinon tThe 1ng gdong Tng
gpyooiog, petald dAwv, stvan ol e€Hc:

e ANioteg

e Avalftnom, Ewoaywyh, Alaypopt, Tuyxdvevon
o Toagwounuévee Aioteg
o KéuBol ppoupot
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H epyaoio amotedeiton and 3 opddec dopmv:

1. Aopég Tou alpopovV TIC ALEPOTIOPLKES ETAUPELES
2. Aopéc Tou aLYopoUV T ALEPOTIAGLVAL

3. Aopuég Tou apopolv Tig TTNOoELG

HY-240 — Aopég Acedopévwv 6 of 74 kolokasis@csd.uoc.gr


https://www.csd.uoc.gr/~hy240b
mailto:kolokasis@csd.uoc.gr

Aopég Aepomtopikv EToupetov



[Cevika

OL Sopéc aLepOTIOPLKMV ETOLLPELWDV OPYAVOVOVTOL WG e&NG:

e O aepomopikéc etoupeiec amobnkevovtal og Lot KukALKT SLTTAG
ouvdedepévn Aot un tagvounuévn

e H kdBe aepotmopikn etoupeia etvar éva arvtikeipevo TOToL struct
airlines

o KdbBe aepomopikt etaupeiar epLéyel éva deiktn Tov delyvel otnv
apXh¢ oG amAd ovvdedepévne tagwopnuévng Aotag, Tou
ovopdletan Aota aceportAdvav (airplanes)

o KdBe aegpomthdvo eiva éva avtikeipevo toTov struct airplanes

HY-240 — Aopég Acedopévwv 7 of 74 kolokasis@csd.uoc.gr


https://www.csd.uoc.gr/~hy240b
mailto:kolokasis@csd.uoc.gr

Aopn Aepomtopik@v Etaupeiov

ald  Avayvwplotikd aepotopikic etoupeiog (int)
p_root  Aeiktng Tov deiyvel otnv apx 1| pog amtAd ocuvdedepévng To-
Ewopnuévne Motog. (struct airplanes *)
next  Aelktng otov emdpevo kéuPo tng Motag (struct airlines*)
prev  Aeiktng otov mponyovpevo képBo tne AMotog (struct airli-
nes*)
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Aopn Aspota&vwv — Airplanes

pld  Avayvwpiotikd aepomtidvou (int)
dest  Avaryvwplotikd Ttpooplopob (int)
depart_time  AvayvwploTikd OV ALVTLOTOLYEL TNV QP LVALXDPNONG
Tou aegpomthdvou. H dpa Ba éxel tn popey HHMM. Mo
Tapddetypo, N wpa 1620 avtiotoxel otnv wpa 16:20
(int)
next  Aeiktng otov emdpevo képBo tneg Motog (struct airpla-
nes*)
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next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane
pldi0 pld40 pld80
0 2 5
1600 1000 1200
next next next
pld20 pld50 pldoo
2 5 (0]
1700 0200 1630
next next next
pld60
[0}
0400
next
10 of 74
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Mivakog lNMpoopiopwv — Destinations

flight_p  Aeiktng mpog tng Mot TTHoEWV TOU CUYKEKPLLEVOL TIPO-
optopoV (struct flights*)
sentinel p  Asiktng mpog tov képuPo ppouvpd TN AoTog TTHoEWY TOV
Tpooptopol (struct flights*)
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Aopn lNtnoewv — Flights

pld  Avayvwpiotikd aepomtidvou (int)
depart_time  AvayvwploTikd OV ALVTLOTOLYEL TNV (P LVALXDPNONG
Tou aegpomthdvou. H dpa Ba éxel tn popey HHMM. Mo
Tapddetypo, N wpa 1620 avtiotoxel otnv wpa 16:20
(int)

next  Aeiktng otov emdpevo kduPo tne Motag (struct flights*)
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pld10 pld90 pld60
0400 1600 1630 S60
dest_0
next —— next next
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next
dest” 3
dest” 4
pld50 pld80
dest_5
0200 1200 S50
next —— next
dest’ 6
dest” 7
dest” 8
dest”9
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MeyovoTa



‘Evat yeyovdcg amotedel pioe evépyela tov ekteAeiton péoo oto ovoTNUA

pog. Mo mopdderypa :

o Eloaywyn pog alepomoplkiic etopeiog

e Eloaywyn evdg aepoTAdvou otov oTdNO ULOLG ETOLPELOLG

o K.T.\.
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Apxeia Neyovotwv

e To yeyovéto autd efva katorywpnuéva oe k&moo apyetow (test
files)

e Ta apyeiat utdpyxouv otn oehida Touv pabfuoatoc

o To mpdypoyppor kével parse oLuTd oL apxelol ko eKTEAEL TN
OUVAPTNOT TOV ALVTLOTOLXEL OTO £KALOTOTE YEYOVOG

o Acv ypetdleton vor Yporptel eTUWTAEOV KOBKALG YLOL TO XELPLOKO TwV
YEYOVOTWY

e To pbvo mov atmovotdlel eivail M VAOTOINOTN TWV CUVAPTHOEWY
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event_id [arithmetic_arguments [...]]
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Eidn Neyovétwv




Ewoaywyn pog aepotmopikfc etopeiong otov Spuho

Register Airline
R ald

Oplopato:

ald  AvalyvwploTikd TNg oLEPOTIOPLKNG ETOLLPE-
{og
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Register

Katd to yeyovédg autd:

1. Oa yivel elooywyn evég véou xpfotn pe avayveplotikd [ald] ot
MoTto aepoTopk®V AMOTO ULEPOTIOPLKMV ETOULPELDV
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Mopdderypo

Register Airline
R 20
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ald10 ald30
next next
prev prev
airplane airplane
pljlo pldlﬂ-o
o] 2
1600 1000
next next
ijZO pldiSO
2 5
1700 0200
next next
plleO
o]
0400
next
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next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane
pld10 pld40
[0} 2
1600 1000
next next
pld20 pldso0
2 5
1700 0200
next next
pld60
[0}
0400
next
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Insert Airplane

Ewooywyt evég aepomhdivou pe avoryvwplotikéd [pld] otn Nota
aepoTAGVWY TN etapeiog pe avaryvwplotikd [ald] Tov metdel Ttpog

Tov Tpooplopd [dest] tnv wpa [depart_time]

Insert Airplane

| ald pld dest depart_time

Oplopata :
ald
pld

dest
depart_time

HY-240 — Aopég Acedopévwv

AvalyvwploTikd  oLepOTIOPLKNG  &-
Towpeiog

AvayvoploTiké alepoTtAdlvou
AvalyvwploTikd TPOOopLORLOY
‘Qpat  ovaLXWPNoMG TOU  OLEPO-
TA&VOU TLPOC TOV T(POOPLOKO
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Insert Airplane

Kot to yeyovdcg autd:

1. Avalntolue otn MoTal OLepOTLOPLKAV ETOLELV, TNV TPl e
avoyveplotikd ald

2. Ewodyoupe otn Mot aepomAdvav tne staupeiog éva véo kduPo e
VLY VWPLOTLKO pld

3. Me tnv topdpetpo dest B evtomioste TNV KatdAANAN Aota oTov
Tiivotkal T(PoopLopV ko étertal Bow elodlyete éval véo kdufo Tou va
AVTLTPOOWTEVEL TN VEX TTTHON oTNV MoTo TTHoEWV.

4. MNpoooy1n: Metd améd kdBe slooywyn, N Moto aepoTAdV®V Kol M
Mota mthoswv Oa Tpémel va Ttocpaévouy Ta&vopmuévec
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Mopdderypo

Insert Airplane
/20 70 5 1000
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next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane
pldi0 pld4o pld80
[0} 2 5
1600 1000 1200
next next next
pld20 pld50 pldoo
2 5 (0]
1700 0200 1630
next next next
pld60
[0}
0400
airplane
25 of 74
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v 13
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next prev
ald10 ald30
next next
prev prev
airplane airplane
pid10 pld40 pld8o
[0} 2 5
1600 1000 1200
next next next
pld20 pld50 pldoo
2 5 (0]
1700 0200 1630
next next next
pld60
[0}
0400
airplane
26 of 74
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v 13
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next prev
ald10 ald30
next next
prev prev
airplane airplane
pldi0 pld40
o] 2
1600 1000
next next
pld20 pld50 pld8o
2 5 5
1700 0200 1200
next next next
pld60 pldoo
o o
0400 1630
airplane next
27 of 74
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pld10 pld90 pld60
0400 1600 1630 S60
dest_0
next —— next next
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next
dest” 3
dest” 4
pld50 pld80
dest_5
0200 1200 S50
next —— next
dest’ 6
dest” 7
dest” 8
dest”9
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pld10 pld90 pld60
0400 1600 1630 S60
dest_0
next —— next next
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next
dest”3
dest” 4
pld50 pld80
0200 1200 S50
next —— next
dest’ 6
dest” 7
dest” 8
dest”9
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pld10 pldo0 pld60
0400 1600 1630 S60
dest_0
next ——> next next >
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next
dest” 3
dest” 4
pld50 pld70 pld80
dest_5
0200 1000 1200 S70
next —— next next ——
dest’ 6
dest” 7
dest” 8
dest” 9
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Cancel Flight

Amdoupon evdg aepoTAdvou pe avaryvwplotikd [pld] atd to otdlo tng
aepoTioplk g eTaupeiog pe avaryvoplotikd [ald] Tou ta&devel otov
Tpooplopd [dest]

Cancel Flight
C pld ald dest

Oplopata :
pld  Avayvwplotikd aepoTAdvou

ald  Avalyvwplotikd oepoToptkig eTapeiong
dest  AvalyvwploTtikd TpOOpLOLOU
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Cancel Flight

Kot to yeyovédc autd:

1. Avalntdpe tnv etoupsion e avoyvwplotikd ald otn AMota

OLEPOTLOPLKAV ETOUPELLOV

2. Apopovpe amd tn Moto aepoTAAV®V TNG £TALPELNLG TO
aepoTA&vo pe avayvwptotikd pld

3. Evrtomiloupe péow tov dest tnv katdAANAN Aota oTov Tivako
T(POOPLOUDV

4. Agoupovpe tov kéuBo pe avayvwplotikéd pld amd tn Mota
TITHOEWV TOV ALVTLTIPOCWTEVEL TO ALEPOTIAGLVO
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Mopdderypo

Cancel Flight
C70205

HY-240 — Aonég Aedopévwv 33 of 74 kolokasis@csd.uoc.gr


https://www.csd.uoc.gr/~hy240b
mailto:kolokasis@csd.uoc.gr

HY-240 — Aopég Aedopévwv

next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane

pldi0 pld40 pld70

0 2 5
1600 1000 1000
next next next
pld20 pld50 pld8o

2 5 5
1700 0200 1200
next next next
pld60 pldoo

[0} (0]
0400 1630
airplane next
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v 13
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next prev
ald10 ald30
next next
prev prev
airplane airplane
pldi0 pld40 pld70
0 2 5
1600 1000 1000
next next next
pld20 pld50 pld8o
2 5 5
1700 0200 1200
next next next
pld60 pldoo
[0} (0]
0400 1630
airplane next
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next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane
pldi0 pld40
0 2
1600 1000
next next
pld20 pld50 pld8o
2 5 5
1700 0200 1200
next next next
pld60 pldoo
[0} (0]
0400 1630
airplane next
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pld10 pldo0 pld60
0400 1600 1630 S60
dest_0
next ——> next —> next —>
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next —
dest” 3
dest” 4
i |
pld50 pld70 pld80
dest_5
0200 1000 1200 S70
next —— next next ——
dest’ 6
dest” 7
dest” 8
dest” 9
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pld10 pldo0 pld60
0400 1600 1630 S60
dest_0
next ——> next ——>| next —
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next —
dest”3
dest” 4
4
pld50 pld70 pld80
dest_5
0200 1000 1200
next —— next — next
dest’ 6
dest” 7
dest” 8
dest” 9
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pld10 pldo0 pld60
0400 1600 1630 S60
dest_0
next |—— next next | —
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next
dest”3
dest” 4
|
pld50 pld80
dest_5
0200 1200 570
next —— next ——
dest’ 6
dest” 7
dest” 8
dest” 9
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pld10 pld90 pld60
0400 1600 1630 S60
dest_0
next —— next next
dest”1
pld40 pld20
dest_2
1000 1700 520
next —— next
dest” 3
dest” 4
¥ |
pld50 pld80
dest_5
0200 1200 S50
next — next
dest’ 6
dest” 7
dest” 8
dest”9
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next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane
pldi0 pld40
0 2
1600 1000
next next
pld20 pld50 pld8o
2 5 5
1700 0200 1200
next next next
pld60 pldoo
[0} (0]
0400 1630
airplane next
41 of 74
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next prev
ald10 ald30 ald20
next next next
prev prev prev
airplane airplane airplane
pldi0 pld40 pld80
0 2 5
1600 1000 1200
next next next
pld20 pld50 pldoo
2 5 (0]
1700 0200 1630
next next next
pld60
[0}
0400
airplane
42 of 74
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Delete Airline

Awayporpt Tng etaupelog pe avaryvwplotikd [ald] ard tov So

Delete Airline
D ald

Oplopota :

ald  AvalyvwploTikd oepoTtoplkfg eTOUpPElog
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Delete Airline

Katd to yeyovédce autd:

1. Avalntolue otn MoTo aepOTIOPLKOV ETAULPELLV TNV £TOUPELDL [Le
avayvwplotikd ald

2. Aiotpéxoupe T MoTol aepoTAAV®V TNG eTAUPElaG Kol
Srarypdpoupe tov kébe k6uPo
3. Mo k&Be agpomhdvo Oo Tpémet:
3.1 Xpnowomoldvtag to dest tou kébe aepomhdvou Ba evtomilete T
Aot TTHOEWVY TOV TTPOOPLOKLOV
3.2 Xpnowotoidvtog to pld Bo evtomilete ko O Saypdpete To
oepOTAAVO e avayvwploTikd pld amd tn Aot tthoewv Tou
TPOOPLOKOY
4. Oa Tpétel val dlorypdpete attd TN AMOTO LEPOTIOPLKV ETOLLPELV
TNV eTaupela pe avaryvwplotikd ald
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Acquisition Airline

E€ayopd tng aepotopikc etapeiog [ald:] amd tnv aepoTopik
etoupeio [alds]

Acquisition Airline
A ald1 a/d2

Oplopoto:
ald 1 AvoyvwploTikd olepoTtopLlkfG eTalpeiolg
Tov e€ayopdleTal

ald 2 AvayvwploTikd olepoToplkfc eTapeiog
Tov e€ayopdlet
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Acquisition Airline

Katd to yeyovédc auto:

1. Avaldntdue otn Moto TwV ALePOTIOPLKAOV ETOUPELKV TIC £TOUPELEC pe
VLY VWPLOTIKE aldy ko alds

2. Alotpéxoupe TTopdAANAA TLG AMOTEC AEPOTIALVWV TWV ETOULPELLV
KOLL TLG OUVEVIVOULE

3. Awaypdpoupe TNV etoupsior e ovoryvwplotikéd ald; amd tn Mota
TWV OLEPOTIOPLKLV ETOLLPELLV

4. Tpocoyn: H NMota Twv aepoTAdV®OV TNG AepOTOPLKHG ETOUPELG
pe avayvwploTtikd ald, mov Ba mpokOdel petd tn cuvévwor Ba
TipéTel vau eiva Tawounuévn, evd M AMoto aepoTALV®VY TNC
aepoToptknc etoupeioc ald; Oa Tpétel val eivor kevn

5. Mpoooyn: H xpovik? ToAumhokdtnta autod Tov yeyovdtog Oa
mpémel v ebvor O(nl + n2), émou nl ko n2 eivou to TAHBoG
OTOLXELWV TWV AOTOV OLEPOTIAGVWY TWV GLEPOTIOPLKAV ETALPELWDV
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Mopdderypo

Acquisition Airline
A 20 10
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Subsidiary Company

H etoupeio pe avaryvwpiotikd [aldy] e€oyopdlel tor oepomAdiver Tng
QLEPOTLOPLKTG £TOUPELOLG e otvaryvwploTikd [ald ], Ta oTtolo ektehobv

TTNON TPOS VAL CUYKEKPLLEVO TLPOOPLOWO.

Subsidiary Company
S ald, ald, dest

Oplopocto:

ald 1 AvayvwploTikd olepoToplkfc eTapeiog
TLOU TLOUAG QLEPOTIAGLVOL
ald 2 AvayvwploTikd olepoTtoplkfc eTalpeiog
Tov e€ayopdlel aepoTAdvaL
dest  AvoLyvwpLoTLKO TTPOOPLOLOV
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Subsidiary Company

Katd to yeyovédg avutd:

Avallntodpe otnv Motal TOV aepOTIOPLKMOV ETALPELMV TIG ETOUPELEG
pe ovoryvwplotikd aldy kow alds, avtiotouya

Avatpéyoupe T Mota Twv agpoTAdvwy Tng ald;, ko Bpiokouue
kéOe aepomtAdvo Tou ekteAel TTHON PO TOV TpoopLopd dest
ALotyp&POouE TO ALePOTIAGVO ATLd TN MOTO KL TO ELOGYOUME 0T
MoTa Twv aepoTALVWY TNEC ALEPOTIOPLKTC ETOUPELLG e
avoyvwplotikéd ald,

Mpoooyn: H Nota twv aepomAdvawv Tne etoupeiog e
avayvwplotikd ald, mov Bo pokOdel petd TNV ekTéAeon Tov
yeyovétoc autol Do tpétel vau eiva Tagvounuévn

Mpoooyn: H xpovik? TohvmhokdTntal Tou yeyovdtoc Oal pémel
va glvor O(m + n), 6Tov p eivor To TAB0g Twv oepoTAdVwY Tov
e€ayopdlovtan ko v To TAHBog Twv otoyxeiwv otn NMota
AEPOTIAAVWY TNG ALEPOTIOPLKTG ETOUPELNLG e VALY VwpLoTIkS ald?2
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Partition Airplanes Equally

H etoupeio pe avayvwpiotikd [ald] khetver ko tor ocepomAdver Tng
potpdlovton Lot oTig VTtdAOLTEC eTaupeiec Tov opilov

Partition Airplanes Equally
P ald

Oplopoto:

ald  AvalyvwploTikd TNG oLePOTIOPLKNG ETOLPE-
loc
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Partition Airlines Equally

Katd to yeyovédc autd:

e Avalntolue otn MoTo TwV AepOTIOPLKMOV ETOLPELDY TTV £TALPELRL
ME avaryvoploTtikd ald

e =ek®VToC aTd TNV eTonpeior outt], B kdvete KOUTAAANAT
dudloxion zig-zag otn Aota Ttpokelpuévoy var artodobel éval
aepomAdvo ot kdBe etoupeior péxpl N AoTto aepoTA&V®WVY TN
OVYKEKPLLEVTC eTOLpEloLG Vo adeldoel

e H zig-zag Sidoyion Ba mpémer va yiver we e&fc: Ard tov kéufo tng
etoupeiog pe avaryvwplotikd ald Ba tpoxwpdite apyikd évar kdpPo
8e€Lé ko éval kéuPo. ‘Emerta 2 kéuPouc de&Ld kol 0o aplotepd

K.O0.K
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Mopdderypo

Partition Airline
P 10
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Travel

‘Evag xphotng BéAel var avallnthioet dheg Tig TThoelg Ttovu tagidevouy
TPOG TOV TPoopLlopd [dest] kaw ovorxwpodv petd Tnv wpo [timestamp].

Travel

T dest timestamp
Opioparta:

dest  Avaryvwplotikd [Mpooplopot
time_stamp  ‘Qpo avorydpnong TTHong
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Travel

Katd to yeyovédcg autd:

e Avalntolue otov Tivako T(POoPLO®V ToV Tpooplod dest

e Aiatpéxoupe TN AMoTal TTHOEWV TOU TPOOPLOKOY KOl EKTUTICVOULE
OAeg TLC TITHOELG TTOV €XOUV POl ALVOLXWPNONG KETE TNV WP
timestamp
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Print Airlines

Extimwon dAwv Twv alepOTIOPLKOV ETALPELDV

X
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Print Destinations

Extimwon dAwv Twv TPooplopov attd Tov Tivokal TIPOOpLOKMV

Y
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