
P.J., THMMU HU345: ANAGNWRISH PROTUPWN Ak.'Etoc 2013-14
18-09-2014 Epanalhptik  Exètash Om�da A

Onoma/numo: Upograf :

AM: Ex�mhno: Arijmìc difÔllwn:

PARATHRHSEIS: Anoiqtèc shmei¸seic maj matoc. Kleist� kinht� kai upologistèc.

Jèma 1: (40%) 'Estw dÔo kl�seic ω1 kai ω2 me ta akìlouja 2-D dianÔsmata qarakthri-

stik¸n ekpaÐdeushc (tèssera gia k�je kl�sh, grammèna se morf  x = [ x1 , x2 ]T ):

ω1 : [ 1 , 1 ]T , [ 2 , 1 ]T , [ 1 , 2 ]T , [ 2 , 2 ]T

ω2 : [−1 ,−1 ]T , [−2 ,−1 ]T , [−1 ,−2 ]T , [−2 ,−2 ]T .

'Estw epÐshc kai èna di�nusma dokim c xtest = [ 1 , 0 ]T .

(a, 12%) Sqedi�ste ta parap�nw dianÔsmata sto 2-D q¸ro me �xonec ta x1 , x2 . EÐnai oi kl�seic
grammik� diaqwrÐsimec (me b�sh ta dianÔsmata ekpaÐdeushc)? An nai, d¸ste mÐa sun�rth-
sh di�krishc g(x) = w1 x1 + w2 x2 + w0 me di�nusma suntelest¸n w = [ w1 , w2 , w0 ]T ,
pou diaqwrÐzei tic dÔo kl�seic me g(x) > 0 gia x ∈ ω1 kai g(x) < 0 gia x ∈ ω2 (gia
ta dianÔsmata ekpaÐdeushc) kai pou taxinomeÐ to di�nusma dokim c sthn kl�sh ω2 .

(b, 12%) BreÐte th grammik  sun�rthsh di�krishc twn dÔo kl�sewn me b�sh ton algìrijmo perce-
ptron (se morf  batch), arqikopoi¸ntac ton algìrijmo me timèc w(0) = [ 1 , 1 ,− 15/4 ]T

kai qrhsimopoi¸ntac b ma ρ = 1/4 . Sqedi�ste thn kai taxinom ste to xtest me aut n.
ShmeÐwsh: O sumbolismìc thc g(x) kai ta prìshma epilog c twn kl�sewn eÐnai ìpwc
sto upo-er¸thma (a) .

(c, 16%) UpologÐste me th mèjodo thc mègisthc pijanof�neiac kanonikèc katanomèc (2-D Gaus-
sian) gia tic upì sunj kh sunart seic puknìthtac pijanìthtac p (x |ω1 ) kai p (x |ω2 ) .
Sth sunèqeia taxinom ste to xtest me b�sh th jewrÐa apof�sewn tou Bayes.

[SUNEQEIA: JEMATA 2 KAI 3 STHN PISW SELIDA]
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Jèma 2: (25%) Ta parak�tw eÐnai anex�rthta upo-erwt mata:

(a, 12%) 'Estw ta okt¸ dianÔsmata ekpaÐdeushc tou Jèmatoc 1, ta opoÐa parousi�zontai sto
basikì akoloujiakì algorijmikì sq ma omadopoÐhshc (BSAS) me thn akìloujh seir�:

x1 =[ 1 , 1 ]T, x2 =[ 2 , 2 ]T, x3 =[ 1 , 2 ]T, x4 =[ 2 , 1 ]T,

x5 =[−1 ,−1 ]T, x6 =[−2 ,−1 ]T, x7 =[−1 ,−2 ]T, x8 =[−2 ,−2 ]T.

Omadopoi ste ta dianÔsmata aut� me b�sh ton algìrijmo BSAS, qrhsimopoi¸ntac thn
apìstash L1 (Manhattan distance), kat¸fli θ = 1.25 , kai jewr¸ntac ìti oi antiprì-
swpoi twn om�dwn pou prokÔptoun eÐnai h mèsh tim  twn mel¸n thc om�dac. Sqedi�ste
tic om�dec ston 2-D q¸ro kai sqoli�ste an to prìblhma epidèqetai perissìterec lÔseic.

(b, 13%) 'Estw dÔo dianÔsmata ekpaÐdeushc apì k�je kl�sh tou Jèmatoc 1, sugkekrimèna ta:

x1 =[ 1 , 1 ]T, x2 =[ 2 , 2 ]T, x3 =[−1 ,−1 ]T, x4 =[−2 ,−1 ]T.

Omadopoi ste ta dianÔsmata ierarqik�, qrhsimopoi¸ntac ton susswreutikì algìrij-
mo omadopoÐhshc (agglomerative clustering) me b�sh thn apìstash L1 (Manhattan
distance). QrhsimopoieÐste gia enhmèrwsh twn apost�sewn tou pÐnaka anomoiìthtac
ton algìrijmo aploÔ desmoÔ (single link). Sqedi�ste to dentrìgramma anomoiìthtac
(dendrogram) pou prokÔptei.

Jèma 3: (35%) 'Estw dÔo kl�seic ω1 kai ω2 me ta akìlouja 2-D dianÔsmata qarakthri-

stik¸n ekpaÐdeushc (grammèna se morf  x = [ x1 , x2 ]T ):

ω1 : [ 1 , 0 ]T , [−1 , 0 ]T , [ 3 , 1 ]T , [−3 , 1 ]T , [ 3 ,−1 ]T , [−3 ,−1 ]T ,

ω2 : [ 1 , 2 ]T , [ 1 ,−2 ]T , [−1 , 2 ]T , [−1 ,−2 ]T .

'Estw epÐshc kai èna di�nusma dokim c xtest = [ 3 , 2 ]T .

(a, 12%) Sqedi�ste ta parap�nw dianÔsmata sto 2-D q¸ro me �xonec ta x1 , x2 . EÐnai oi kl�seic
grammik� diaqwrÐsimec (me b�sh ta dianÔsmata ekpaÐdeushc)?

(b, 10%) Taxinom ste to di�nusma dokim c me b�sh ton kanìna twn tri¸n plhsièsterwn geitìnwn
(3-NN), qrhsimopoi¸ntac thn EukleÐdeia apìstash (L2) metaxÔ dianusm�twn.

(c, 13%) Kataskeu�ste (kai sqedi�ste) ènan poluwnumikì taxinomht  pou na taxinomeÐ ta dia-
nÔsmata ekpaÐdeushc swst� stic dÔo kl�seic kai taxinom ste to di�nusma dokim c me
autìn. EpÐshc, sqedi�ste tic perioqèc apìfashc gia k�je kl�sh ston arqikì q¸ro.
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P.J., THMMU HU345: ANAGNWRISH PROTUPWN Ak.'Etoc 2013-14
18-09-2014 Epanalhptik  Exètash Om�da B

Onoma/numo: Upograf :

AM: Ex�mhno: Arijmìc difÔllwn:

PARATHRHSEIS: Anoiqtèc shmei¸seic maj matoc. Kleist� kinht� kai upologistèc.

Jèma 1: (40%) 'Estw dÔo kl�seic ω1 kai ω2 me ta akìlouja 2-D dianÔsmata qarakthri-

stik¸n ekpaÐdeushc (tèssera gia k�je kl�sh, grammèna se morf  x = [ x1 , x2 ]T ):

ω1 : [−1 ,−1 ]T , [−2 ,−1 ]T , [−1 ,−2 ]T , [−2 ,−2 ]T ,

ω2 : [ 1 , 1 ]T , [ 2 , 1 ]T , [ 1 , 2 ]T , [ 2 , 2 ]T .

'Estw epÐshc kai èna di�nusma dokim c xtest = [ 1 , 0 ]T .

(a, 12%) Sqedi�ste ta parap�nw dianÔsmata sto 2-D q¸ro me �xonec ta x1 , x2 . EÐnai oi kl�seic
grammik� diaqwrÐsimec (me b�sh ta dianÔsmata ekpaÐdeushc)? An nai, d¸ste mÐa sun�rth-
sh di�krishc g(x) = w1 x1 + w2 x2 + w0 me di�nusma suntelest¸n w = [ w1 , w2 , w0 ]T ,
pou diaqwrÐzei tic dÔo kl�seic me g(x) > 0 gia x ∈ ω1 kai g(x) < 0 gia x ∈ ω2 (gia
ta dianÔsmata ekpaÐdeushc) kai pou taxinomeÐ to di�nusma dokim c sthn kl�sh ω2 .

(b, 12%) BreÐte th grammik  sun�rthsh di�krishc twn dÔo kl�sewn me ton algìrijmo perceptron
(se morf  batch), arqikopoi¸ntac ton algìrijmo me timèc w(0) = [− 1 ,− 1 ,− 15/4 ]T

kai qrhsimopoi¸ntac b ma ρ = 1/4 . Sqedi�ste thn kai taxinom ste to xtest me aut n.
ShmeÐwsh: O sumbolismìc thc g(x) kai ta prìshma epilog c twn kl�sewn eÐnai ìpwc
sto upo-er¸thma (a) .

(c, 16%) UpologÐste me th mèjodo thc mègisthc pijanof�neiac kanonikèc katanomèc (2-D Gaus-
sian) gia tic upì sunj kh sunart seic puknìthtac pijanìthtac p (x |ω1 ) kai p (x |ω2 ) .
Sth sunèqeia taxinom ste to xtest me b�sh th jewrÐa apof�sewn tou Bayes.

[SUNEQEIA: JEMATA 2 KAI 3 STHN PISW SELIDA]
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Jèma 2: (25%) Ta parak�tw eÐnai anex�rthta upo-erwt mata:

(a, 12%) 'Estw ta okt¸ dianÔsmata ekpaÐdeushc tou Jèmatoc 1, ta opoÐa parousi�zontai sto
basikì akoloujiakì algorijmikì sq ma omadopoÐhshc (BSAS) me thn akìloujh seir�:

x1 =[ 1 , 1 ]T, x2 =[ 1 , 2 ]T, x3 =[ 2 , 1 ]T, x4 =[ 2 , 2 ]T,

x5 =[−1 ,−1 ]T, x6 =[−2 ,−2 ]T, x7 =[−1 ,−2 ]T, x8 =[−2 ,−1 ]T.

Omadopoi ste ta dianÔsmata aut� me b�sh ton algìrijmo BSAS, qrhsimopoi¸ntac thn
apìstash L1 (Manhattan distance), kat¸fli θ = 1.25 , kai jewr¸ntac ìti oi antiprì-
swpoi twn om�dwn pou prokÔptoun eÐnai h mèsh tim  twn mel¸n thc om�dac. Sqedi�ste
tic om�dec ston 2-D q¸ro kai sqoli�ste an to prìblhma epidèqetai perissìterec lÔseic.

(b, 13%) 'Estw dÔo dianÔsmata ekpaÐdeushc apì k�je kl�sh tou Jèmatoc 1, sugkekrimèna ta:

x1 =[ 1 , 1 ]T, x2 =[ 1 , 2 ]T, x3 =[−1 ,−1 ]T, x4 =[−2 ,−2 ]T.

Omadopoi ste ta dianÔsmata ierarqik�, qrhsimopoi¸ntac ton susswreutikì algìrijmo
omadopoÐhshc (agglomerative clustering) me b�sh thn apìstash L1 (Manhattan dista-
nce). QrhsimopoieÐste gia enhmèrwsh twn apost�sewn tou pÐnaka anomoiìthtac ton
algìrijmo pl rouc desmoÔ (complete link). Sqedi�ste to dentrìgramma anomoiìthtac
(dendrogram) pou prokÔptei.

Jèma 3: (35%) 'Estw dÔo kl�seic ω1 kai ω2 me ta akìlouja 2-D dianÔsmata qarakthri-

stik¸n ekpaÐdeushc (grammèna se morf  x = [ x1 , x2 ]T ):

ω1 : [ 1 , 2 ]T , [ 1 ,−2 ]T , [−1 , 2 ]T , [−1 ,−2 ]T ,

ω2 : [ 3 ,−1 ]T , [−3 ,−1 ]T , [ 1 , 0 ]T , [−1 , 0 ]T , [ 3 , 1 ]T , [−3 , 1 ]T .

'Estw epÐshc kai èna di�nusma dokim c xtest = [−3 ,−2 ]T .

(a, 12%) Sqedi�ste ta parap�nw dianÔsmata sto 2-D q¸ro me �xonec ta x1 , x2 . EÐnai oi kl�seic
grammik� diaqwrÐsimec (me b�sh ta dianÔsmata ekpaÐdeushc)?

(b, 10%) Taxinom ste to di�nusma dokim c me b�sh ton kanìna twn tri¸n plhsièsterwn geitìnwn
(3-NN), qrhsimopoi¸ntac thn EukleÐdeia apìstash (L2) metaxÔ dianusm�twn.

(c, 13%) Kataskeu�ste (kai sqedi�ste) ènan poluwnumikì taxinomht  pou na taxinomeÐ ta dia-
nÔsmata ekpaÐdeushc swst� stic dÔo kl�seic kai taxinom ste to di�nusma dokim c me
autìn. EpÐshc, sqedi�ste tic perioqèc apìfashc gia k�je kl�sh ston arqikì q¸ro.
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