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'Askhsh 1.
'Estw ìti h t.m. X akoloujeÐ Gkaousian  katanom  me mèsh tim  -10 kai diaspor� σ2 = 4, dhlad 
X ∼ N(−10, 4). Na upologÐsete tic parak�tw pijanìthtec sunart sei tim¸n thc ajroistik c su-
n�rthshc katanom c (ASK) thc tupik c Gkaousian c, Φ(x), me jetik� orÐsmata tou x.

(a) P (X < 0) (b) P (−10 < X < 5) (g) P (|X| ≥ 5) (d) P (X2 − 3X + 2 > 0)

'Askhsh 2.
To pl�toc enìc metallikoÔ Ðqnouc se mÐa plakèta yhfiakoÔ kukl¸matoc montelopoieÐtai wc mia
Gkaousian  tuqaÐa metablht  me mèsh tim  µ = 0.9 µm kai tupik  apìklish σ = 0.003 µm.

(a) 'Iqnh pou to pl�toc touc den brÐsketai sto eÔroc tim¸n 0.9± 0.005 µm eÐnai ellatwmatik�. Ti
posostì twn iqn¸n eÐnai ellatwmatik�?

(b) Mia nèa mèjodoc kataskeu c kuklwm�twn, h opoÐa par�gei Ðqnh me mikrìterec apoklÐseic
pl�touc, jèloume na mhn par�gei parap�nw apì èna ellatwmatikì Ðqnoc sta 100. Poia prèpei eÐnai
h mègisth tim  tou σ gia thn nèa mèjodo ¸ste aut  na petuqaÐnei to stìqo thc?

'Askhsh 3.
H t.m. X eÐnai omoiìmorfa katanemhmènh sto di�sthma [−1, +1].

(a) BreÐte thn sun�rthsh puknìthtac pijanìthtac (pdf) thc t.m. Y = X2.

(b) BreÐte thn pdf thc t.m. Z = g(X) ìpou

g(u) =

{
u2, an u ≥ 0
−u2, an u < 0

'Askhsh 4.
'Enac analogiko/yhfiakìc metatropèac (A/D converter) analogikoÔ se yhfiakì s ma apoteleÐtai
apì èna deigmatol pth kai èna kbantist . To analogikì s ma X montelopoieÐtai wc mÐa tupik  Gka-
ousian  t.m., X ∼ N(0, 1). O sugkekrimènoc 1−bit kbantist c pou qrhsimopoioÔme metasqhmatÐzei
to analogikì s ma X se dÔo timèc wc ex c: Y = α, an X > 0 kai Y = −α, an X ≤ 0. Profan¸c,
h Y eÐnai mÐa diakrit  tuqaÐa metablht .

(a) Poi� eÐnai h sun�rthsh pijanìthtac thc t.m. Y ?
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(b) To tetragwnikì sf�lma anapar�stashc tou X apì to Y orÐzetai wc:

Z =

{
(X − α)2, an X > 0
(X + α)2, an X ≤ 0

kai profan¸c eÐnai kai autì mÐa (suneq c) tuqaÐa metablht . Jèloume na epilèxoume thn tim  tou α
ètsi ¸ste na elaqistopoieÐtai to mèso tetragwnikì sf�lma E[Z]. UpologÐste to E[Z] sunart sei
tou α kai sth sunèqeia p�rte thn par�gwgo wc proc α gia na breÐte thn tim  tou α pou elaqistopoieÐ
to E[Z].

(g) T¸ra sac zhteÐtai na sqedi�sete ènan 3 − bit A/D metatropèa 23 = 8 epipèdwn. Autìc o
metatropèac kbantopoieÐ to X ston piì kontinì akèraio W sto eÔroc −3 èwc +3. Dhlad , W = 3
an X ≥ 2.5, W = 2 an 1.5 ≤ X ≤ 2.5, W = 1 an 0.5 ≤ X ≤ 1.5, . . . , W = −3 an X < −2.5. To
W eÐnai mÐa diakrit  tuqaÐa metablht . BreÐte thn sun�rthsh pijanìthtac tou W .

(d) H èxodoc tou A/D metatropèa eÐnai h 3 − bit sumpl rwma wc proc 2 anapar�stash tou W .
Ac upojèsoume ìti h èxodoc eÐnai (Z2, Z1, Z0). Tìte h tri�da (0, 1, 0) apoteleÐ thn anapar�stash
tou W = 2, en¸ h tri�da (1, 1, 0) apoteleÐ thn anapar�stash tou W = −2. Poia eÐnai h sun�rthsh
pijanìthtac tou Z2? tou Z1? tou Z0? Shmei¸ste ìti h tri�da (1, 0, 0) h opoÐa antistoiqeÐ sto -4
den eÐnai pijan  èxodoc apì autìn ton A/D metatropèa.

'Askhsh 5.
Oi suneqeÐc tuqaÐec metablhtèc X kai Y èqoun apì koinoÔ pdf

fX,Y (u, v) =





0.5, an 0 ≤ u < 1, 0 ≤ v < 1 kai 0 ≤ u + v < 1
1.5, an 0 ≤ u < 1, 0 ≤ v < 1 kai 1 ≤ u + v < 2
0, alloÔ

(a) BreÐte thn perijwriak  pdf tou X, fX(x).

(b) UpologÐste tic pijanìthtec P (X + Y ≤ 3/2) kai P (X2 + Y 2 ≥ 1).

'Askhsh 6.
Oi suneqeÐc tuqaÐec metablhtèc X kai Y èqoun apì koinoÔ pdf

fX,Y (u, v) =

{
2e−u−v, an 0 < u < v < ∞
0, alloÔ

(a) Sqedi�ste to u−v epÐpedo kai deÐxte thn perioq  ìpou h fX,Y (u, v) paÐrnei mh mhdenikèc timèc.

(b) UpologÐste tic perijwriakèc pdf twn X kai Y , fX(u) kai fY (v), antÐstoiqa.

(g) EÐnai oi tuqaÐec metablhtèc X kai Y anex�rthtec?

(d) UpologÐste thn pijanìthta P (Y > 3X)

(e) Gia a > 0, upologÐste thn pijanìthta P (X + Y ≤ a)

(st) QrhsimopoieÐste to apotèlesma tou erwt matoc (e), gia na breÐte thn pdf thc tuqaÐac meta-
blht c Z = X + Y .


