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1. a) Na upologisteÐ h kateujunìmenh par�gwgoc Duf(x0) thc sun�rthshc f(x, y) = xy+4sin(x) sto shmeÐo
x0 = (0, 1) kata thn kateÔjunsh tou dianÔsmatoc u = (3, 4)
b)Na upologisteÐ h kateujunìmenh par�gwgoc Duf(1,−1, 2) thc sun�rthshc f(x, y, z) = x2y2 + z(x + y)
sto shmeÐo A = (1,−1, 2) kata thn kateÔjunsh tou dianÔsmatoc u = 1

5 (0, 3, 4).
Ti sumpèrasma bgaÐnei apo to apotèlesma?
Ap�nthsh
a)

Duf(x0) = lim
t→0

f((0, 1) + t( 3
5 , 4

5 ))
t

=
6
5

b)

Duf(xA) = ~∇fû = (4, 0, 0)(0,
3
5
,
4
5
) = 0

'Ara to di�nusma eÐnai k�jeto sthn klÐsh.

2. Ean f(x, y) = exy2
kai x = x(t) = tcos(t), y = y(t) = tsin(t) upologÐste thn olik  par�gwgo df

dt sto
shmeÐo t = π

2
Ap�nthsh

df

dt
=

df

dx

dx

dt
+

df

dy

dy

dt

AntikajistoÔme gia t = π
2 , kai paÐrnoume

df
dt |t= π

2
= −π3
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3. Na exetastoÔn oi parak�tw sunart seic gia mègistec - el�qistec timèc:
a) f(x, y) = x2 + y2 − 4x + 6y + 25
b) g(x, y) = x3 + y3 + 3xy
Ap�nthsh
a) El�qisto gia x = 2, y = −3
b) Mègisto gia x = −1, y = −1. Sagmatikì shmeÐo sthn arq  twn axìnwn.

4. Na brejoÔn ta olik� mègista kai el�qista thc sun�rthshc z = f(x, y) = 2x2−4x+y2−4y+1 sto kleistì
trigwnikì qwrÐo pou fr�ssetai apo tic eujeÐec x = 0, y = 2, y = 2x sto 1o tetarthmìrio.
Ap�nthsh
Olikì mègisto sthn arq  twn axìnwn, Ðso me 1. Olikì el�qisto sto shmeÐo A(1, 2) Ðso me -5.

5. BreÐte ta topik� mègista kai el�qista thc sun�rthshc f(x1, x2) = x3
1 + x3

2 − 3x1 − 12x2 + 20.
Ap�nthsh
Mègisto sto A(-1, -2). El�qisto sto B(1,2).

6. DÐnetai èna orjog¸nio parallhlepÐpedo dedomènou ìgkou V , anoiqtì apo p�nw. BreÐte poièc ja prèpei na
eÐnai oi diast�seic tou x1, x2, x3 ètsi ¸ste to sunolikì embadì twn pleur¸n tou na eÐnai el�qisto.
Ap�nthsh
x = y = 3

√
2V , z = 3

√
V
2

1



7. a) H jermokrasÐa twn shmeÐwn tou q¸rou orÐzetai apo thn sun�rthsh T (x, y, z) = x2 − y − 2z.
'Ena pthnì pou brÐsketai sto shmeÐo A(1, 2, 1) pet�ei proc thn kateÔjunsh tou dianÔsmatoc ~u( 2

3 , −1
3 , 2

3 ) me
thn elpÐda oti ja zestajeÐ. EÐnai oi elpÐdec tou b�simec?
b)H jermokrasÐa twn shmeÐwn tou q¸rou orÐzetai apo thn sun�rthsh f(x, y, z) = x2y + yz − exy. Na
upologisteÐ o rujmìc metabol c thc jermokrasÐac sto shmeÐo R(1, 1, 1) wc proc thn kateÔjunsh tou
dianÔsmatoc ~PO, ìpou O h arq  twn axìnwn. Na brejeÐ h kateÔjunsh tou mègistou rujmoÔ metabol c thc
jermokrasÐac sto shmeÐo R.
Ap�nthsh
a) Nai, giati to di�nusma u eÐnai sthn kateÔjunsh thc klÐshc se ekeÐno to shmeÐo.
b) EÐnai h par�gwgoc proc thn kateÔjunsh tou ~PO, Ðsh me 2e−5√

3
. O mègistoc rujmìc metabol c thc

jermokrasÐac sto shmeÐo R eÐnai proc thn kateÔjunsh thc klÐshc, ∇f = (2− e, 2− e, 1).
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