. 1 | . ..
Since A>0 and 4 =aq,, =—>0 at the point (~1,0) the function attains

€

% 1
a minimum equal to u_._ ===

X
y= 4

Note. Let the function f(M)= f(x,,x,,..., x,) be m times

differentiable in some neighborhood of the point M,(x,, x,, ..., i)

and all partial derivatives of the m-th order be continuous at this point,
moreover df(M,)=0, d*f(M,)=d’f(M,)=...=d""'f(M,)=0,
d" f(M,)=0.

Then, if m is odd, then the point A, will not be the point of

extremum; otherwise if m i1s even, the function f(x, y)' has an

extremum at the point M;: a local maximum, if 4" f(M,)<0, and a

local minimum, if 4" f(M,)>0.

1.19. Practice Lesson Nc4. Extrema of a Function

Classwork Answers #]
Find the statzonary pomts of the following funciions:
4.1. z=2x+x° +x° + y°. (0,0),(=5/3,0).(-1,2),
(20« & oot |
4.2, 7 :_}cy(a ey y). (0,0), (0,a), (a,0).

(a/3,a/3).

= = : : : s
4.3. z=smx+smy+cos(x+y) WTC/6,TE/6).




[ (6,4,10). ‘ . : : _
4.12. z =(2ax—x* \2by - ?). (0,0), (0.26), (ap).
BN (24,0), (2a.26
. ctat ;mary pomts of 1:heI (-2 0), (16/7 ,0), every a+bx+cy L (b/a,c /Ez) )
Ly arasied lclﬂy | 13 2= 2 =. . ‘
z(x, ) é,eﬁned by impli point will be stationary | J1+x3 +y
-z" +8x. | point only for one of B -2’1y 27—y TG 7.
ft ‘ . - :
koot branches of the function. 4.15. Let the function - be given|(11), (-1, 1).
@f extrema of the |(0, 0) implicitly:
i ote. To prove that St Sy 1+ 527 — 2%y~ 2xz= 2yz—-72=0.
tationary point is maximum Find its stationary points.
oint it 1s enough to present 4.16. Find the extrema points of the (2,-2).
the function in the following function z = 4(x — y)—x? — 2.
,form: : 4.17. To prove that the function
=10 {x— =% @ ‘ 3 2
| (x=y) —2x" -y B T T e
(- L,1). X R
minimum at the point x = y = -;%.
function 4.18. To prove that the function
z=x"+y* —6xy—39x+18y + 20 has
2, minimum at the point x =5, y=6.
B )5 | 4.19. Find the stationary points of the | The function has no
P “’113 Of the | The point (6=4) is point of function z = x° + y° —3xy and investigate |extrema at the point
(12-x-y), ~ Is | maximum. their for extremum. (0,0). The point (L))
is minimum point.
i Answers
e following functions :
(l/ 2:_1)

. : . Ll y
e U R e R R : At 4
B e - -
T e i Ll T 0 > .
LY 1 " 4L os
gty o 8 R A
bl ; g el = e :
- e A R + . ;
: L e A .
'v-.':"-.'-" /!
AL wt
, 5o ke o B ellh - RS
i [ & pow STIE Y & k
= Rl SR B



2.5. Practice Lesson Ne 6. Problems Connected with
Finding Conditional Extremum

Classwork

= e

e c—

The greatest and the smallest values of the function

Answers

6.1. Find the greatest and the
smallest values of the function

1

S
r
e

2 g SR
x~ —y° 1n circle

2 2
8- 4+p--< 4,

s
-

|

o

of extreme.

The greatest and the smallest
values of the function attain on
boundary of the domain; the

greatest: z =4 at points (2, O) and
(—— 2,0); the smallest: z=-4 at
points (0,2) and (0,-2). The
stationary point ((),0) is not point |

6.2. Find the greatest and the
smallest values of the function

z = x?'y(4 - X — y) in triangle
 bounded by lines x=0, y =0,
x+y=6.

The greatest value is z =4 at the
stationary point (2,1) (this point 1s
maximum point).

The smallest value of the functiorn
is z=—64 at the point (4,2) on the
border of the domain.

6.3. On the plane Oxy find

the point the sum of squares of
the distances of this point to

straight lines x=0, y =0,
x+ 2y —16 =0 would be the
smallest.

(8 Lé)
T

|

pi—

SR

— —— H—_—-——-—-—-—-ﬂ_——' -

e

R

| Conditional extremum

6.4. The following poin_ts A(4, 0, 4),* B(4,d4’, 4),
C(4,4,0) are given. On surface of the sphere
x2 + y? + z* =4 find such point S, that volume of |

a) (-2, 0, 0):
b) (2,0, 0).

WORRPAT

pyramid S4BC would be: a) the greatest, b) the |

smallest. Check out the answer by elementary-

e ————————— T ——— T R ——— ’-\
-— -__-—-———l—n_-_—__—-—_—-—h—---—d-h- —-—--—--——-—---«-——L_— -

83

geometric way.

|

|
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