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Abstract.We know that learning subject algebra and mathematical analyses at the academic lyceum’s , at the
vocational college’s and subject’s elements of functional analysis’s at the higher educations. Since to right application means
of method’s of these subject’s to gives-good result’s. To this end, one innovative technology is recommended here for the
study of some issues of the subject under consideration.
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CIIOJIb3OBAHUE BHYTPEHHIOIO HUHTET'PALIUIO UISA PEHHEHUS HEKOTOPBIX
9KCTPEMAJIbHBIX 3ATIAY

AHHOTanus. B akanemMuyeckux Juuesx , TpoQecCHOHANBHBIX KOJUIEIKaX H3ydaeTcsl MpeaMeT ainredpa U OCHOBBI
MaTeMa-TUYECKOTO aHallM3a. ¥ B BBICIIUX yUE€OHBIX 3aBEIICHUSX HM3y4aeTCs MPEAMET dJIEMEHTHI (YHKIIMOHAIBLHOTO aHaIn3a.
[ToaTOMy 3HaHUE M YMBIIUJIEHHOE MPUMEHEHUE METO/IOB 3THUX MPEIMETOB NaéT XOpOoIlnMe pe3ybTaThl B mpakTuke. C 3Toi
LEJBI0 3/1eCh PEKOMEHIYETCSl OJIHA MHHOBAIIMOHHAS! TEXHOJOTUS ISl M3YyYEeHHUS HEKOTOPBIX BOMPOCOB PACCMATPUBAEMOIO
npeaMera.

KuroueBble ¢JI0Ba: CETMEHT, JUIMHA CETMEHTA, PACCTOSIHUE, TPOCTPAHCTBO, METPUKA, METPUYECKOE IPOCTPAHCTBO,

npsiMasi, KpuBasi.
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BA'ZI EKSTREMAL MASALALARNI YECHISHDA ICHRI INTEGRATSIYADAN FOYDALANISH.
Annotatsiya. Akademik litseylarda, kasb — hunar kollejlarida algebra va matematik analiz asoslari hamda oliy ta’limda
esa funksional analiz elementlari fani o’rganiladi. Shu sababli matematik analiznig va funksional analiz elementlari fani
bo’yicha misollarini yechishda boshqa fanlardagi tushunchalar va usullardan o’rinli foydalana olish talab etiladi.. Shu
maqgsadda ko'rib chiqilayotgan mavzuning ayrim masalalarini o'rganish uchun bu erda bitta innovatsion texnologiya tavsiya
etiladi.

Kalit so'zlar. Kesma, kesmani usunligi, masofa, fazo, metrika, metric fazo, to'g'ri chiziq, egri chiziq.

The Decree of the President of the Republic of Uzbekistan dated 07.05.2020 No.PP-4708 “On MEASURES to improve
the QUALITY of EDUCATION and the development of SCIENTIFIC research IN the FIELD of MATHEMATICS"
emphasizes that one of the main tasks of our time is the integration of higher education, integration in teaching at universities
of the republic and in scientific research [1]. Based on these tasks, the question of integration in training is a modern
requirement..Fundamentals of algebra and mathematical analysis are studied in academic lyceums and vocational colleges, and
the elements of functional analysis are studied in higher education. Therefore, it is necessary to use the concepts and methods
of other disciplines in solving examples of mathematical analysis and elements of functional analysis. This article is aimed at
this goal and demonstrates an innovative technology of study. If it is known that the technology of understanding and using the
tools of another science in the study of one science is considered as external integration, a number of recommendations in this
direction are given in the following articles [6,7,8] Now in the study of science can be considered as internal integration. The

following recommendations are given in this context. In solving many practical and theoretical problems of geometry, algebra,
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and mathematical analysis, it is necessary to consider the proximity of points. It uses the concept of distance between them. So
what is distance? As you know, in the school mathematics course, first of all, the concepts of section, the length of the section
are introduced, and then the concept of distance between two points is introduced [1] .How is it determined? What are its
properties? The distance between two P,, P, points on the number axis is called the following |7, - | number, and it is called
d(P,P,)

To mean

d(P,Py) =P = P| (1)

This distance satisfies the following three conditions:

ayd (P,,P,)>0,b)d(P,P,)=4d(P,,P),c)Forpoints B, P, P, d(P,P,)<d(P,P,)+d(P,,P;).

The distance between points P, (x,, ¥,), P, (x,, ¥, ) in the plane in the course of elementary geometry and analytical

geometry []

d(P,P,)=~l(x,—x,)> + (¥, - ¥.)"

formula, and the distance between two given points P (x,,y,,z,), P,(x,,¥,,2z,)in space is

d(P,P,) = \/(xl _x2)2 +(y, — y2)2 +(z _22)2 (3)

In addition, in the course of analytical geometry, the distance from point M , (x,, ¥, ) in the plane to the straight

line ax+by+c=0

144



‘axo + by, +c‘
Jarsr @

formulas and distances from point Mo (xo » Vo> Zg ) in space to plane

d(P,]) =

‘axo +by, +cz,+ d‘
Ja® + b7 + >
is In the course of mathematical analysis, the distance from a given point to an arbitrary set A is
d(x,A)=1inf{ d(x,y), y e 4} (6).
such as the distance from set to set

d(A,B) =inf{d(x.y),x € A,y € B} (7)

d(P,a) =

)

distances from the curve to the straight line, from the curve to the curve, and other distances are also considered.

They also have the above three properties. The concept of distance between points in different sets is then introduced,
which is determined according to the properties of the sets under consideration. Because limits, continuity, and other concepts
in these collections cannot be defined in the usual way. That is, we need to expand the concept of distance when dealing with
such issues. These distances are called metrics, and they define different metric spaces. From the above definitions, it is clear
that in many cases, when determining distances, we are required to solve extreme problems. This article is dedicated to the
study of some of these extreme issues. In this way, the application of innovative technology, which is one of the requirements

of the modern course,

145



2
Issue -1. Find the distance from the point of the parabola V = X to the straight line X — ) — 5=0.

2 2
Solution: Given the points of the given }V = X  parabola P(x;x ), the distance {:X—¥—=5=0 from it to the

2
‘x—x -5

straight line (4) is d (P,[) = NG) . It is enough to find its minimum for the solution. For this we get
: . 119 1 19
min ‘g(x)‘:mln —+(x——)2 = — or min d(P)Q): 19\/5 for
4 2 4 8
1Y 119 1)’
X)=x—-x’-5=-5-|x——| +—=———| x——
g(x) 2 4 4 2)

2
Issue -2. Find the closest point from point J = X  to the straight line J = 2x -4,

2 ) _ _ :
solution: To do this, we call the points of the given parabola JV = X P (x s X ) and the distance from it to the straight

2x—x2—4‘ ‘xz —2x+4‘
line [ : ¥ =2x—4 This distance is based on 4) d(P,Q) = \/g = \/g

is equal to the minimum of To do this, we find the nearest X =1 and ¥=1 or P (1;1) point for

345
.

g(x) = x*—2x+4= (x— 1)2 +3 > 3 In this we obtain that the distance is Min (P, Q) =
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2 2

X y:1

Issue -3. Find the distance from point (L,0) to the ellipse g T 4

2 2
X_ + y_ =1 . _ +2 1 X ’
Solution: To do this, we call the points of the given 9 4 — “ellipse (x;p)=| x:t - 9 |

(2) according to the formulalt is sufficient to find the minimum mMind(P,Q) of

d(P,Q):\/(x—l)z +(§1/9—x2)—0)2 =\/(x—1)2 +g(9—x2) 7.

20+/5 2
f for this g(x)=x2 _2x+1+4_4% =§x2 —2X+5:§(x_§)2 +1_621_6

mind (P,Q) = S 2

i 2
Issue -4. Find the shortest distance from point P(p;p) to parabola JV = 2px.

solution: Let's say P(P; P) and O(x;4/2PX) from the d(P,0Q)= \/(x1 - x2)2 +(y - y2)2 formula

We find the minimum of S(X)=(p—X)2+(p—\/2p)C)2 for d(Pa Q) - \/(p _x)z +(p _\lsz)z )
J2p J2p V2p
24/ x

S'(xX)==2(p—x) —2p—~2px) YL =2p-x)-2p "= _2p=-"2p+2x-2 +2p=0
()(p)(pp)\/—(p)pzﬁpp pzﬁpand
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3
P2 PN2p ) 1 e 12 = L =t
- t criti t . t t . t
) \/* or \/* as a minimum at critical points [5]. Since it is , , We ge 3{/5 o this

N\»—‘

distance is we get that.
d(PO) = (p—x +(p—2px)" = |(p p =) +(p- —\2p g> =p2- m/[z;z

2
Issue -5. Find the distance from the point of the parabola } = X to the straight line X — ) — 2=0.

‘x — x> - 2‘
_ 2
d (P > Q ) / 7 for the distance from the given J = X

solution: It is sufficient to find the minimum of

2 : . . .
parabola  points P (x)x) to the points of the straight line x—y—2=0. For this we get

min|g(x)| = min‘x = 2‘ = min‘x2 —x+ 2‘ = min Z‘ = % mind(P,Q) = % for

15
x——)"+
(x=2)"+5

1 17 1Y
X)=x—-x"-2=2—x——| +—=——|x——| <0
&) 2 4 4 2 '
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Practical and theoretical problems of mathematical analysis or functional analysis are considered in relation to different
functional spaces. In these cases, distance p(f,g) is determined accordingly. These distances (metrics) satisfy the above three

conditions.

4 2
Issue -6. Find the distance between the following JS(xX)=x"+3and g(x)=8x" functions given in section

[-2;2].
Solution: Our functions are based on [4] for f(x),g(x)e C[—z;z]

p(f.8)=max|/ () -g®|=max|x*+3-8x’

—2<x<2 —2<x<2
it suffices to find the maximum of the h(x):‘x4 +3_8x2‘ function from [—2;2] in cross section. For
s(x) = x'+3 —8x2, we get X =0,x,=-2,x;=2 4 §'(x)= 45 =16x=0  We obtain that
5(0)=3,5(-2)=-13,5(2) =—13 is mainly max i(x) =|-13| =13 (5], So

p(f,2)=max|/(¥)-gx)|=13

—2<xL2

2 -2 .
Issue -7. Find the distance between the f (X) =€” and g(*¥) =€ functions given in section [—2:1].
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-2x

2
Solution: For J (X),g(x) € C[—2;1], it is sufficient to find the maximum of the #(X) = ‘e T—e function from

p(f-2)=max|/()—-g®|=max|e —¢™

in the [=2;1] cross section. There are no critical points within
—2<x<1 —2<x<1

2x —2x 2x -2
the section [—2;1] given as § '(x)=2e7 +2¢ #0 for the S(X)=€"" =€ function. Therefore, we obtain

4 4 4 4 : 4 4 2
maXh(x):‘e —€ ‘:e —€ " because of the presence of MINS(—2)=e~ —e",maxs(l)=e" —e~ 4

point a =—2,b=1 [5]. So, p(fag):maX‘f(x)_g(x)‘ :‘6_4 _84‘ 284 —8_4.

—2<x<1

Issue -8. Find the distance between )V = 2\/; and JY = —X the functions given in section [0;4].

Solution: Here we find the maximum of  the h(x) = ‘2\/; +X ‘ function from

p(f.g)= maX‘f(x)_g(x)‘ = maX‘z\/;_i_x‘ o JS(x)gx)e C[o;4] in cross section [0;4] for

0<x<4 0<x<4

f(x),g(x)e C[o;4] . So we get that the distance sought is TaX d(P,0)=28.

2 4
Issue -9. At what value of parameter a does the minimum value of the function JV =X — dax—a reach the

maximum?

150



2 4 2 2 4 2 4
Solution: Here from ¥V =X~ —4ax—a” =(x—2a)" —(4a" +a") o Yy, = —(4a” +a")<0
. _ 2 4N
for maax(mxmy(x)) - (4a ta ) =0 , we get that the value a’ (Cl2 +4) =0 islooking foris a@ = 0.

3 2 .
Issue -10. Find the distance between f (X) =X~ +6X and g(x) =3x" +2 the functions given in section [—LI].

5 4 3
Issue -11. Find the distance between J (X¥) =X +1 and g(x) =5x" —5X" the functions given in section [-12].

T
Issue -12. Find the distance between Y = SIIl 2X and Y = X functions in the [_5’5] section.
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