MAVZU

Lecture 18-19 Ma’ruza 18-19
| da3ona MKKMHYM TapTUOU
The equation of a plane. CMpT/Iap Ba yNapHU
TeHrs1amasiapu

(Adabiyot: Introduction to Calculus, Volume I, by
J.H. Heinbockel Emeritus Professor of
Mathematics OIld Dominion University p.p 99-
102)




DARSNING REJASI VA
MAQSADI

1. Aylanma sirt tarifi va tenglamasi.

2. Ellipsoid ta’rifi va tenglamasi.

3. Giperboloidning kanonik tenglamasi.

4. Giperboloid tenglamasini tekshirish.

5. Paraboloid tarifi va kanonik tenglamasi.

Magsadi : Ikkinchi tartibli sirtlar hagida to’lig ma’lumot berish,
bilimlar hosil qgilish.




Asosiy tushunchalar:

Ellipsoid, giperboloid, bir pallali giperboloid,
pallali giperboloid, paraboloid, ellip
paraboloid, giperbolik paraboloid, «egarsimo

sirt
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= “ b/BX/b ALBAIIN

XKamgpamau  Ty3um KOUIacu Omnan
TaHUIIAAWIAp. Ajoxuaa [KMYMK TypyxJjapjaa
KaJIBaJIHU paCMUMIIAIITHPAIIIAP.

———

“Mag3y Oyiinua HumamapHu Owumacu3” Ba
“Humann OWINIIIHA XoxJj1amcus” nerag
caBoJutapra »aBo0 Oepamunap (OJIUHAATH HII
Y4yH HYHaITUPYBYH acoc SIpaTUIIAJIN).
Kanpanaunr 1 Ba 2 OymuMIapuHH TYIAUPATIIAD.

—

Masbpy3anu TUHTJIAAuIap, MYCTaKHJI
VKunaunap. [
—_—
My cTakui/KHauK rypyxJjapaa

XKaABAIHUHT 3 OYJIMMHU TYJIIUpaauiap
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Ellipsoid
Markazi (Xo,Y0,Z0) nuqtada bo’lgan ellibsoid tenglamasi
quidagicha bo’ladi:

(z—0)®  (w—w)*  (2—20)° _,
12 h? 2 o
Agar

Bo’lsa siqilgan sferoid deyiladi

a=b>¢c a=b<ec po’lsa cho’zilgan sferoid deyiladi

“="=° po’lsa radiusi a ga teng bo’lgan sfera deyiladi.

The Ellipsoid
The ellipsoid centered at the point (o, w.20) 18 represented by the equation
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and if .
a=~"b=¢ It is called an oblate spheroid.
a="b< e Itis called a prolate spheroid.

a=b=c 1t is called a sphere of radius a.
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Figure 7-5. Oblate and prolate spheroids.




Ellipsoid parametric tenglamasi quyidagicha bo’ladi:

r-rp=acosblcoso,  y-yy=bcosfsing.  z-z;=csnb

—EEE"_: Eva — T <0<

bunda

The ellipsoid can also be represented by the parametric equations

® — g = acosfeos g, § — Yo = boosfsind, g — 2g = coin @ (7.30)

where —L < # < £ and —v < ¢ < x. The figure 7-5 illustrates the oblate and prolate
sphermds ::entered at the origin.




Giperboloidlar

Giperboloid sirtlar ikki xil bo‘ladi. Bir pallali va ikki pallali giperboloidlar.
To’g’r1 burchakli dekart koordinatalar sistemasi berilgan bo’lsin.

Ta’rif. Koordinatalari
2 2 2

X z
a2 + Zz T2 =1 (34.1)
tenglamani ganoatlantiruvchi fazodagi barcha nuqtalarning geometrik o’rni bir
pallali giperboloid deyiladi. (34.1) tenglamani bir pallali giperboloidning kanonik
tenglamasi deyiladi.

Bu sirtning shaklini va xossalarini aniglaylik.

1°. Bir pallali giperboloid sirt ikkinchi tartibli sirtdir.

2°. Koordinatalar tekisligiga, koordinatalar o’qlariga (sirt o’qi) va
koordinatalar boshiga (sirt markazi) nisbatan simmetrik joylashgan.

3°. Sirtning koordinata o’qlari bilan kesishishini tekshiraylik.

a) ox o’q (y=0, z=0) bilan kesishishini tekshiraylik:

(2 2 2

X° y* oz
a? b2 G2 -t 2
X
< y =0 = _7=l=x=a  A(a00)va A(-200)
z=0

demak, ox o’qi bilan ikkita A, va A, nuqtalarda kesishadi.




b) Shuning singari oy o’q bilan ikkita B,(0,b,0) va B,(0,-b,0) nugtalarda
kesishadi.

2 2 2
2 T yz - Z2 =1
a~ b® c y?
< x=0 :>b—2:1:> y=+b  B,(0,b,0) va B,(0,-b,0)
z=0

V) 0z 0’qi bilan (x=0, y=0) kesishmaydi. Hagigatan,

(2 2 2

x2 y? 2
+—=-—=1
a® b* ¢’ 52
4 x=0 =-—=1=7"==’
c
y=0

\

Haqiqiy sonlar sohasida bu tenglikning o’rinli bo’lishi mumkin emas. Shuning
uchun oz o’qgni bir pallali giperboloidning mavhum o’qi deyiladi. ox, oy o’qlarni
bir pallali giperboloidning haqigiy o’qlari deyiladi. Yuqorida hosil qilingan A, A,
va B,, B, nuqgtalarni bir pallali giperboloidning uchlari deyiladi.




Bir pallali giperboloidning barcha xossalari bu sirtning ganday sirt ekanligini
ko’z oldimizda namoyon qiladi (168-chizma).

Agar a=b bo’lsa, (34.1) tenglama
X2 y2 22
7

a? a? c¢c?

=1

2 ZZ

ko’rinishga keladi, bu tenglama %_C_z:l

giperbolani oz o’qi atrofida aylanishdan hosil
bo’lgan aylanma giperboloid sirt tenglamasi.

Quyidagi
XZ y2 ZZ
72 + = =1 (34.3)
yoki
168-chizma x2 y? z°
0 + 2 + 2 =1 (34.4)

tenglamalar ham bir pallali giperboloidlar tenglamalari bo’lib, ular mavhum
o’qlar1 bilangina farq qiladi. (34.3) da mavhum o’q oy, (34.4) da mavhum o’q ox
dir.




Figure 7-6. Elliptic paraboloid




Elliptik paraboloidning parametric tenglamasi quyidagicha
bo’ladi:

T — o= ayucosv, y — yo = by/usinv, z—zp = cU
Bunda U <v<2mvg0<ugh,
Uchi (Xo,Y0,20) nuqtada bo’lgan elliptik konus tenglamasi
quidagicha bo’ladi:

(z-2)  (y-p)° _ (%)
a2 B2 ¢

Elliptik konusning pararﬁetric tenglamasi quyidagicha
bo’ladi;

I —Ip=aicost, y— g = businy, r— 2y =Cl

Bunda I<v<2r Va -h<usg h.

The Elliptic Paraboloid
The elliptic paraboloid centered at the point (zg, g, 2;) is described by the equa-
tiﬂn Ml '\.2 Ml '\.!
(z—mp)”  (¥—wm) =2-% P
= + T (7.31]

It can also be represented by the parametric equations

T — Ty = o/ ucoay, ¥ — 1 = by/usiny, 2 — 3= cl (7.32)

where 0 < » < 2r and 0 < uw < k. The elliptic paraboloid centered at the origin is
illustrated in the figure 7-6.

The Elliptic Cone

The elliptic cone centered at the point (zg, v, 20) 15 represented by an equation
having the form

(2—20) (y-wm) [(2-2)
a? B

A parametric representation for the elliptic cone is given by

(7.33)

T — Fg = aUCEY, i — o = businw, 2 — 2 =Cl

for 0< v< 3rand —k < u < h. The elliptic cone centered at the origin = lustrated
in the figure 7-7.




Figure 7-7. Elliptic cone
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