8-mavzu: Darsda yechiladigan misollar

1-masala. F(x, y)=§—1 ifoda y#0 bo’lganda ma’noga ega bo’lib, uning

aniglanish sohasi tekislikning Ox o’qida yotmagan barcha nuqtalar to’plamidan
iborat bo’ladi.

2-masala. F(x, y)=+-(x*+y*+1) ifoda x, y hagigiy sonlarning har ganday
qiymatlarida ma’noga ega emas.

Ushbu

F(x, y)=0 (F(x y)vO0) (19.1)
ko’rinishdagi tenglama (tengsizliklarni) qaraymiz. (>, <, > <) belgilarning
hammasini bitta v belgi bilan belgilaymiz.

Agar x=xo, y=yo sonlarni (19.1) dagi o’zgaruvchilar o’rniga qo’ysak, uni to’g’r1
tenglikka (tengsizlikka) aylantirsa, bu sonlar (19.1) tenglamaning (tengsizlikning)
yechimi deyiladi.

3-masala. F(x, y)=3x+2y-2=0, x=4, y=-5 sonlar tenglamaning yechimi bo’ladi,
chunki bu sonlar tenglamani ganoatlantiradi x=5  y=7 sonlar tenglamani
ganoatlantirmaydi, demak tenglama yechimi bo’lolmaydi.

4-masala. F(x, y)=3x+2y>1 olaylik x=4, y=-5 sonlar 3x+2y>1 tengsizlik yechimi
bo’ladi, chunki bu sonlarni tengsizlikdagi o’zgaruvchilar o’rniga qo’ysak,

3-4+2-(-5)>1, 2>1 to’g’ritengsizlik hosil bo’ladi.
x=4, y=-6 sonlar tengsizlikning yechimi bo’la olmaydi, chunki bu sonlarni
tengsizlikdagi o’zgaruvchilar o’rniga qo’yganda 0>1 noto’g’ri tengsizlik hosil
bo’ladi.

(19.1) tenglamaning (tengsizlikning) barcha echimlar to’plami tekislikda biror
figurani aniglaydi. Endi figuraning tenglamasi (figurani aniglovchi tengsizlik)
tushunchasini kiritamiz.

To’g’ri chiziqning turli tenglamalariga doir masalalar echamiz:
1-masala. Mo(1,-3) nuqtadan o’tuvchi P (2,-5) vektorga perallel to’g’ri chiziq
tenglamasini yozing.
Yechish (21.3) formuladan foydalanamiz.
a1:2,a2:-5,Xo:1,yo:-3.
x-1_y+s.

= ; —5X+5=2y+6
2 -5
yoki
5x+2y+1=0.

2-masala. Ushbu Mai(1,-3), Mz(3,7) nuqtalardan o’tuvchi to’g’ri, chiziq
tenglamasini yozing.
Yechish (21.5) formulaga koordinatalarning qiymatlarini qo’yib, ushbuga



X=1_Y+3. qox—10-2y+6
3.1 7+3

yoki

10x-2y-16=0.

3-masala. To’g’ri burchakli koordinatalar sistemasida, A(a,0) nugtadan
o’tuvchi va Oy o’giga parallel bo’lgan d to’g’ri chiziqg tenglamasini yozing.

Yechish Tekislikdagi N(x, y) nugta d to’g’ri chizigda yotishi uchun
X=a (19.2)

bo’lishi zarur va yetarlidir. (36-chizma)

Hagigatan, agar N,(x,,Y,) nugtadto’g’ri chiziqda yotsa, u holda A nugta N,
nugtaning ox o’qdagi proeksiyasi bo’ladi, shuning uchun N, va A nuqtalar bir xil
proeksiyalarga ega bo’ladi, ya’ni x, = a.

N, nugtaning koordinatalari (19.2) tenglamani ganoatlantiradi.

Agar N,(x,Yy,) nugta d to’g’ri chizigda yotmasa, u holda uning Ox o’qdagi
proeksiyasi N, nugta, A nugta bilan ustma-ust tushmaydi (34-chizma), shuning

uchun x,=a, demak, N, nugtaning koordinatalari (19.2) tenglamani
ganoatlantirmaydi.

Shunday qilib, (19.2) tenglama d to’g’ri chizigning tenglamasi ekanligi
isbotlandi.

2) Yugorida qo’yilgan ikkinchi muammoni hal >
qiluvchi masalani ko’raylik. r \,’lx
4-masala. F figuraning il
xP+y* =4 (19.3) of i~
tenglamasi  berilgan.  Uning  xossalarini
o’rganib qanday chiziq ekanligini aniglang.

Yechish: Agar N(xyy) nugta F ning ixtiyoriy 37-chizma
nuqtasi  bo’lsa, wuning koordinatalari (19.3)
tenglamani ganoatlantirishi kerak. ON? =x*+y? bo’lsa, u holda N nuqta uchun
ON’ =4 yoki ON =2.

Shunday gilib, F figuraning ixtiyoriy nugtasi koordinatalr boshidan oN =r =2
uzoqlikda yotadi.

Ya’ni markazi koordinatalar boshida radiusi r bo’lgan aylanada yotadi. Bu
aylanani S(0,r) ko’rinishda belgilaymiz (37-chizma).

Agar N,(x,,y,) nugta F ga tegishli bo’lmasa, u holda x? + y;? = 4.(36-chizma)

Ya’ni, ON, =2.Buesa N, S(0,r).
Shunday qilib, (19.3) tenglama bilan berilgan F figura S(0,r) aylanadan iborat.
5-masala. (0, i, e:) koordinatalar sistemasida



x> +y>+1=0
tenglama bilan berilgan F shaklni aniglang.

Yechish Tekislikning ixtiyoriy N(x,y) nugtasining koordinatasi haqiqiy
sonlardan iborat, u holda x>0, y2>0. Shuning uchun tekislikning ixtiyoriy nuqtasida
x*+y*+1>0.  Demak, tekislikda  koordinatalari  x*+y>+1=0  tenglamani
ganoatlantiruvchi birorta ham nuqta yo’q. F bo’sh to’plam.

6 - masala. F(x,y) =y bo’lsin. U holda:

Fi={N(x,y) | y=0} - Ox absissa 0’qi.

F2={N(x,y) | y>0} - ya’ni Ox o’qi kirmagan Oy oqini musbat qismini 0’z
ichiga olgan yarim tekislik.

Fs={N(x,y) | y<0} - ox o’qi kirmagan Oy oqini manfiy qismini 0’z ichiga
olgan yarim tekislik.

Fa={N(x,y) | y=0} - Ox 0’gni va Oy oqini musbat qismini 0’z ichiga olgan
yarim tekislik.

Fs={N(x,y) | y=0) - Ox 0’qni va Oy oqini manfiy qismini 0’z ichiga olgan
yarim tekislik.

Misollar:
1. Ikkita ax +by+c=0 va bx—ay+c'=0 to’gri chiziglar to’g’ri burchak ostida

kesishishini ko’rsating.

T
2. y=Xcota (—E <a<0) to’g'ri chizigning X o’qi bilan tashkil qilgan burchagi
nimaga teng?

3. Ushbu x+2y=0 , 2x+y=0 va X+Yy=1 tenglamalar bilan berilgan to’g’ri

chiziqlar kesishishidan hosil bo’lgan uchburchakning ichki burchaklarini toping.

4. Ushbu to’rtta , rax+by+c=0 (a,b,c#0) to’g’ri chiziglar kesishishidan hosil

bo’lgan to’rtburchakning romb ekanini ko’rsating va koordinata o’qlari uning
diagonallari ekanini isbotlang.

1 topshiriq
Quyidagi to’g’ri chiziqlarning kanonik tenglamasini tuzing

2x-3y +2z+2=0, X +Yy-2z2-2 = 0,
1. 2x+3y+z+14=0. 10. X-y+z+2=0.
X-2y + 2z-4 = 0, X+ 5y-z+ 11 =0,

2. 2x + 2y-2z-8 = 0. 11. X-y + 2z-1 =0.
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X+y+z-2=0, X-y +2-2 =0,

X-y-3z +2=0. 12. x-2y-z+4=0.
2Xx+3y+z+3=0, 6x-7y-z-2 = 0,
x-3y-2z + 3 =0. 13. X+ 7y-4z-5 = 0.

X +y-z-4 =0, X + by + 2z-5 =0,
X-y +2z=0. 14. 2x-5y-z + 5=0.

X +y-2z-1 =0, X-3y+z+2=0,

X-2y + 22 = 0. 15. X+3y+2z+14=0.

2x +2y-22+1=0, 2x + 3y-22+6 =0,

I3x-2y + 3z + 4 = 0. 16. X-3y+z+3=0.

4x +y-3z+4 =0, 3X+4y+3z+1=0,
2X-y+2z2+2=0. 17. 2x-4y-27+4 =0

X-y-z-2 = 0, 3x+ 3y +z-1=0,
x-3y+z+4=0. 18. 2x-3y-22 + 6 = 0.
2 topshiriq

Quyidagi to’g’ri chiziglarning kanonik tenglamasini tuzing.

2Xx—-3y+2z+2=0,
2X+3y+2z+14=0.
X—2y+22-4=0,

1
1
1

1

N

X+y+z-2=0,

w

X—-y—-32+2=0.
2X+3y+2+3=0,
x—-3y—-2z+3=0.

4

1. Beprnran AX + By +Cz + D = 0 rexucmnk 6epunran CE  kecmannnr kecnumm maprinm 3umr.

2. Ydra TeKUCIIHIK
Ax+By+Ciz+D, =0,
Ax+B,y+C,z+ D, =0,
AgXx+ B3y +C3z + D3 =0



TeHrJamasnap Ounan Oepwiran 0yica, yIapHUHT OWp HYKTa/1a KECHUILIHII TAPTHHH TOIHHT.
3. Mxkura mapamien OynMara TYFpH YH3HKIAp

Ax+Bo,y+C, =0
TEHITaMajap OwiaH Oepwiran OYiica, yiaap XOCHI KIWITaH OypYaKHHHT OMCCEKTpUCAIapy TeHIIAMATApUHH TY3UHT.
4. bepwiran M (XO, yO) HyKTajaH yTyBuu Ba Y = kx+b TYFPH YM3MK OWJIaH MabIym (P Oypdax

TAIIKWI KATYBYH TYFPU YU3HK TCHIIIAMACHHH TY3HHT.
5. Yura Ty¥pu un3uK

TEHIJIaMajap Ouian Oepwirad Oyiica, yIapHUHT OUp HYKTaJa KECUIIUII MAPTHHHA TOIHHT.
6. Vkkuta mapamien 6ynMaraH TeKHCIHKIAp

Ax+By+Ciz+D, =0,
Ax+B,y+C,z+ D, =0,
TeHrnamanap Ounad Oepuiran Oyiica, ynap XOCHI KWITaH UKKH €KIM Oypyakiiap yayH OMCCEKTOpHa TEKHCIUKIIAP

TEHIJIaMaJJapUHA TY3HUHT.
7. Ukkura napauien 0yaMaraH TeKHUCIHKIAP

Ax+By+Ciz+D; =0,
Ax+B,y+C,z+ D, =0,
TeHrmamanap 6unan Gepuiran 6yica, 6epuran M 1(Xl’ Y1 Zl) sa M 2 (X2 yYo,2 2) HYKTaJIapHUHT TEKUCIIUKIIAP

XOCHII KWITaH UKKU EKJTM Oypyakiapra HucOaTaH X0JaTHHH aHUK/IaHT.
8. Mkkura napaiesn OynMaran TYFpH YH3UKIAP

AXx+B;y+C; =0,
TeHrnamanap Ouian Oepuiran Oyiica, KoopauHarta 0oy Ba Gepuira M 1 (Xl, yl) HYKTaHUHT TYFPU YU3UKIIAP XOCHIT
KuiraH Oypuakiapra HucOaTaH XOMaTHHY aHHKIAHT.

9. bepwiran Ml(xl’ Y1, Zl) HYKTaJaH YTyBYHM Ba Aﬂ_X + Bly + C]_Z + Dl =0 rexucimkka
HEePHEeHIUKYIIIP TYFPH YH3UKHUHT TSHITTAMACHHU E3UHT.
X—Xo_Y~=Y _Z-12

m P

10. T¥rpu 9u3uK TeHr1ama OmaH Oepwirad 0yica, Oy TYFpH YH3HK Ba YHTa

termum 6ymvaran M 1(Xl’ Y1, Zl) HYKTaJlaH YTyBYM TEKUCIUK TEHIJIAMACHHH E3UHT.

11. Apdun koopauHaTaIap CHCTEMAaCHHU aHUKIOBYH 0a3UC BEKTOPIApHU Opacuaaru Oypyak —— Ta TeHr Oyica,

4x — 5y +7=0 Ba OX+ 4y -11=0 TeHramanap OwiaH OepuiiraH TYFpHU YM3HMKJIAp opacuiaru OypyakHU
TOIHHI.

T
12. Abdun xoopanHATANIAP CHCTEMACH YKIApH opcacHiard Oypdax E ra TeHr Oyica, yaimapu A(— 1,2),

3)
B(l,l), C(Z,—E HyKTanapaa OynraH yd0ypYakHUHT AB  rtomonn Ba C YIMIaH TYOIMPWITaH MEAWaHACH

opacuzaru 6ypanHI/1 TOITUHTI.



13. Kyitunaru y4dra TVFpU YU3UK ourra HyKTaja KECUIIaANMU:

X-y-1=0 2x-y+3=0,x—-y+7=02
14. Vkkura TYFpHu uu3uk X — 3y +10=0, 2x + y— 8=0 TeHrTaManap OwiaH Oepuiran Oyica,

Oy TYFpU YU3HKJIAP OpPACHIArH KUCMH P(O,l) HYKTaJla TEHT WKKUra OYIMHYBYM TYFPU UYM3HMK TEHIIAMACHHH
TY3HHI.

15. Yubypuak ToMOHIapH 2X — y+3=0, X+5y—7=0 Ba 3X—2y+6=0
TEHIJIaMajap OwiaH Oepwirad OYiica, yHUHT OajJaHUIUKIApU TCHIJIaMaJIapUHU TY3HHT.

16. TyprOypuak TomoHmapu X — y=0, X+3y=0, X—= y—4=0, 3X + y—12=0
TeHITaMajnapu Owian Oepwiran. TYpTOypuak AuaroHauTapy TCHIIIAMAaTapHHA TY3UHT.

17. Vubypuax Tomonmapy 2X —DY —2=0, X+ Yy —-8=0, 5X -2y —5=0 renrnamanap Gunan

Oepwirad. Y4uOypyak W4ua LIyHJAi HyKTa TONUHIKH, Oy HyKTa OWjaH y4Oypyak y4JapHUHU TYTAIITHPYBYH TYFpH
YM3HKJIap YYOypUaKHH TEHT 103ajIH yu0ypyakiapra axpaTcuH.

18. TyFpu uu3mK 12X + 5y —52 =0 reurnama Gunan Oepwiran Oyica, yHra mapajuien Ba YHIaH 2
Oupauk Macodasa OYaraH TYFpH YN3UK TEHIVIAMACHHU TY3HHT.
X-7_y-3 z2-9 x-3 y-1 z-1
1 2 -1 -7 2 3
TeHTJIamManap OwiaH Oepuiaran. Y NapHUHT YMyMHH MEPICHANKYIIAPH TEHITIAMACH TY3UJICHH.
X-=5 y-2 z+1
4 3 =2
TYIUPpWITAH NEPIICHAUKYJIIAP TCHITIaMaCUHU TY3UHT .
x+1 'y z-2
2 -1 3

TYIIUPWITaH NEePIeHIUKYIAp TEHITIAMACHHU TY3HHT.

19. Nkkuta aiikai TYFpyu YU3UK,

20. Tyrpu ym3uK TeHrnama OwuiaH Oepwiran Oyica, yHra KoopAuHaTa OOLIMIaH

21. Tyrpu um3uK TeHryiama OwiiaH Oepuiiran Oyiica, yHra A(4,0,—1) HYKTa/IaH

16.5 Exercises

1. Show that the straight lines ax + by +c =0 and bz —ay + =0
intersect at right angles,
2. What angle is formed with the z-axis by the straight line

y=zxcobta, if — g < al)?

3. Form the equations of the sides of a right-angled triangle whose side
is equal to 1, taking one of the sides and the altitude for the coordinate axes.

4. Find the interior angles of he triangle bounded by the straight lines
r+2y=0 2r+y=0 and r+y=1

5. Under what condition for the straight lines az+by = 0 and ajz+bhy =
0 is the r-axis the bisector of the angles formed by them?



16.3 Exercises

1. Under what condition does the straight line
ar +by+c=10

intersect the positive semi-axis = (the negative semi-axis x)7
2. Under what condition does the straight line

ar +by+c=10

not intersect the first quadrant?
3. Show that the straight lines given by the equations

ar +by+c=0, ar—by+c=0, b # 0,



