Namunaviy masalalar

1-masala (parametr + natural chegara)

Masala:
Natural sonlarda yeching:

4x + 7y = 100
Yechim:
1. EKUB(4,7) =1 — yechim bor.
2. Avval butun yechim topamiz.
4x = 100 (mod 7)
4=4,100=2 (mod 7), demak:
4x = 2 (mod7)
4 ning mod 7 bo‘yicha teskari elementi 2 (chunki 4:2 =8 =1).
Ikkala tomonni 2 ga ko*paytiramiz:
x = 4 (mod?7)
Demak:
x =4+ 7t
3. Tenglamaga qo‘yamiz:

(100 — 4x) 100 — 16 — 28t

= 12 — 4t
7 7
4. Natural shart:
x>0->4+7t >0->t>0
y>0-12 -4t >0->1t < 2

t =01,2
Yechimlar:
t=0- (412

t =1 - (11,8)
t =2 > (184)



Javob: (4,12), (11,8), (18,4)
2-masala (ko*paytma + baholash)

Masala:
Natural sonlarda yeching:

Xy x +y + 20
Yechim:

Tenglamani gayta yozamiz:

1 qo‘shib-ayiramiz:

xy —x —y+1=
x-1Dy -1 =21

21 ning musbat bo‘luvchilari:

1,3,7,21
Holatlar:
x—1Ly -1 = (1,21) - (2,22)
(3,7) - (48)
(7,3) - (84)
(21,1) - (22,2)
Javob:

(2,22), (4,8), (8,4), (22,2)
3-masala (goldiq + cheklash)

Masala:
Butun sonlarda yechim yo“gligini isbotlang:

x* 4+ 2y* =7
Yechim:
Mod 4 bo‘yicha garaymiz.

Kvadratlar mod 4:



x“ = 0yokil

y* = 0yokil
Demak:

2y* = 0yoki?2

Jami mumkin bo‘lgan giymatlar:
x> + 2y* = 0,1,2,3 (mod 4)

Ammo:

7 = 3 (mod 4)
Fikr gilmay turib bo‘lmaydi — 3 chigishi mumkin:

1+2=3
Bu fagat quyidagi holda:
x* = 1,y* = 1 (mod 4)
Demak x vay toq.
Endi mod 8 bo‘yicha garaymiz.
Toq son kvadrati mod 8 bo‘yicha doim 1 ga teng.
Shunda:
x> +2y* =1+ 2-1 = 3 (mod8)

Lekin:

7 = 7 (mod 8)
3 # 7 — zidlik.
Xulosa: yechim yo‘q.
4-masala (chizigli + bo‘linish sharti)

Masala:
Butun sonlarda yeching:

15x + 21y = 6



Yechim:

1. EKUB(15,21)=3, 3| 6 — yechim bor.
2. 3 gabo‘lamiz:

5x + 7y = 2
3. 5x = 2 (mod7)

5=5,2=2
5 ning teskari elementi mod 7 bo‘yicha 3 (5:3=15=1).

Ko*paytiramiz:

X = 6(mod?7)
4. Umumiy yechim:
xX =6+ 7t
ST s
Yy =77 =
Javob:
x =6+ 7t
y = —4 — 5t
5-masala (kub + guruhlash)
Masala:
Butun sonlarda isbotlang:
x>+ y® = 6z

har ganday butun x va y uchun gandaydir butun z mavjud.
Yechim:
Faktorlaymiz:

4y =+ NE - xy +y7)
Endi mod 2 va mod 3 bo*yicha garaymiz.

« Agar x va y bir xil paritetda bo‘lsa, x + y juft — 2 ga bo‘linadi.
. Agarx = y(mod 3)bo‘lsa, x> — xy + y* = 0 (mod 3).



Tekshirish orgali ko*rish mumkinki:
(x + y)(x* — xy + y*) har doim 6 ga bo*linadi.

Shuning uchun:

har doim butun.

Isbot tugadi.
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