
𝒇 𝒙 = 𝒂𝒙𝟐



𝑓 𝑥 = 𝑎𝑥2



▪ 𝑓 𝑥 = 𝑎𝑥2

▪ 𝑓 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

▪ 𝑓 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞



✓ 𝑓 𝑥 = 𝑎𝑥2

✓ 𝑓 𝑥 = 𝑎𝑥2

✓ 𝑓 𝑥 = 𝑎𝑥2



𝑓 𝑥 = 𝑎𝑥2 𝑎 ≠ 0 Ԧ𝑣 = 𝑝, 𝑞

𝒇 𝒙 = 𝒂(𝒙 − 𝒑)𝟐+𝒒.



Ԧ𝑣 = 𝑝, 𝑞

𝑓 𝑥 = 𝑎𝑥2

𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

Ԧ𝑣

Ԧ𝑣

Ԧ𝑣



𝑓 Ԧ𝑣

𝑓 𝑥 = 𝑥2 Ԧ𝑣 = 3,1

𝑓 𝑥 = −4𝑥2 Ԧ𝑣 = −1,0

𝑓 𝑥 =
1

3
𝑥2 Ԧ𝑣 = −2,−3

𝑓 𝑥 = −𝑥2 Ԧ𝑣 = 0,2 .



𝑓 𝑥 = 𝑥2

Ԧ𝑣 = 3,1
𝑎 = 1
𝑝 = 3
𝑞 = 1
𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞
𝑔 𝑥 = (𝑥 − 3)2+1

𝑔 𝑥 = (𝑥 − 3)2+1

x -1 0 1

y 1 0 1

Ԧ𝑣 = 3,1



𝑓 𝑥 = −4𝑥2

Ԧ𝑣 = −1,0
𝑎 = −4
𝑝 = −1
𝑞 = 0
𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞
𝑔 𝑥 = −4(𝑥 + 1)2

𝑔 𝑥 = −4 𝑥 + 1 2.

x -1 0 1

y -4 0 -4

Ԧ𝑣 = −1,0



𝑓 𝑥 =
1

3
𝑥2

Ԧ𝑣 = −2,−3

𝑎 =
1

3

𝑝 = −2
𝑞 = −3
𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

𝑔 𝑥 =
1

3
(𝑥 + 2)2−3

𝑔 𝑥 =
1

3
(𝑥 + 2)2−3

x -3 0 3

y 3 0 3

Ԧ𝑣 = −2,−3



𝑓 𝑥 = −𝑥2

Ԧ𝑣 = 0,2
𝑎 = −1
𝑝 = 0
𝑞 = 2
𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞
𝑔 𝑥 = −𝑥2 + 2

𝑔 𝑥 = −𝑥2 + 2

x -1 0 1

y -1 0 -1

Ԧ𝑣 = 0,2



𝒇 𝒙 = 𝒂(𝒙 − 𝒑)𝟐+𝒒

▪

▪ (𝑝, 𝑞)

▪ 𝑍𝑊 = ;𝑞ۦ )∞

▪ 𝑓𝑚𝑖𝑛 𝑝 = 𝑞

▪ 𝑓↘ 𝑥ϵ (−∞; ۧ𝑝

▪ 𝑓↗ 𝑥ϵ ;𝑝ۦ )∞

▪ 𝑥 = 𝑝.

Jeśli 𝒂 > 𝟎:

𝑝

𝑞



𝒇 𝒙 = 𝒂(𝒙 − 𝒑)𝟐+𝒒

▪

▪ (𝑝, 𝑞)

▪ 𝑍𝑊 = (−∞; ۧ𝑞

▪ 𝑓𝑚𝑎𝑥 𝑝 = 𝑞

▪ 𝑓↗ 𝑥ϵ (−∞; ۧ𝑝

▪ 𝑓↘ 𝑥ϵ ;𝑝ۦ )∞

▪ 𝑥 = 𝑝.

Jeśli 𝒂 < 𝟎:

𝑞

𝑝



𝑓 𝑥 = 3𝑥2

Ԧ𝑣 = 1,−2 :



𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

𝑔 𝑥 = 3(𝑥 − 1)2−2
𝑊 = 𝑝, 𝑞

𝑊 = (1,−2)

𝑥 = 𝑝

𝑥 = 1

𝑓 𝑥 = 3𝑥2 Ԧ𝑣 = 1,−2 𝑎 = 3 𝑝 = 1, 𝑞 = −2



𝑓 𝑥 = −
1

2
𝑥2

Ԧ𝑣 = −2,4 :



𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

𝑔 𝑥 = −
1

2
𝑥 + 2 2 + 4 𝑍𝑊 = (−∞; ۧ𝑞

𝑍𝑊 = (−∞; ۧ4

𝑓↗ 𝑥ϵ (−∞; ۧ𝑝

𝑓↘ 𝑥ϵ ;𝑝ۦ )∞

𝑓↗ 𝑥ϵ (−∞; ۧ−2

𝑓↘ 𝑥ϵ ;2−ۦ )∞

𝑓 𝑥 = −
1

2
𝑥2, Ԧ𝑣 = −2,4 , 𝑎 = −

1

2
𝑝 = −2, 𝑞 = 4



𝑓 𝑥 = 𝑎𝑥2

Ԧ𝑣 𝑔

𝑓 Ԧ𝑣

𝑔 𝑥 = −6(𝑥 − 2)2 + 1

𝑔 𝑥 = (𝑥 + 3)2

𝑔 𝑥 = −
1

2
𝑥2 − 4.



𝑔 𝑥 = −6(𝑥 − 2)2 + 1

𝑓 𝑥 = −6𝑥2

Ԧ𝑣 = 2,1

𝑔 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞, Ԧ𝑣 = 𝑝, 𝑞 , 𝑓 𝑥 = 𝑎𝑥2

𝑔 𝑥 = (𝑥 + 3)2

𝑓 𝑥 = 𝑥2

Ԧ𝑣 = −3,0

𝑔 𝑥 = −
1

2
𝑥2 − 4

𝑓 𝑥 = −
1

2
𝑥2

Ԧ𝑣 = 0,−4



𝑓

𝑃 = (−1,−6).

𝑊 = (−3,2).

𝑓



Ԧ𝑣 = −3,2

𝑝 = −3, 𝑞 = 2

𝑥 = −1, 𝑦 = −6

𝑦 = 𝑎(𝑥 − 𝑝)2 + 𝑞

𝑃 = −1,−6 , 𝑊 = −3,2 , 𝑓 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

−6 = 𝑎 −1 − −3
2
+ 2

−6 = 𝑎 · 22 + 2

4𝑎 = −8

𝑎 = −2

𝑓 𝑥 = −2(𝑥 + 3)2 + 2.



✓ 𝑓 𝑥 = 𝑎𝑥2

✓ 𝑓 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞

✓ 𝑓 𝑥 = 𝑎(𝑥 − 𝑝)2+𝑞




