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푦 = a + b ⋅ 푥 ⇒ b =
푦 − 푦
푥 − 푥 =

Δ푦
Δ푥 0

0    
∞
∞    0 ⋅ ∞   ∞ − ∞   0    1    ∞  

0 ⋅ 푐표푛푠푡 = 0    ∞ ⋅ 푐표푛푠푡 = ∞    
푐표푛푠푡

0 = ∞    
푐표푛푠푡

∞ = 0    푐표푛푠푡 = ∞    푐표푛푠푡 ± ∞ = ±∞ 

푐표푛푠푡 + ∞ = ∞   푐표푛푠푡 − ∞ = −∞   푐표푛푠푡 = ∞ 
 

푦 = a , a > 0 푥 = 1 푥 ⋅ 푥 = 푥  
푥
푥 = 푥  

(푥 ) = 푥 ⋅  푥 = √푥 = √푥  푥 =
1
푥  

 

푦 = log (푥), a > 0 i a ≠ 1, 푥 > 0 log (푥) = 푦  ⇔   푥 = a  log (푥 ⋅ 푦) = log (푥) + log (푦) 

log
푥
푦 = log (푥) − log (푦) log [(푥) ] = n ⋅ log (푥) log (푥) =

log (푥)
log (푎) log (푥) = ln (푥) 

log (푥) = log (푥) 

 

푎 + 푎 + 푎 + ⋯ + 푎 = 푎 = 푎  푛! = 1 ∙ 2 ∙ 3 ∙ … (푛 − 1) ∙ 푛 푛
푘 =

푛!
푘! ∙ (푛 − 푘)! 

(푥 + 푦) = 푛
0 ⋅ 푥 ⋅ 푦 + 푛

1 ⋅ 푥 ⋅ 푦 + 푛
2 ⋅ 푥 ⋅ 푦 + ⋯ +   푛 

푛 − 1 ⋅ 푥 ( ) ⋅ 푦 + 푛
푛 ⋅ 푥 ⋅ 푦  

 

푝. 푤. 푠 [a; b] =
푓(b) − 푓(a)

b − a =
Δ푓
Δ푥 푓 (a) =

d푓
d푥 =  lim

→

푓(b) − 푓(a)
b − a  푓 (a) =   lim

→

푓(a + Δ푥) − 푓(a)
Δ푥  

푓(푥) = a ⋅ 푔(푥)
⇓

푓 (푥) = a ⋅ 푔 (푥)
 

푓(푥) = 푔(푥) ± ℎ(푥)
⇓

푓 (푥) = 푔 (푥) ± ℎ (푥)
 

ℎ(푥) = 푓(푥) ⋅ 푔(푥)
⇓

ℎ (푥) = 푓 (푥) ⋅ 푔(푥) + 푓(푥) ⋅ 푔 (푥)
 

ℎ(푥) =
푓(푥)
푔(푥) ⇒ ℎ (푥) =

푓 (푥) ⋅ 푔(푥) − 푓(푥) ⋅ 푔 (푥)
[푔(푥)]  푓(푥) = 푧 푤(푥) ⇒ 푓 (푥) = 푧 (푤) ⋅ 푤 (푥) 

(푥 ) = n ⋅ 푥  (a ) = a ⋅ ln(a) (e ) = e  [log (푥)] =
1
푥 ⋅ log (e) =

1
푥 ⋅ ln(a) [ln(푥)] =

1
푥 

(푐표푛푠푡) = 0 [cos(푥)] = −sin(푥) [sin(푥)] = cos(푥) 

[tg(푥)] =
1

cos (푥) [ctg(푥)] = −
1

sin (푥) 

grad푓(푥) =
d푓
d푥 ⋅ 푥 grad푓(푥, 푦, 푧) =

∂푓
∂푥 ⋅ 푥 +

∂푓
∂푦 ⋅ 푦 +

∂푓
∂푧 ⋅ 푧̂ ∂푓(푥, 푦)

∂푥 = lim
→

푓(푥 + Δ푥, 푦) − 푓(푥, 푦)
Δ푥  

 

∆퐹 = ±
휕푓
휕퐴 ∙ ∆퐴  Δ푓 = |푓 | ⋅ Δ푥 =  

d푓
d푥 ⋅ Δ푥 푦 = a ⋅ 푥 + b a = lim

→

푓(푥)
푥  b = lim

→
[푓(푥) − a ∙ 푥] 

d푦 = 푦 ⋅ d푥 [푓 (푥)] = 푓 (푥) 푓( )(푥) = 푓( )(푥) 

푓(푥) = 푓(a) +
푓( )(a)

i! ∙ (푥 − 푎)  푓(푥) = 푓(0) +
푓( )(0)

i! ∙ 푥  

푣(푡) =
d푥
d푡  푎(푡) =

d푣
d푡  퐹(푡) =

d푝
d푡  퐹(푥) =

d푊
d푥  퐸(푥) = −

d푉
d푥  

Jeżeli lim
→

푓(푥) = 0 oraz lim
→

푔(푥) = 0 lub lim
→

푓(푥) = ∞ oraz lim
→

푔(푥) = ∞, to lim
→

푓(푥)
푔(푥) = lim

→

푓 (푥)
푔 (푥)  
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퐹(푥) = 푓(푥) d푥 ⇔ 퐹 (푥) = 푓(푥) 푐 ⋅ 푓(푥) d푥 = 푐 ⋅ 푓(푥) d푥 [푓(푥) + 푔(푥)] d푥 = 푓(푥) d푥 + 푔(푥) d푥 

푓(푥) ⋅ 푔 (푥) ⋅ d푥 = 푓(푥) ⋅ 푔(푥) − 푓 (푥) ⋅ 푔(푥) ⋅ d푥 푢 ⋅ d푣 = 푢 ⋅ 푣 − 푣 ⋅ d푢 

푥 d푥 =
1

n + 1 ⋅ 푥 + C 푥 d푥 = ln| 푥 | + C a d푥 =
a

ln(a) + C e d푥 = e + C 

ln(푥) d푥 = 푥 ⋅ ln(푥) − 푥 + C sin(푥) d푥 = −cos(푥) + C 

cos(푥) d푥 = sin(푥) + C 
1

cos (푥) d푥 = tg(푥) + C 

푓(푥) d푥 = 퐹(푥)| = 퐹(b) − 퐹(a) 푓(푥) d푥 = − 푓(푥) d푥 

 

푖 = −1  ⇒  √−1 = 푖 Dla 푧 = a + 푖 ⋅ b  
푧 = a + 푖 ⋅ b   

푧 = 푧 ⇔ a = a ∧ b = b  

푧 + 푧 = a + a + 푖 ⋅ (b + b ) 

푧 ⋅ 푧 = a ∙ a − b ∙ b + 푖 ⋅ (a ∙ b + b ∙ a ) 
 

푧 = a + 푖 ⋅ b = [r, φ] = r ⋅ [cos(φ) + 푖 ⋅ sin(φ)] = r ⋅ e ⋅ ,  gdzie  |푧| = r = a + b ,   cos(φ) =
a
r , sin(φ) =

b
r 

Dla 푧 = [r , φ ] 
푧 = [r , φ ] 

푧 ⋅ 푧 = [r ⋅ r , φ + φ ] = r ⋅ r ⋅ [cos(φ + φ ) + 푖 ⋅ sin(φ + φ )] 

푧
푧 =

r
r , φ − φ =

r
r ⋅ [cos(φ − φ ) + 푖 ⋅ sin(φ − φ )] 

푧 = [r, φ]  ⇒  푧 = [r , n ⋅ φ] = r ⋅ [cos(n ⋅ φ) + 푖 ⋅ sin(n ⋅ φ)] 
 

퐴 =

a a ⋯ a
a a ⋯ a

⋮ ⋮ ⋱ ⋮
a a ⋯ a

= a
×

 퐴 = a
×

 k ⋅ 퐴 = k ⋅ a
×

 

퐴 = a
×

 퐵 = b
×

⇒ 퐴 + 퐵 = a + b
×

 퐴 = a
×

 퐵 = b
×

 ⇒ 퐴 ⋅ 퐵 = a ⋅ b
×

 

Wyznacznik Dopełnienie 

푊 = det(퐴) =

푎 푎 ⋯ 푎
푎 푎 ⋯ 푎

⋮
⋮

⋮
⋮ ⋱ ⋮

⋮
푎 푎 ⋯ 푎

 퐴 = (−1) ⋅ 푀 = (−1) ⋅

a a ⋯ a ⋯ a
a a ⋯ a ⋯ a

⋮ ⋮ ⋯ ⋮ ⋯ ⋮
a a ⋯ a ⋯ a
⋮ ⋮ ⋯ ⋮ ⋯ ⋮

a a ⋯ a ⋯ a

 

푊 = det(퐴) = a ⋅ 퐴  푊 = det(퐴) = a ⋅ 퐴  

Macierz odwrotna, 퐴   퐴 ⋅ 퐴 = 퐴 ⋅ 퐴 = 퐼 퐴 =
1

det(퐴) ⋅ 퐴  

Równanie macierzowe 퐴 ⋅ 푋 = 퐵 푋 = 퐴 ⋅ 퐵 
 


