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3D                   VECTOR FUNCTION 
along a CURVE 

∫ 𝒇(𝒙) ⋅ 𝑑𝒔
 

𝐶

 

𝑑𝒔 = 𝒙′(𝑡) 𝑑𝑡 

3D                    SCALAR FUNCTION 
along a CURVE 

∫ 𝑓(𝒙)𝑑𝑠
 

𝐶

 

𝑑𝑠 = ‖𝒙′(𝑡)‖𝑑𝑡 

3D                    SCALAR FUNCTION 
across a SURFACE 

∬ 𝑔(𝒙)𝑑𝑆
 

𝑆

 

𝑑𝑆 = ‖𝒙𝑢 × 𝒙𝑣‖𝑑𝑢𝑑𝑣 

 

3D                    SCALAR FUNCTION 
across a VOLUME REGION 

∭ ℎ(𝒙)𝑑𝑉
 

𝑉

 

𝑑𝑉 = 𝑑𝑥𝑑𝑦𝑑𝑧 

= |
𝜕(𝑥, 𝑦, 𝑧)

𝜕(𝑢, 𝑣, 𝑤)
| 𝑑𝑢𝑑𝑣𝑑𝑤 

2D                    SCALAR FUNCTION 
across a REGION 

∬ 𝑔(𝒙)𝑑𝐴
 

𝑅

 

𝑑𝐴 = 𝑑𝑥𝑑𝑦 

= |
𝜕(𝑥, 𝑦)

𝜕(𝑢, 𝑣)
| 𝑑𝑢𝑑𝑣 

2D                   VECTOR FUNCTION 
along a CURVE 

∫ 𝒇(𝒙) ⋅ 𝑑𝒔
 

𝐶

 

𝑑𝒔 = 𝒙′(𝑡) 𝑑𝑡 

1D                                   FUNCTION 
along a LINE SEGMENT 

∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎

 

 
 

𝑢 
𝑣 

𝑢 
𝑣 

3D                   VECTOR FUNCTION 
across a SURFACE 

∬ 𝒈(𝒙) ⋅ 𝑑𝑺
 

𝑆

 

𝑑𝑺 = 𝒏 ̂𝑑𝑆 

= 𝒙𝑢 × 𝒙𝑣  𝑑𝑢𝑑𝑣 

2D                    SCALAR FUNCTION 
along a CURVE 

∫ 𝑓(𝒙)𝑑𝑠
 

𝐶

 

𝑑𝑠 = ‖𝒙′(𝑡)‖𝑑𝑡 

GREEN’S THEOREM 
 

∬ 𝑔(𝒙)𝑑𝐴
 

𝑅

= ∫ 𝒇(𝒙) ⋅ 𝑑𝒔
 

𝐶

 

 

when 

𝒇(𝒙) = (𝑝(𝑥, 𝑦), 𝑞(𝑥, 𝑦)) 

and 

𝑔(𝒙) =
𝜕𝑞

𝜕𝑥
−

𝜕𝑝

𝜕𝑦
 

and 
𝐶 is the boundary of 𝑅. 

GAUSS’ THEOREM 
 

∭ ℎ(𝒙)𝑑𝑉 =
 

𝑉

∬ 𝒈(𝒙) ⋅ 𝑑𝑺
 

𝑆

 

 

when 

ℎ(𝒙) = ∇ ⋅ 𝒈(𝒙) 

and 
𝑆 is the boundary of 𝑉. 

 

0D 

THE FUNDAMENTAL 
THEOREM OF CALCULUS 

 

∫ 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎)
𝑏

𝑎

 

 

when 

𝑓(𝑥) =
𝑑

𝑑𝑥
𝐹(𝑥) 

0D 0D 

THE FUNDAMENTAL 
THEOREM OF CALCULUS  

FOR CURVES 
 

∫ 𝒇(𝒙) ⋅ 𝑑𝒔
 

𝐶

= 𝐹(𝒃) − 𝐹(𝒂)  

 

when 

𝒇(𝒙) = ∇𝐹(𝒙) 

and 
𝐶 goes from 𝒂 to 𝒃. 

THE FUNDAMENTAL 
THEOREM OF CALCULUS  

FOR CURVES 
 

∫ 𝒇(𝒙) ⋅ 𝑑𝒔
 

𝐶

= 𝐹(𝒃) − 𝐹(𝒂)  

 

when 

𝒇(𝒙) = ∇𝐹(𝒙) 

and 
𝐶 goes from 𝒂 to 𝒃. 

STOKES’ THEOREM 
 

∬ 𝒈(𝒙) ⋅ 𝑑𝑺
 

𝑆

= ∫ 𝒇(𝒙) ⋅ 𝑑𝒔
 

𝐶

 

 

when 

𝒈(𝒙) = ∇ × 𝒇(𝒙) 

and 
𝐶 is the boundary of 𝑆. 

𝑎 𝑏 

𝑢 
𝑣 
𝑤 

𝑡 𝑡 𝑡 𝑡 

𝑢 
𝑣 
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GAUSS’ 
THEOREM 

 

STOKES’ 
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GREENS’ 
THEOREM 

 

FToC 
(for curves) 

 

FToC 
(for curves) 
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