
−→v = (x , x , x , . . . , xn) n −→v

|−→v | =
√
x + x + x + · · · + xn |−→v | −→v

−→v = ( , , )

|−→v | = √
+ + =

√
+ + =

√

v ·−→u −→u = (a , b , c ) −→v = (a , b , c )

−→v · −→u = a a + b b + c c

−→v · −→u −→u · −→v −→u = ( , , ) −→v = ( , , )

−→v · −→u = × + × + × = + + =

−→u · −→v = × + × + × = + + =

−→v ·−→u = |−→v ||−→u | cos θ −→v −→u θ −→u ·−→v = −→v ·−→u

−→u = ( , , ) −→v = ( , , )

|−→v | = √
+ + =

√

|−→u | = √
+ + =

√

−→v · −→u = + + =

⎫⎪⎪⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎪⎪⎭

⇒ =
√ × √

cos θ ⇒⇒ cos θ = √ =

−→u = ( , , ) −→v = ( , a, ) a

cos θ = θ

−→v · −→u = |−→v ||−→u | cos θ ⇒ × + a + × = |−→v ||−→u | × ⇒ + a = ⇒ a = −



∫ b

a

|f ′(t)| dt [a, b] f(t) f : R → R
n

[ , ] f(t) = (t, sin t, cos t)

f ′(t) = ( , cos t,− sin t) ⇒ |f ′(t)| =
√

+ cos t + sin t =
√

+ =
√

⇒
∫ b

a

|f ′(t)| dt =
∫ √

dt =
√

( − ) =
√

cos t + sin t =

m n Mn×m

A A − B A + B B =

⎡
⎢⎢⎣

⎤
⎥⎥⎦ A =

⎡
⎢⎢⎣

⎤
⎥⎥⎦

A + B =

⎡
⎢⎢⎣

+ + +

+ + +

⎤
⎥⎥⎦ =

⎡
⎢⎢⎣

⎤
⎥⎥⎦

A − B =

⎡
⎢⎢⎣

− − −

− − −

⎤
⎥⎥⎦ =

⎡
⎢⎢⎣

− − −

− − −

⎤
⎥⎥⎦

A =

⎡
⎢⎢⎣

× × ×

× × ×

⎤
⎥⎥⎦ =

⎡
⎢⎢⎣

⎤
⎥⎥⎦

−→v ,−→v , . . . ,−→v n An×k×Bk×m = Cn×m

−→v i ·−→u j j i −→u ,−→u , . . . ,−→u m

−→u j
−→v i

A × B B =

⎡
⎢⎢⎢⎢⎢⎢⎣

− −

⎤
⎥⎥⎥⎥⎥⎥⎦

A =

⎡
⎢⎢⎣

⎤
⎥⎥⎦

× B × A ×

−→u = ( , ,− ) −→u = ( , ,− ) −→v = ( , , ) −→v = ( , , )

−→v · −→u = + − = −→v · −→u = + − =

−→v · −→u = + − = −→v · −→u = + − =

A × B =

⎡
⎢⎢⎣

⎤
⎥⎥⎦



|A| A

×∣∣∣∣∣∣∣∣
a a

a a

∣∣∣∣∣∣∣∣
= a × a − a × a

×∣∣∣∣∣∣∣∣∣∣∣∣

a a a

a a a

a a a

∣∣∣∣∣∣∣∣∣∣∣∣
= a

∣∣∣∣∣∣∣∣
a a

a a

∣∣∣∣∣∣∣∣
− a

∣∣∣∣∣∣∣∣
a a

a a

∣∣∣∣∣∣∣∣
+ a

∣∣∣∣∣∣∣∣
a a

a a

∣∣∣∣∣∣∣∣
×∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a a a a

a a a a

a a a a

a a a a

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

= a

∣∣∣∣∣∣∣∣∣∣∣∣

a a a

a a a

a a a

∣∣∣∣∣∣∣∣∣∣∣∣
− a

∣∣∣∣∣∣∣∣∣∣∣∣

a a a

a a a

a a a

∣∣∣∣∣∣∣∣∣∣∣∣

+ a

∣∣∣∣∣∣∣∣∣∣∣∣

a a a

a a a

a a a

∣∣∣∣∣∣∣∣∣∣∣∣
− a

∣∣∣∣∣∣∣∣∣∣∣∣

a a a

a a a

a a a

∣∣∣∣∣∣∣∣∣∣∣∣

A =

⎡
⎢⎢⎣

⎤
⎥⎥⎦

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
= × − × = − = −

A =

⎡
⎢⎢⎢⎢⎢⎢⎣

⎤
⎥⎥⎥⎥⎥⎥⎦

∣∣∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣∣∣
=

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
−

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
+

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
= ×( × − × )− ×( × − × )+ ×( × − × ) =



n n
⎧⎪⎪⎨
⎪⎪⎩

x + y =

x + y =∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
= × − × = − = −

y x y x

x =

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
− =

−
− = − = − y =

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
− =

−
− =

−
− =

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

x + y + z =

x + y + z =

x + y + z =

=

∣∣∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣∣∣
= − x =

∣∣∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣∣∣
− = − y =

∣∣∣∣∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣∣∣∣∣
− = − = −

z = −
−→v ×−→u −→u = (a , b , c ) −→v = (a , b , c )

−→v × −→u =

∣∣∣∣∣∣∣∣∣∣∣∣

i j k

a a a

b b b

∣∣∣∣∣∣∣∣∣∣∣∣
k = ( , , ) j = ( , , ) i = ( , , ) z y x

−→v × −→u = |−→v ||−→u | sin θ −→v −→u θ −→v × −→u = −−→u × −→v



−→v × −→u −→u × −→v −→u = ( , , ) −→v = ( , , )

−→v × −→u =

∣∣∣∣∣∣∣∣∣∣∣∣

i j k

∣∣∣∣∣∣∣∣∣∣∣∣
= i

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
− j

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
+ k

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
= ( − , − , − ) = (− , ,− )

−→u × −→v =

∣∣∣∣∣∣∣∣∣∣∣∣

i j k

∣∣∣∣∣∣∣∣∣∣∣∣
= i

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
− j

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
+ k

∣∣∣∣∣∣∣∣

∣∣∣∣∣∣∣∣
= ( − , − , − ) = ( ,− , )

−→v −→u −→v × −→u −→u × −→v

−→v · (−→u × −→v ) = ( , , ) · ( ,− , ) = − + =

−→u · (−→u × −→v ) = ( , , ) · ( ,− , ) = − + =

C = (− ,− ) B = ( , ) A = ( , )

−→u = A − C = ( , ) − (− ,− ) = ( , ) −→v = A − B = ( , ) − ( , ) = (− ,− )

=

∣∣∣∣∣∣∣∣ − −

∣∣∣∣∣∣∣∣
=

− − (− )
= =

−→v −→u

A = ( , )

D = ( ,− ) C = (− ,− ) B = (− , )

−→v = A − B = ( , ) − (− , ) = ( ,− )

−→u = A − C = ( , ) − (− ,− ) = ( , )

−→w = A − D = ( , ) − ( ,− ) = (− , )



s =

∣∣∣∣∣∣∣∣
−

∣∣∣∣∣∣∣∣
=

− (− )
= = s =

∣∣∣∣∣∣∣∣ −

∣∣∣∣∣∣∣∣
=

+
= =

s = |s | + |s | = | | + | | =

cos θ −→u = ( ,− , ) −→v = ( , , ) θ

−→u = (a,− , ) −→v = ( , , ) a

−→u = ( ,− , ) −→v = ( , , ) −→w

B × A A × B B =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

−

−

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

A =

⎡
⎢⎢⎣

−

−

⎤
⎥⎥⎦

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

− x + y − z =

x + y + z =

x + y − z =

D = ( ,− ) C = (− ,− ) B = (− , ) A = (− , )

[ , ] f(t) = ( t, t + t , − t )


