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$\vec{A}=A x\vec{i}+A y\vec{j}+A z\vec{k} \vec{B}=B x\vec{i}+B y\vec{j}+B z\vec{k}$ O O:
$\vec{A}\cdot \vec{B}=|A||B|\cos \theta=A xB x+A_yB y+A zB z$ $\vec{A}\perp
\vec{B}\Leftrightarrow \vec{A}\cdot \vec{B}=0, [\vec{A}|~2=\vec{A}\cdot \vec{A}$ O O:
$\vec{A}\times\vec{B}=\begin{vmatrix}\vec{i}&\vec{j}&\vec{k}\\A_x&A y&A z\\B_x&B_y&B_z\end
{vmatrix}$ $=(A_yB_z-A_zB_y)\vec{i}+(A_zB_x-A_xB_z)\vec{j}+(A_xB_y-A_yB_x)\vec{k}$
$[\vec{A}\times \vec{B}|=|\vec{A}||\vec{B}|\sin\theta$ 3) DO O OO
$[\vec{A}\vec{B}\vec{C}]=\vec{A}\cdot(\vec{B}\times \vec{C}=\vec{B}\cdot(\vec{C}\times
\vec{A})=\vec{C}\cdot (\vec{A}\times \vec{B})$
$=\begin{vmatrix}A x&A y&A z\\B_x&B_y&B_z\\C x&C_y&C z\end{vmatrix}$ 00 00O 0O

0 $\vec{A} \vec{B} \vec{C}$0 000000000000 4HOO0OOO $(\vec{A}times
\vec{B})\times \vec{C}=(\vec{A}\cdot \vec{C})\vec{B}-(\vec{B}\cdot \vec{C})\vec{A}$
$(\vec{A}\times \vec{B})\cdot (\vec{C}\times \vec{D})=(\vec{A}\cdot \vec{C})(\vec{B}\cdot
\vec{D})-(\vec{A}\cdot \vec{D})(\vec{B}\cdot \vec{C})$ $(\vec{A}\times \vec{B})\times
\vec{CHtimes \vec{D})=[\vec{A}\vec{C}Hvec{D}]\vec{B}-[\vec{B}\vec{C}\vec{D}]\vec{A}$

200000000

1]

$\dfrac{d\vec{A} }{dt}=\dfrac{dA_x}{dt}\vec{i}+\dfrac{dA y}{dt}\vec{j}+\dfrac{dA _z}{dt}\vec{k
1$ $\dfrac{d}{dt}(\vec{A}+\vec{B})=\dfrac{d\vec{A}} {dt}+\dfrac{d\vec{B}} {dt}$
$\dfrac{d}{dt}(\vec{A}\cdot \vec{B})=\dfrac{d\vec{A}}{dt}\cdot \vec{B}+\vec{A}\cdot
\dfrac{d\vec{B}}{dt}$ $\dfrac{d}{dt}(\vec{A}\times \vec{B})=\dfrac{d\vec{A} }{dt}\times
\vec{B}+\vec{A}\times \dfrac{d\vec{B}}{dt}$ 2)$\int \vec{A}dt=\int A xdt\quad \vec{i}+\int

A ydt\quad \vec{j}+\int A_zdt\quad \vec{k}$
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1000 $ds=|d\vec{r}|,000$[t0,t]$0 0000 00O $s=\int ds=\int |d\vec{r}|=lint{tO} ~t
[\dfrac{d\vec{r}}{dt}|dt=\int{t 0} "t

\sqrt{(\dfrac{dx} {dt})"~2+(\dfrac{dy} {dt})~2+(\dfrac{dz} {dt})~2}dt$ 2) DO OO OO $\vec{t}-
\dfrac{d\vec{r}}{ds}-\dfrac{d\vec{r}} {dt}\cdot \dfrac{1}{\dfrac{ds}{dt}},\vec{t}\cdot
\Wec{t}=1$3)00000 4 $\wvec{t} \vec{n} \vec{b}$0 00000 OOOOOO0OOOOOOO 0
O$\chisOODOOOSNtausD DO DO O0D0DOD0DO0O0DODOO0OoOooan $\eft\{\begin{array}{ll}
\dfrac{d\vec{t}}{ds}=&\chi\vec{n}\\ \dfrac{d\vec{n}}{ds}=-\chi \vec{t}&
\tau\vec{b}\\dfrac{d\vec{b}} {ds}=&-\tau\vec{n}\end{array} \right.$
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$\int_C \vec{A}\cdot\vec{t}ds=\int C\vec{A}\cdot d\vec{r}=\int a”~b \vec{A}\cdot
\dfrac{d\vec{r}}{ds}ds$

o.1J U

000 $\sum: \vec{r}=\vec{r}(u,v)$ 100000 O $\vec{n}=\dfrac{\partial \vec{r}}{\partial
u\times \dfrac{\partial \vec{r} }{\partial v}/|\dfrac{\partial \vec{r} } {\partial u}\times \dfrac{\partial
\vec{r}}{\partial v}|$ 2) O 10 O O $E=\dfrac{\partial \vec{r}}{\partial u}\cdot \dfrac{\partial
\vec{r}}{\partial u}$ $F=\dfrac{\partial \vec{r}} {\partial u}\cdot \dfrac{\partial \vec{r} } {\partial
v}$ $G=\dfrac{\partial \vec{r}} {\partial v}\cdot \dfrac{\partial \vec{r}}{\partial v}$ 3) O O
$dS=|\dfrac{\partial \vec{r}}{\partial u}\times \dfrac{\partial \vec{r} } {\partial v}|dudv=\sqrt{EG-
F~23$4) 0000 $\int_{\sum} dS=\iint_{\sum'}|\dfrac{\partial \vec{r} }{\partial u}\times
\dfrac{\partial \vec{r}}{\partial v}|dudv$ 5) 0000000 $\iint_{\sum}\varphi
dS=\iint_{\sum'}\varphi(u,v)|\dfrac{\partial \vec{r}} {\partial u}\times \dfrac{\partial
\vec{r}}{\partial v}|dudv$ 6) DO OO DO OO $\iint {\sum}\vec{A}\cdot
\vec{n}dS=\iint_{\sum'}(A xdydz+A ydzdx+A zdxdy)$
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1)0 0000000 $\varphissgrad \varphi=\nabla \varphi $* 2)0 0O [] $div \vec{A}=\nabla \cdot
\vec{A}=\dfrac{\partial A x}{\partial x}+\dfrac{\partial A_y}{\partial y}+\dfrac{\partial

A z}{\partial z}$ 3)0 O $rot \vec{A}=det \begin{vmatrix} \vec{i} & \vec{j} & \vec{k} \\
\dfrac{\partial} {\partial x} & \dfrac{\partial }{\partial y} & \dfrac{\partial }{\partial z} WA x & A y &
A z\end{vmatrix}$

ooy

OxyODOOOOOOCOOOOOoODgoO $\int C\{P(x,y)dx+Q(x,y)dy\}=\iint_D \{\dfrac{\partial
Q(x,y) }{\partial x}-\dfrac{\partial P(x,y)}{\partial y}\}dxdy$

Jouood

$\vec{A}$0 DO OQVOOODODOSODOO0$\Wec{n}$0SO OO DODOOO00OOODOOO $\intS
\vec{A}\cdot \vec{n}dS=\iiint V div \vec{A}dV$
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$\vec{A}YSO OO OONSODODOOOCODOQNSOCODOODOO $\int C\vec{A}\cdot \vec{t}dS=\iint S
rot\vec{A}\cdot \vec{n}dS $ (\vec{t}OCODOOODOONO)

$\nabla$ (0 [

17 $grad \varphi=\nabla \varphi, div \vec{A}=\nabla \cdot \vec{A}, rot \vec{A}=\nabla \times
\vec{A}, \nabla\cdot \nabla=\nabla”~2 =\Delta$ 2) $\nabla(\varphi+k\phi)=\nabla \varphi+k\nabla
\phi, \nabla(\varphi \phi)=(\nabla \varphi)\phi+\varphi(\nabla \phi)$
$\nabla(\dfrac{\varphi}{\phi})=\dfrac{(\nabla \varphi)\phi-\varphi(\nabla \phi)} {\phi~2}$ 3) $\nabla
\cdot (\vec{A}+k\vec{b})=\nabla \cdot \vec{A}+k\nabla \cdot \vec{B}, \nabla\cdot (\varphi
\vec{A})=\nabla \varphi \cdot \vec{A} +\varphi (\nabla \cdot \vec{A})$ 4) $\nabla \times
(\vec{A}+k\vec{B})=\nabla \times \vec{A}+k\nabla \times \vec{B}$ $\nabla \times (\varphi
\vec{A})=\nabla \varphi \times \vec{A}+\varphi(\nabla \times \vec{A})$ $\nabla \times (\nabla
\varphi)=0% 5) $\nabla \cdot (\nabla \times \vec{A})=0, \nabla \cdot (\vec{A}\times
\vec{B})=\vec{B}\cdot (\nabla \times \vec{A})-\vec{A}\cdot (\nabla \times \vec{B})$

1)

oo oguuooo
2)

$\nabla O 0O 0O 0O OO O \nabla=\dfrac{\partial } {\partial x}\vec{i}+\dfrac{\partial} {\partial
yHvec{j}+\dfrac{\partial} {\partial z}\vec{k}$
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