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132�4�5-68739;:
1
<>=@?0ACBEDGFIHKJMLON/P;N0QSRUT�?0V�<�W�AX?ZY�B[ASW�\]=U?F&^@_`ACB�?[V�<�aC<b=U?[ACB�Y�B[ASW�\]=U?�Fdcd_e: {3,4,5}+2.0*{-4,5,6}           Cross[{3,4,5},{-4,5,6}]
{3,4,5}.{-4,5,6}               l[v_]:=Sqrt[v.v]; l[{3,4,5}]

f�7�68gh2�4�5�i068j(ACk alAhmn?0AporqsD�_&JtFu^@_8R0v�w _uw xn:9]4�y-zOy-7`f�7�68gn2�4�5�i068je{S|}<~m��C?0V�AXk	Y�B[AX��<>=@?0q}ACm�: l[v_]:=Sqrt[v.v]; proj[v_,w_]:=w (v.w)/(w.w); 
scalarproj[v_,w_]:=l[proj[v,w]];
v0={3,4,5}; w0={4,5,1}; scalarproj[v0,w0]

�-i/9"5 y-j�4�2�9;:� J���N[�eR�H�w �����lw� J���N[�(����FSR�H�w�J��+���eR�c�F"R~w v�w F;w� J���N[�(����F����~_8R�H�� ���
���������� C¡"¢$����  C¡�¢
�� J��£����F�N[�£�¤�>_3R�H�� ���	�;���¥���} C¡"¢$����  C¡"¢
�

P0={2,3,4}; Q0={3,4,6}; v0={1,1,1}; w0={2,4,-1};
l[v_]:=Sqrt[v.v]; 

PP[P_,Q_]:=Sqrt[(P-Q).(P-Q)];
PL[P_,{Q_,v_}]:=Module[{n=Cross[P-Q,v]/l[v]},l[n]];
PS[P_,{Q_,v_,w_}]:=Module[{n=Cross[v,w]},(P-Q).n/l[n]];
LL[{P_,v_},{Q_,w_}]:=Module[{n=Cross[v,w]},m=l[(P-Q).n]/l[n];

PP[P0,Q0]                          PL[P0,{Q0,v0}]
PS[P0,{Q0,v0,w0}]                  LL[{P0,v0},{Q0,w0}]

f�z�y3j-2(4�¦-7�132�9;:�§"JM�/R�H�JML JM�/R@N/P$JM�/R0RU:9"f$y-4�2(4�¦-7�182�9;:"§"Jt�/R�H¨JtLOJt�/RUN/P$Jt�/RUN0Q�JM�/R0RU:
ParametricPlot[{Cos[t] Cos[17t],Sin[t] Cos[17t]},{t,0,2Pi}]

ParametricPlot3D[{t Cos[10t],t Sin[10t],t},{t,-2Pi,2Pi}]

9"¦-7�©"y-4�2�9;:�ª¤Jt«ON0FSR
H�JML JM« N/F"RUN/P$Jt«ON0FSR@N0Q�JM« N/F"R/RU:¬ 7�y-f�­39;: ¬ BE®XY]VdACk ¯Z®XY°QuH�±	JML�N0P�RU:
ParametricPlot3D[{v Cos[u],v Sin[u],5 v^3},{u,0,2 Pi},{v,-5,10}]

S=Plot3D[Sin[x*y],{x,-2,2},{y,-2,2}]

i�j-5²2 ¬ 7-y-z³:´y�mn?0qsW"<~B[q}aµ®X?0q}aC<e¶p±	JML;R � L�®Cm]W°W"<@·´m�q�?[<�q�mn?[<~�CBE®X|�¶
¸¹ ±	JML;R � LO:
Integrate[Cos[Sqrt[x]],x]            NIntegrate[Cos[Sqrt[x]]/x^2,{x,1,Infinity}]

z�2�j ¬ 5²­�68©�4�¦-7�132-: ¶ ¸¹&º »LG� »P x � »Q x � �U:2
¼"Y�|}q}=~q�?�D0AC|}\"?0q}ACm]D�o²q�?0V�½Ci�mh?[<~�hB[®X?0<>½]: r[t_]:={Cos[t],Sin[t],t}; v[t_]:=r’[s] /. s->t;
NIntegrate[Sqrt[v[t].v[t]],{t,0,2Pi}]

��68¦3¾�zO2¿i�j-5²2 ¬ 7-y-z³: ¶ ¸¹ ¶³ÀÁ ±	JML�N0P�R � L � P;: Integrate[ Sin[x] x^2+y^3,{x,0,2 Pi},{y,0,3 Pi} ]

5²7²i�f�zO2�i�j35²2 ¬ 7�y3z³: ¶³¸¹ ¶ ÀÁ ¶
ÂÃ ±	JMLON/P;N0QSR � L � P � Q]: Integrate[ Sin[x] x^2+y^3+z^4,{x,0,2 Pi},{y,0,3 Pi},{z,0,Pi} ]

z�i�j-2¿i�j35²2 ¬ 7�y3z³:´¶
¸¹8Ä JM§"JM�/R0R
^@§ÆÅ¥JM�/R � �U: r[t_]:={Cos[t],Sin[t],t}; v[t_]:=r’[s] /. s->t;
F[{x_,y_,z_}]:={x^2,y,z}; NIntegrate[F[r[t]].v[t],{t,0,2Pi}]

© zO¦�Ç¨i�j35²2 ¬ 7�y3z³:¶
¸¹ ¶ ÀÁ Ä JM« N/F"R	^CJMªZÈÉcdª   R@Jt«ON0FSR � F � « :
X[u_,v_]:={Cos[u],Sin[u],v}; F[{x_,y_,z_}]:={x^2,y,z}; 
Xu[u_,v_]:=D[X[s,v],s] /. s->u; Xv[u_,v_]:=D[X[u,t],t] /. t->v;
R[u_,v_]:=Cross[Xu[u,v],Xv[u,v]];
Integrate[F[X[u,v]].R[u,v],{u,0,2Pi},{v,0,1}]

z�y ¬ 7�y3j ¬ 2�Ê�¦3z"5�i�f�z�i�2�7-9;:-2³¼S?0B[<~¯pq�Ë>< Ä JML�N0P;N0QSRÉ\]m]W"<~BÌ=@ACm�ÍD�?[B[®Cq�mn?ÏÎZJMLON/P;N0QSR H ÐÆ: 9SAh|�ah<ÑD/Ò"D/?0<>¯ Ó Ä JMLON/P;N0QSR HÔ ÓGÎZJMLON/P;N0QSRUN[ÎZJMLON/P;N0QSR�H£Ð3kMAhB�?0V�<�LON/P;N0Q´N Ô :
F[x_,y_,z_]:=-x^2-y^2-z^2;
G[x_,y_,z_]:=x+y+z;
Solve[{D[F[x,y,z],x]== L*D[G[x,y,z],x],
       D[F[x,y,z],y]== L*D[G[x,y,z],y],
       D[F[x,y,z],z]== L*D[G[x,y,z],z],
       G[x,y,z]==1},{x,y,z,L}]



¬ 7�y-�Õ4�¦-7�z��3i�1&:�CBE®CW$J�±$R³HÖJ�±Æ×]N[±ÆØSNE±ÆÙ>RB0\�B[|�J���N[�pN[Ú�R³HÖJ�Ú3Ø8����ÙCN[�OÙ-��Ú8×"NE��×���� ØXRW"q�a�J���N[�pN[Ú�R³H(� × ��� Ø �¤Ú Ù :
f[x_,y_,z_]:=x^2 y z; F[x_,y_,z_]:={-y,x,z^2 x};
grad[U_]:={D[U[x,y,z],x],D[U[x,y,z],y],D[U[x,y,z],z]};
curl[F_]:={D[F[x,y,z][[3]],y]-D[F[x,y,z][[2]],z],
           D[F[x,y,z][[1]],z]-D[F[x,y,z][[1]],x],
           D[F[x,y,z][[2]],x]-D[F[x,y,z][[3]],y]};
div[F_]:=D[F[x,y,z][[1]],x]
        +D[F[x,y,z][[2]],y]
        +D[F[x,y,z][[3]],z];

z�i�j-2�y-7`y-f�f�7�6�Ç-i�Ê�y
5�i068j&:Û-JMLON/P;N0QSR
H�±	JtL�N0P�N[QnRU���CBE®CW;J�±$R~JML]ÜnN/PCÜCN0QbÜ>R>^MJtL �3L]ÜSN/P��PXÜCN[Q���QbÜbR
f[x_,y_,z_]:=Sin[x*y]*z-x^2*y;
Dx[f_][x_,y_,z_]:=D[f[u,v,w],u] /. {u->x,v->y,w->z}
Dy[f_][x_,y_,z_]:=D[f[u,v,w],v] /. {u->x,v->y,w->z}
Dz[f_][x_,y_,z_]:=D[f[u,v,w],w] /. {u->x,v->y,w->z}
grad[f_][x_,y_,z_]:={Dx[f][x,y,z],Dy[f][x,y,z],Dz[f][x,y,z]};
L[x_,y_,z_]:=f[1,1,1]+grad[f][1,1,1].{x-1,y-1,z-1}

Ý ¦-y-�87�y
5�i04�y-f�f�7�6²Ç3i�Ê�y
5�i068je:�ZJMLON/P�R�H Û-JtL�N/P�Rl�ßÞ ±;Å ÅàJML Ü N0P Ü R~JMLÖ�L Ü N/P&��P Ü R¥á]^nJMLl��L Ü N/Pu�ÌP Ü R0vCâ":
f[x_,y_]:=Sin[x*y]-x^2*y;
Dx[f_][x_,y_]:=D[f[u,v],u] /. {u->x,v->y}
Dy[f_][x_,y_]:=D[f[u,v],v] /. {u->x,v->y}
grad[f_][x_,y_]:={Dx[f][x,y,z],Dy[f][x,y,z]};
Dxx[f_][x_,y_]:=D[f[u,v],{u,2}]  /. {u->x,v->y}
Dxy[f_][x_,y_]:=D[D[f[u,v],u],v] /. {u->x,v->y}
Dyy[f_][x_,y_]:=D[f[u,v],{v,2}]  /. {u->x,v->y}
hess[f_][x_,y_]:={{Dxx[f][x,y],Dxy[f][x,y]},{Dxy[f][x,y],Dyy[f][x,y]}}
Q[x_,y_]:=f[1,1]+grad[f][1,1].{x-1,y-1}+(hess[f][1,1].{x-1,y-1}).{x-1,y-1}/2

68�32-ã D>:;ä´ÅàÞ �¥á;Hr±	JåäON/�/R DSolve[D[p[x],x]==p[x]*(1-p[x]),p[x],x]

i�j�i�5�i�y-z�1	y-zO¦-2£f�7²68¾�zO2�Ê�:nL´Å Å�H(Ll��æ$L´ÅàN/L Þ çXá;H£è�N0L´Å¥Þ çXá;H(é
U=DSolve[{x’’[t]==-x[t]-x’[t]/5,x[0]==1,x’[0]==0},{x},t]; 
S=Plot[Evaluate[x[t] /. U],{t,0,25}]

132�4�5-687+© i�2�zO�&: Ä JtL�N0P"R³H�Jt�ZJtL�N0P"R@N[�ZJtL�N0P"R0R
Needs["Graphics‘PlotField‘"]
PlotVectorField[{-y,2 x},{x,-1,1},{y,-1,1}]
PlotGradientField[x^2 y,{x,-1,1},{y,-1,1}]

Needs["Graphics‘PlotField3D‘"]
PlotVectorField3D[{-y,2 x,z},{x,-1,1},{y,-1,1},{z,-1,1}]
PlotGradientField3D[x^2 y z,{x,-1,1},{y,-1,1},{z,-1,1}]

68�32-ã D�q}m�D/Y]®h=@< »LdH Ä JML�R@:�5�V�<�<@¼�®C¯GY]|�<�D0V�AÆo�D�?0V�<e7&êAhD[D/|}<~B²®Æ?0?0BE®C=@?0ACBb:
s=NDSolve[{x’[t]==-(y[t]+z[t]),y’[t]==x[t] +0.2*y[t],z’[t]==.2+x[t]*z[t]-5.7*z[t],
x[0]==.3,z[0]==4.2,y[0]==1.3},{x,y,z},{t,0,400},MaxSteps->12000];
S=ParametricPlot3D[Evaluate[{x[t],y[t],z[t]}/.s],{t,0,400}]

­-2�y
5+2 Ý ¦3y
5�i068j+«´ë
HIæ$«;×>×":
s=NDSolve[{D[u[x,t],t]==D[u[x,t],{x,2}],
    u[x,0]==Sin[5*Pi*x],u[0,t]==0, u[1,t]==0},u,{x,0,1},{t,0,.01}];
Plot3D[Evaluate[u[x,t]/. s[[1]]],{t,0,.01},{x,0,1}]

ì�y�182I2 Ý ¦-y
5�i068j`« ëíë H(Ð@x@« ×b× :
s=NDSolve[{D[u[x,t],{t,2}] == D[u[x,t],{x,2}], 
         u[x,0] == Sin[4*Pi*x], Derivative[0,1][u][x,0]==0,
         u[0,t] == u[1,t]}, u, {x,0,1}, {t,0,1}];
Plot3D[Evaluate[u[x,t]/. s[[1]]],{t,0,1},{x,0,1}]

â


