ni111:= | nner Product = Functi onPr oduct

ouf11]= Functi onPr oduct

2= Scal ar Product = Functi onScal ar Pr oduct

ouf12= Functi onScal ar Pr oduct

in13)= Vect or Sum= Functi onSum

ouf13)= Functi onSum

4= constantRul e[x_]:=1

in15:= const ant Domai n = {0, 2 Pi }

oufis= {0, 2 7}

ini1el= const ant Functi on = {const ant Rul e, const ant Domai n}
oufiel= {constantRul e, {0, 27}}

na7:= linearRul e[x_] : =X

niel= | i near Domai n = {0, 2 Pi }

oufigl= {0, 2}

miop= | i near Function = {l i nearRul e, | i near Domai n}
oufi9)= {li nearRul e, {0, 2}}

in20)= quadrati cRul e[x_]:=x"2

1= quadr ati cDomain = {0, 2% Pi }

oue1)= {0, 2 7}

inz22)= quadrati cFunction = {quadrati cRul e, quadrati cDonai n}
oufzzl= {quadrati cRul e, {0, 2}}

3= cubi cRul e[x_1 :=x"3

in241= cubi cDomai n = {0, 2% Pi }

out24= {0, 2 71}

o= cubi cFuncti on = {cubi cRul e, cubi cDomai n}
oufz0)= {cubi cRul e, {0, 27}}

in31:= Vect or Lengt h[const ant Functi on]

out[31]= m

n32:= Vect or Lengt h[l i near Functi on]

|2
oupz= 2 [ — n3/2
3
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nE3= I ntegrate[x =x, {X, 0, 2Pi}]
8 3
Out[33]= ——

3

in34:= Vect or Lengt h[quadr ati cFuncti on]

2
oufza= 4 | — /2
5

nzsi= Vect or Lengt h[cubi cFuncti on]

2
ous= 8 | — n’/?
7

inzel= | nner Product [quadr ati cFuncti on, cubi cFunction]

32 76
3

Out[36]=

n37:= t hi ng = Vect or Sum[quadr at i cFuncti on, cubi cFuncti on]

ouf37]= {sunRul e$807, {0, 2 7}}

nEel= thing[[1]1]
ouzgl= sunRul e$807

inz9l= sunmRul e$807 [X]

2 3

ou[39= X% + X
inf40l=t hi ng[ [2] 1

oua)= {0, 2 71}

1= Scal ar Product [-1, cubi cFuncti on]

ouf41)= {product Rul e$812, {0, 2 }}

2= product Rul e$812[x]

Out[42]= — X3

in43)= B = Ort honor mal Basi s [
{const ant Functi on, |inearFunction, quadraticFunction, cubi cFunction}]
ouf43= {{product Rul e$1168, {0, 2 x}}, {productRul e$1183, {0, 2 x}},
{product Rul e$1206, {0, 2 x}}, {productRul e$1220, {0, 2}}}
In[44]:= B[ [1] ]
out44)= {product Rul e$1168, {0, 2 }}

in4s= product Rul e$1168[x]
1

out[45]= ————

27
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In[46]:= B[ [2] ]
oua6l= {pr oduct Rul e$1183, {0, 2 }}

in471= product Rul e$1183[x]

[% (-7 +X)

3/2

out[47]=
s

insl= B[ [3]]
ouf4gl= {product Rul e$1206, {0, 2 }}

9= product Rul e$1206 [x]

3 g (*%HZ+X2727(<77T+X)

out[49]=
2 7T5/2

ins0:= B[ [4]1]
ouso)= {product Rul e$1220, {0, 2 x}}

1= product Rul e$1220[x]

5 l% (*27T3+X3f%ﬂ2 (-m+X) -3 —4TJTZ+X2—27T(—7T+X)))

2 ﬂ7/2

Out[51]=

2= cosRul e[x_] : = Cos [X]

3= cosDomai n = {0, 2 % Pi}

oufsa= {0, 2 7}

4= cosFuncti on = {cosRul e, cosDomai n}
ous4= {cosRul e, {0, 27}}

5= B

oufssl= { {product Rul e$1168, {0, 2 x}}, {productRul e$1183, {0, 2 x}},
{product Rul e$1206, {0, 2 x}}, {productRul e$1220, {0, 2 }}}

ins6l:= Proj ecti onVect or [cosFuncti on, B]

oufsel= {sunmRul e$1644, {0, 2 }}
o= Sionpli fy [N[sunRul e$1644[x1]1]
oufsol= 1. 51982 - 1. 45132 x + 0. 230985 x?
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ineo:= Show[Pl ot [Cos [x], {x, -Pi, 3xPi}],
Pl ot [sunRul e$1644[x], {X, -Pi, 3xPi}, PlotStyle » Red]]

out[60]=

10-
ne1:= sinRul e[x_1 :=Sin[x]
ne2;= si nDomai n = {0, 2%Pi }
oufez)= {0, 2 7}
ne3;= si nFunction = {si nRul e, si nDomai n}
oue3= {si nRul e, {0, 27}}
ine4)= Proj ecti onVect or [si nFunction, B]
oufe4l= {sunRul e$2216, {0, 2 }}

inesi:= Show[Pl ot [Si n[x], {x, -Pi, 3xPi}],
Pl ot [sunRul e$2216 [x], {X, -Pi, 3xPi}, PlotStyle » Red]]

10+

0.5

out[65]=

10+
ines:= N[sumRul e$2216 [x]]

oufes= -0. 303964 (-3. 14159 +x) + 0. 0933877 (-62. 0126 -
35.5306 (-3.14159 + x) +x® - 9. 42478 (-13. 1595 - 6. 28319 (-3. 14159 +x) +x?))
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ine71:= Si I'Tp' i fy [%]
oufe7)= -0. 203312 + 1. 90812 x - 0. 880158 x? + 0. 0933877 x3



