Translation and Dilation (Scaling)
Defining and plotting a function
nip= FLE_] := Piecewise[{{ Sin[t"2], 0 <t <Sqrt[3*Pi]}}]

n2= Plot[f[t], {t, -2, 5}, Filling -> Axis,
PlotStyle -> Black, PlotLabels » Placed[Automatic, Below]]
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Translation
ma= T[F_, x_, b_1 1= F[x -b]
na= T[Fy X, 1]
outial- { Sin[(-1+x)?] @=-1+x<+/371

0 True

ns= Plot[T[f, x, 11, {Xx, -2, 5}, Filling -> Axis,
PlotStyle -> Red, PlotLabels -» Placed[Automatic, Below]]
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ne= Plot[T[f, x, -1], {x, -2, 5}, Filling -> Axis,
PlotStyle -> Blue, PlotLabels - Placed[Automatic, Below]]
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n7= Plot[{f[x], T[f, x, 2], T[f, x, -21}, {x, -2, 6},
Filling -> Axis, PlotStyle -> {Black, Red, Blue},
PlotRange -> All, PlotLabels -» Placed[Automatic, Below]
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Dilation (Scaling)
ne= S[F_, t_, a_] = Sqrt[a] » f[a*t]

wei- Plot[S[f, t, 1/2], {t, -1, 7}, Filling -> Axis,
PlotStyle -> Red, PlotLabels - Placed[Automatiic, Below]]
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niop= Plot[S[f, t, 2], {t, -1, 7}, Filling -> Axis,
PlotStyle -> Blue, PlotLabels - Placed[Automatic, Below] ]
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wi- Plot[{f[t], S[f, t, 1 /2], S[f, t, 21}, {t, -1, 7},
Filling -> Axis, PlotStyle -> {Black, Red, Blue},
PlotRange -> All, PlotLabels -» Placed[Automatic, Below]
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Translation and scaling do not commute!
niz= s[t_1 =S[f, t, 2]
oo 2 ( { sin[4t2] e<2t<+/3n
0 True
mia= u[t_] = T[f, t, -1]

; 2
Oul[13J:{S‘|n[(l+t) ] O<l+t<V3rm
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first scaling (by 2), then translation (by -1)
nia= TS =T[s, t, -1]

i N2 ( { Sin[4 (1+1)2] 0=2(1+t) <3

0 True

first translation (by -1), then first scaling (by 2)
nisi= ST = S[u, t, 2]

. ﬁusm[(hzt)z] 0<1+2t<+3nr
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nite= PLlot[{TS, ST}, {t, -1, 2}, Filling -> Axis, PlotStyle -> {Green, Blue},
PlotRange -> All, PlotLabels -> Placed[Automatic, Below]]
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Integrals

n17= NIntegrate[{f[t], T[f, t, 1], T[f, t, -11}, {t, -2, 6}]
oui7= {0.788259, 0.788259, 0.788259}

mis- NIntegrate[{f[t]1*2, T[f, t, 1/2]*2, T[f, t, -1]1"2}, {t, -2, 6}]
ouie= {1.3145, 1.3145, 1.3145)

mio- NIntegrate[{f[t], S[f, t, 1/2], S[f, t, 21}, {t, 0, 10}]
ourigl= {0.788259, 1.11477, 0.557383}

neo- NIntegrate[{f[t]*2, S[f, t, 1/2]*2, S[f, t, 212}, {t, O, 10}]
ouzo= {1.3145, 1.3145, 1.3145}



