Opti 501 Solutions 11

Problem 26) LI g dx = 2 f'0g()dx + [ f(x)g' ()dx
- [F0g@dx = FEGIL — [ F(x)g' (x)dx
= FB)g(b) - f(@g(@) - [ f(x)g’ (x)dx.
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a) foooxe""xdx = M + (1/k) foooe""xdx = —(1/kP)e ™| = 1/K2.
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b) fowxze_"xdx = —(x2hde |2 + (2/k) fow xe **dx = 2/k3.
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9) fo sin(wx) e **dx = —=sin(ewx) e ) + ;fo cos(wx) e **dx
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_w|_1 —KX
= [ Kcos(wx)e

= % [i — %fow sin(wx) e""xdx].
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5 (1 +F) fo sm(a)x)e KX dy ZE - fo sm(a)x)e Xdx = w2 + K2

d) Using the result in part (c), we also find

f0°° cos(wx) e 7 dx = (k/w) fow sin(wx) e ™dx - f0°° cos(wx) e **dx = —
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e) foooxze_"xzdx = —Wk + (1/2m) fowe‘"xzdx = 1/4m. <{ see Problem 27
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f) fo x3e dx = —(x%/2m)e |0 +f0 (2x/2m)e ™ dx = —e e

g) foaxlnx dx = (¥%x?Inx)|¢ — foa(l/zxz)(l/x)dx = Ya?lna — (Yax?)|?
=a’(2Ina—1)/4.
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