
Solutions to HW 6

6. I L is linear  
if we can show

L ( aft Bg ) = a Lf + Blg tape R

We can use derivatives & multiphase
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6. lb ) Ls # t that whim means Lys y
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B/c of the term Intl
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we suspect the operator

is nonlinear .

So of is enough to

show Leaf ) =/ alf
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L is nonlinear .
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⇒ L is linear
.



6.2 Thin : Multiplication by a fraud function

defines a linear operator .

Proof :
Let the function be given . Call A hrxl

.

Define Lf = hf

or equivalently ( L f ) ex Is hrxlfrx )

Then

L ( aft boy ) = h ( aft beg )
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Remark ; We used this Thin In Problem 6.1
.



6.3

a) Ly ' O Ls a ftp.bfgtca.b.cc-R
The ODE  is linear b/c L is linear

,

The ODE  is homogeneous , b/c we
hate

Ly
' g

where GIO .
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- O Ls & t Intl

Nonlinear ,

b/c L is nonlinear .

Homogeneous ,
b/c Ly = O r g IO ) .
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Linear ,

b/c L is linear
.
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d) Ly 'S Ls a ftp.badqtcaibictk
⇐ (adj + b # tic-D) y

= o
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we could show I is linear

( same proof as  in 6. I w/

⇒ The ODE  is linear
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6. 4
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