
Short 
Takes 
331



Vector spaces : Examples
-

Siwpleexanplesm : 1122 ^
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ix. y c- IR

with IR as scalars¥,

vector addition : fx,y) + (✗
'

i' I = (✗ +×' , ytyl)

vector - scalar multiplication : f. (× . >) = (9-× , 9- Y)
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with E or R as scalars
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with appropriate scalars
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•
More generally . . .
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, for example HR?
"

"matrices "
, a.b. c. d EIRi : :)

How is 't
'

defined ?
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what about scalar multiplication ?

t.la !/ = / 9-
a g- b
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and similarly ①
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-



MinÉf×I : spaces of functions

• Polynomials

Eek :{All polynomials of degree § 3 (or any fixed number)}
= { a + box + c x2 t dis , a ,b , c. d EIR }

with IR as scalars
. J

these determine

* vector addition is simply a given vector

pdaddition

(order by order) :

9 t × + 3×2

+

sx2#

:-.
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*
Scalar - vector multiplication

2 * ( 5×2 - ✗3) = 10×2 _ 2×3

+ Not allowed : multiplication of two polynomials
µ ✗ = ✗É

, would be in V1
but recall Vec - Vec

multiplication is not

part of our definition .



•

Moregenerdfuuctions.IE/amp6m:H/--{All functions of the form
f-(x) = a cos × + bcoszx + C Sin ✗

,

a
,
b
,
e EIR }

with IR as scalars
.

• Here , as with polynomials , we define addition of
vectors in the same way as addition Furious
flx) + glx) .

• Similarly for multiplier .

• Generalizations

and in fact you can use an infinite number of flush÷:::÷:::"""
""

•
You can generalize this to multivariable functions too !

W = { All functions of the form
fix, y) = a xy + 6×2 + Cy

>
×

,

a
,
b
,
e e I }

•
In QM :

All functions fix) , ✗ c- IR
,

such that

/fixPdx is finite }
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