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map ||. || : X =R is said

=+ v

» - .— _'
(4) If {tn]n‘ “ 5 a lence of elements in H such that

tn - t and .,512'.—‘-—‘
S

%= %)l =0 “

e, _f' in X such that
)

i
!
We callﬁ ||} a paramnerm space over H
QUEJ l&lﬂfﬂﬁﬂmﬂ.ﬁu i
For all x ¢ Xand t € H, |ltx| = |t] ]]x|[
(2) For all x, y e X, [Ix+y| < [x]| + v Il
We call (X, ||.]|) a seminorm space over H. A topological vector space

X over H (TVS(H)) is a topological space and a vector space over H

such that the vector operations are continuous.



vi

Theorem Let (X, p) be a seminormed space over H. Let f be a linear
functional defined only on a vector subspace S of X and such that
i

| £0x) | < p(x) for all x € S. Then f can be extended to F € X with

IF{x}I::_p{x} for all x ¢ X.

Theorem Let (X, ||.[[,) and (Y, ||.||,) be seminormed space over H

and let T : XY be a Then the following are equivalent :

(1) T is cofPmion
{(2) T i
8. "Tu{ o,

(4) ||T<x1uz< M x|, for

all x € X .
Theorem Let (X, T L€ & :j jodntable TV S(H). Then there exists

vhere Tll His the topology

induced by ||.||-
Theorem ’y_'__—— -‘*'Lﬂ ar topological space.

Thenrem Let x@e a T‘JSIH} T c X # and assume that ker f is closed.

o ‘“ﬁ’ﬁﬁﬂ“‘i’l‘ﬂﬂ‘iw eI
ISR T T

e guotient space of X is also a seminormed space over

H.

Theorem Let X bean n-dimensional separated TVS(H), n< = . Then

X is linearly homeomorphic with H".
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Theorem Let X be a separated TV S(H) which has a totally bounded

neighberhood U of 0. Then X is finite dimensional.

Theorem Let X be a TV S(H). Then K € X is compact if and only if K

is complete and totally bounded.

Theorem (Open mapping t.ha

Let X, ¥ be 5.1 : X =Y be linear, continuous

Let X, Dl F 3 rER \ \\- a linear map with a

closed graph G

Theorem  Every bagis jof auder basis.

Theorem Let (X, P vex space over IH. and f ¢ §°

where S is a ‘@ exists an F € X° such

that F = f -7}',.—— o = .“

: |
Theorem Let i'ﬂ a mllaction of locally convex topologies on a

vactor spﬂw wﬂﬁw qﬂﬁ only if there exists :

1 o Tti ,g1,gi-..,g € X suchthataachqili[x T]

mQWQQ\iﬂ‘SﬂJ NN Y

i=1
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