
1 libxz - dibeletehl `ean

U ∈ T2 m` T2 z` zpcrn T1-y xn`p .X lr zeibeleteh T1, T2-e dveaw X idz .1
.U ∈ T1-y xxeb

.X dveaw lr zeibeletehd sqe` lr iwlg xcq `ed oecird qgiy e`xd (`)
.iaxin xai`e ixrfn xai` df iwlg xcqly e`xd

{a, b, c} mixai` dyely za dveaw lr zepeyd zeibeletehd lk z` e`vn (a)
.oecird qgi it lr oze` excqe

yi x ∈ U lkle U ∈ T2 lkl m` wxe m` T2 z` zpcrn T1-y e`xd (b)
.V ⊆ U-e x ∈ V -y jk V ∈ T1 ∩ T2

U ∈ T2 lkly jk X idylk dveaw lr T2-e T1 zeibeletehl dnbec e`vn (c)
.T2 z` zpcrn dpi` T1 la` ,V ⊆ U-y jk V ∈ T1 miiw

lkl m` iyew zxcq `id (X, d) ixhn ece`qt agxna {an}n∈N dxcq ik xikfp .2
agxn (X, d) idi .N < n < m lkl d(an, am) < ε-y jk N ∈ N miiw ε > 0

xicbp .X-a iyew zexcq lk sqe` X -e ixhn

D : X × X → R

:i"r

.D({an}n∈N, {bn}n∈N) = lim
n→∞

d(an, bn)

- X × X lk lr zxcben hxtae) X lr dwixhn-ece`qt `id D-y e`xd (`)
.dwixhn dppi` j` (miiw cinz l"pd leabdy ,xnelk

dwzrd xicbp (a)

ι : X → X

xnelk ,dixhnefi` `id ι-y e`xd .x 7→ (x, x, x . . .) i"r

d(x, y) = D(ι(x), ι(y))

.(X , D)-a dtetv ι(X) ike ,x, y ∈ X lkl

-ece`qtd dibeletehl qgia) X -a leab yi X -a iyew zxcq lkly e`xd (b)
e`vn Ai = {ai,j}∞j=1-e X -a iyew zxcq (A1, A2, . . .) m` :fnx .(zixhn

witqn n lkl D(An, A) < 1
2n -e ,ai,ji ∈ Ai-y jk A := {ai,ji}∞i=1 dxcq

.lecb

onqp η ∈ N -l .miirah mixtqn ly zeiteqpi`d zexcqd lk sqe` N idi .3
xicbp .η-a n-d xai`d z` η(n)

d(η1, η2) = 2−minn{η1(n) 6=η2(n)}

(d(η1, η2) = 0 f` η1 = η2 m`e)

1



. .4

.N lr dwixhn `id d ik e`xd (`)

?(N , d)-a iyew zexcq lk odn (a)

.(1, 1, 1, . . .) aiaq ε qeicxa xeckd z` ex`z ε > 0 lkl (b)

:miiwnd X ly zeveaw zz ly sqe` df X lr U opqn .idylk dveaw X idz .5

.∅ /∈ U-e X ∈ U •
.V ∈ U mb f` U ⊆ V -e U ∈ U m` •

.U ∩ V ∈ U mb f` V ∈ U-e U ∈ U m` •
.opqn lr `edy xn`p elld zepekzd lra iaxin U sqepa m` •

sqe`d a ∈ X lkly e`xd (`)

Ua := {U ⊆ X : a ∈ U}

.iy`x `xwp Ua dxevdn opqn lr .X lr opqn-lr `ed

a ∈ X yi xnelk ,iy`x `ed X lr U opqn-lr lk ziteq dveaw X m` (a)
?iy`x `ed X lr opqn lk mb m`d .U = Ua-y jk

U ∪ {X \ U}-y e` U ∪ {U}-y e` U ⊆ X lkl f` X lr opqn U m` (b)
.X lr opqna zelken

-y e` U ∈ U-y e` U ⊆ X lkl m` wxe m` opqn lr `ed U opqn (c)
.X \ U ∈ U

ziteq X \U-y jk U ⊆ X zeveawd lk sqe` f` ziteqpi` dveaw X m` (d)
.opqn lr epi` la` ,opqn `ed
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