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DEFINITION: TIf S and T oare fopological spaces, the disjoint
onion S ILT  consisks  of all  the peints i S 'l'bjeH\er with
all of  the points in T, with oll of these poiats rejarded as distinct.
Any points in SaT oceur tuwice in SIT

A subset Qe SUT s open f QaS is open n S oand QnT
is open in 1.

EXAMPLE: Let S-= ix/Y,?z and T={\~’;"/7§.
To write elements in SIT,

we moust l(ecp track of which elements

come From S, and which come from T. We can use sobscriphs for
Hus, wriHl\j

ST = 1%, ys 25, v, xq, 71 3.
Now Suppose Hat S has the discrefe +o|ooloj/ and T has the

ind iscre te fbpolojy. Thea an open set 1w SIT may contain
any elements of S and either all or no elements of T.

NoTé: If S and T are finite sefs, soy S hos m elemeats and T

has n elements, thea SILT has m+n elemgnts.
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DEFINITION: Tf S sd T ace tuwo sefs, the Cacrtesian
product SxT cwnsisk of all pairs (s,£) where seS and teT.
If S ad T ace "’DPOIOSical spaces, the Ppoduc" ‘l'opolosr i
Hhe, ‘I'o‘)o[og); which has a basis c»nsis'h':j of all products PxQ
of an open subset PeS with an open subset QcT.

EXAMPLE: RxR z R®
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Disjoint Unions
MATH 348

1. Describe each of the following disjoint unions. What are the points of each space? What
sets are open in each space?

< s R
(a) RIIR - > R 6 A oper in R,
d B ix o s R
P\]L R"'i(pc,"} \ xeR, :e{mﬁ} * X ape y,

(b) {1} 1{+1} = {-1, +[§= S°

Lith  He disceete ‘}orol-\v

(c) RITS! O

2. Let S and T be compact topological spaces. Prove that S IIT is compact.
Let S on T be

CamPacf' k‘ulajiul Spaces. Let C be an OfPen cover
o SLT. Tha C={UaS |[U¢CY 45 a oprn o of S,

So it has  a c;/\;‘l'(_ refinement E_’:S ) S\.»-',drly/ eT = %Un T ,U € Cz
iS on Or@f\ Cove “F T/ Lo "'L ‘\as a (;A;*e [ﬁ{o‘\lh&f _é-r -

Then %Ue@lUnSeE; o UnTeE E; is & fuile refirement
O'(: e/ LD"V;:S S.U,T Sa SILT‘ is (ﬁf*rlof

3. Under what circumstances is S II T" a Hausdorff space? Formulate and prove a statement
similar to #2 above.


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen


Matthew Wright
Pen



Product Spaces
MATH 348

1. Describe each of the following product spaces. What are the points of each space? What
sets are open in each space?

(@) Rx St infinde  cylider J‘}

(b) Rx S° = Ru_(P\

<l
N

6 N
— >
| 2

1

(C) St x [1,2] s, - h(,”m\) cy/:'AM
“ &l‘n\‘*& \vﬂ"’k
(@) 5 x !
D US
% g > <x¢'

2. For any product space S x T', show that the projection maps 7; : S x T" — S and m,
S x T — T are continuous.

3. Let S be a connected topological space, and let T' be another connected topological space.
Prove that S x T is connected.
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