Review for Final Exam Collese of
Topology, Math 441, Spring 2020 Staten Island

e Final will be held on Monday May 18th. The Final is divided into
two parts - (1) An in-class multiple choice/short answer part held online
during class time, and (2) a longer take-home part due by midnight on
Monday April 18th posted right after class.

e Syllabus for the take-home Final: Topics covered from the text
book Chapters 5 (connectedness & path-connectedness), Chapter 6
(Compactness) and Surfaces (Euler characteristic, Orientability, Clas-
sification etc). The take-home part will have problems like we have
seen on the homework. \

e Syllabus for the —ta-ke—-homeCFmal The online part will have mul-
tiple choice, true or false, definitions, and examples type of questions
covering what we have covered in the whole semester.

e Look at the review sheet for midterm for definitions from material on
midterm: https://www.math.csi.cuny.edu/abhijit/441/resources/
review-midterm.pdf

Definition etc

Connected space

. Convergent sequence
Separation & 1

Manifol
Connected subspace anifold
Path-connected space Surface
P Orientability

Cutset
Compact space
Compact subset
Bounded set

connect sum
Triangulation of a surface
Euler characteristic of a surface

Problems from previous in-class Final Exams

1. (a) Define an open cover of a subset of a topological space.

(b) Define a compact subset of a topological space.
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(¢) Let f: X — Y be a continuous functions. Let A C X be compact.
Prove that f(A) C Y is compact.

Prove that f(X) is connected.

Prove that the torus T2 is connected.

Define a bounded subset of R".
Prove that a closed and bounded subset of R™ is compact.

Prove that S? C R? is compact.

X is compact.

(b) Prove that R,, the lower limit topology of R, is not connected.

(¢) Let C1,...C, be compact in X. Prove that C1U...UC,, is compact
in X.

(a) Let Xgs be X with discrete topology. Prove that if |X| > 2 then
X is disconnected.

(b) Prove that R™ is not compact.

(¢) Let X = (O and Y =0Q. Prove that X is not homeomorphic to
Y.

. Identify the following surfaces from the given surface symbols.

(a) abca=thtc™1 (b) abca tdbtctd™! (c) ae"ta=tbddeb cc
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8. Identify the surfaces gizen below. Qb a\(;( QL&\ b
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9. Which of these surfaces are ho%r(&o morphic 7
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