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Let p(x) =2" +a12™ " +ax™ ° +---+a, be a polynomial with coefficients in a field.
Prove that p(xg) =0 if and only if p(x) is divisible by = —xq .

Division with remainder Remainder theorem
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Give a definition of a periodic function and its periods.
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Give a definition of a periodic function and its periods.
Is the Dirichlet function

1, zeQ
f(x)_{O,xER\Q

periodic?

What are its periods?
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Intersections

Find sequences A; c R of non-empty sets
strictly decreasing in the sense that A; o A;,1 and A; #+ A;,;1 such that

(a) F’il A; =1[0,1],

(b) F%l A; = (0,1),
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Find sequences A; c R of non-empty sets
strictly decreasing in the sense that A; o A;,1 and A; #+ A;,;1 such that

(a) F%l A;=[0,1],
(b) N A;=(0.1),

() N Ai={0.1}.
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Intersections

Find sequences A; c R of non-empty sets
strictly decreasing in the sense that A; o A;,1 and A; #+ A;,;1 such that

(a) aAi:[O,l],
(b) N A;=(0.1),
(c) aAi:{O,l},

(d) ﬁlAz- -z
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Properties of composition vs. factors

Prove that
if go f isinjective, then f is injective

if go f is surjective, then ¢ is surjective.
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Let X ={1, 1,4, —i}, where i is the imaginary unit: i*=-1.
Define a relation ~ on X as follows: x~y «<— zy=1vozy=-1.
Show that ~ is an equivalence relation on X .

For this equivalence relation, describe equivalence classes,
the partition of X into equivalence classes
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Let X ={1, 1,4, —i}, where i is the imaginary unit: i*=-1.
Define a relation ~ on X as follows: x~y «<— zy=1vozy=-1.
Show that ~ is an equivalence relation on X .

For this equivalence relation, describe equivalence classes,
the partition of X into equivalence classes
and the quotient set.
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Find all integer solutions (x,y) for equation zy +2z+3y=7.
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Algebraic numbers

A number z € C is called algebraic if it is a root of equation
aox™ + a1zt +---+a, =0,

where neN and a;€7Z for :=0,...,n.

8/8



MAT 250
Fall 2025
Practice Midterm

Algebraic numbers

A number z € C is called algebraic if it is a root of equation
aox™ + a1zt +---+a, =0,

where neN and a;€7Z for :=0,...,n.

Prove that the set of all algebraic numbers is countable.

8/8



MAT 250
Fall 2025
Practice Midterm

Algebraic numbers

A number z € C is called algebraic if it is a root of equation
aox™ + a1zt +---+a, =0,

where neN and a;€7Z for :=0,...,n.

Prove that the set of all algebraic numbers is countable.

A surjection countable set to {algebraic numbers} needed!

8/8



Algebraic numbers

MAT 250
Fall 2025
Practice Midterm

A number z € C is called algebraic if it is a root of equation
aox™ + a1zt +---+a, =0,

where neN and a;€7Z for :=0,...,n.
Prove that the set of all algebraic numbers is countable.

A surjection countable set to {algebraic numbers} needed!

Construct the set!

8/8



MAT 250
Fall 2025

Algebraic numbers Practice Midterm

A number z € C is called algebraic if it is a root of equation
aox™ + a1zt +---+a, =0,

where neN and a;€7Z for :=0,...,n.

Prove that the set of all algebraic numbers is countable.

A surjection countable set to {algebraic numbers} needed!
Construct the set!

Would the set Z[x] work?
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A number z € C is called algebraic if it is a root of equation
aox™ + a1zt +---+a, =0,
where neN and a;€7Z for :=0,...,n.
Prove that the set of all algebraic numbers is countable.
A surjection countable set to {algebraic numbers} needed!

Construct the set!
Would the set Z[x] work?

How?
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