
Chapter 15

The book has Lemma 1.5 and 1.6, and it seems strange. We think it should rather

be just one Lemma:

Lemma Let f(x) ∈ Z[x]. Then f(x) is irreducible over Q ⇔ f(x) is reducible

over Z.

[⇐ is clear. For ⇒ use Lemma 1.4 as it was done in the lecture.]

The formulation of Theorem 3.1 in Chapter 15.

This looks at u ∈ E which is algebraic over F . Then there is a polynomial of

minimal degree p(x) say, with p(u) = 0. One can make this monic, by multiplying

with a non-zero scalar. This is not a big deal so far. The statement should then

perhaps be

Theorem 3.1 Let p(x) be monic of minimal degree with p(u) = 0. Then

(i) p(x) is irreducible over F .

(ii) If g(x) ∈ F [x] and g(u) = 0 then p(x) divides g(x);

(iii) p(x) is unique.

Chapter 16

Question Why does one have to prove uniqueness of a SF of a polynomial f(x)?

Let f(x) ∈ F [x]. Suppose f(x) has roots α1, . . . , αr. Then we have fields e.g. F (α1)

and F (α2) which can look very different. We would want to look at the SF of f(x)

over F (α1) and also at the SF of f(x) over F (α2) . Then it is not obvious that

these two splitting fields are isomorphic.

This is basically what is proved in the version of Theorem 1.2 as done in the lecture

(see pdf file). This is also used in other place.

Theorem 2.1 in Chapter 16 of the book: This is more general than we need. We

have proved that a finite extension is normal if and only if it is a splitting field. This

appears as 2.3 in Chapter 16 of the book.
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