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Facts on F-modules where F'is a field , Math 531, Spring 2014

Ayman Badawi

Fact 1. Assume V is an F-module (V is a vector space over F) and dim (V) = n. Then

(1) Recall that vy, ..., v are independent if and only if whenever ajv; + ... + ayvry, = Oy and ay, ..., a; € F, then
al :...:ak:OF_

(i1) Recall that vy, ..., vy are dependent if and only if ayv; + ... + axvr = Oy for some ay,...,a;, € F such that not
all the a}s are zero.

(iii) Recall we say {wy, ..., wy } is a basis for V if wy, ..., w,, are independent and hence every element in V' is a linear
combination of the w;s.

(iv) Every nindependent elements in V form a basis for V over F. i.e., if vy, ..., v, are independent, then span{vy, ..., v, }
=V and so every element in V is a linear combination of the v}s.

(v) If D is a subspace of V' (i.e., D is an F-module and D C V) and D # V, then dim(D) < n.
(vi) Let D be a subspace of V. Then D =V if and only if dim(D) = dim(V).
(vil) Assume m > n, then every m elements in V' are dependent.

(viii) If W and D are subspaces of V, then dim(W) = dim(D) if and only if D and W are F-isomorphic as F-
modules.
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