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Let K denote a field.

T1.1. Show that

a). the family {fa | a ∈ R} ⊆ R
R is linearly independent overR , where fa : R → R is the

function defined byt �→ |t − a| ; [2 Points]

b). the family {tneat | n ∈ N , a ∈ C} is linearly independent overC . [3 Points]

T1.2. Let V be a vector space overK.

a). If V has a countable infinite basis, then show that everyK-subspaceU of V has a countable
basis. [2 Points]

b). Let U andW be two subspaces ofV with basesxi , i ∈ I and yj , j ∈ J respectively. Show
that xi , yj , (i, j) ∈ I × J is a basis ofU + W if and only if U ∩ W = 0 . [3 Points]

T1.3. Suppose thatK has at leastn elements andd := DimKV ∈ N
+ . Let U1 , . . . , Un be

subspaces ofV of equal dimensionr and let u1i , . . . , uir be a basis ofUi for i = 1, . . . , r .
Show that there existd − r vectorsx1, . . . , xd−r ∈ V such thatu1i , . . . , uir , x1, . . . , xd−r is a
basis ofV for every i = 1, . . . , n . [5 Points]

T1.4. Let E be an affine space overR and assume that DimE ≥ n ∈ N
+ . Let (P0, . . . , Pn) be

ann-simplex inE and letS be the center of mass of the pointsP0, . . . , Pn with equal weights 1.
Show that

a).
−→
P0S = 1

n + 1

n∑

i=0

−−→
P0Pi . [2 Points]

b). Assume thatn ≥ 2 . For i = 0, . . . , n , let Si be the center of mass of the(n − 1)- simplex
obtained from then-simplex (P0, . . . , Pn) by removing the pointPi . Show that the affine lines
PiSi , i = 0, . . . , n intersect at the pointS and it divide each affine linePiSi in the equal ratio

n : (n + 1) i.e.,
−→
PiS = n

(n + 1)

−−→
PiSi for all i = 0, . . . , n . [3 Points]
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