Comparison of direct sums & tensor products
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With appropriate definitions of addition and scalar multiplication,

n
@Vig{le"'xvnzvievi}
i=1

n
®Vi > gpan{vy X -+ X v, 1 v; € V;}
i=1

Vectors written as v1 + -+ v, (internal)
or (vi,...,v,)  (external)
orvi@---Duv, (either)

where v; € V;.

Vectors written as a(v; ® ... ® vy,)
+o(w ®...Q wy)

where a,b,... € F, v;,w;,... €V,.

(v1 B v2) + (w1 B wa) = (v1 +w1) B (v2 + wo)

(v1 ® v2) + (w1 ® v2) = (v1 + w1) ® va, and
(v1 @ v2) + (V1 ® W) = v1 @ (V2 + wa),

but (v; ® ve) + (w1 ® wy) sometimes cannot
be simplified further

a(vy ® v2) = (av1 ® ave)

a(vl ® ’1)2) = (avl) R =11 R (avg)

n
Basis for @Vi:
i=1
{v@o0®---®0:v; €71}
U{0® v ®0---®0:vg €72}
U---
U{0@--- 0P v, : v, €Y}

where +; is a basis for V;.

n
Basis for ®Vii
=1
71@...®7n:{vl®--'®vn2Ui€%’}

where 7; is a basis for V;.

dim (é Vz) = lflldlm(vz)

Let Ty € £(V1, W), To € £(Va, Wy).

T Ty e E(Vl @ Vo, Wi & VVQ) with
(T1 ®©T2)(v1 @ v2) = T1(v1) ® Ta(v2)

Ti®Ty e E(Vl R Vo, Wi ® VVQ) with
(T1 @ Ta)(v1 @ va2) = T1(v1) ® Ta(v2)

Let A € men(F),B S ka(F).

A 0
A®B = <0 B) € Mm+k,n+€(F)

a1B  a12B ainB

an B  ax»B aon B
A® B =

am1B amasB AmnB

€ Mmkxnf (F)



