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Linear Sum of Subspaces

If W, and W, are two subspaces of a vector space V(F), then the
Linear sum of W, and W, is denoted by
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Wi+ W; and it is defined as, W, +W; = {w; + w:w; E W; and
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Result / Theorem

The Linear sum of two subspaces W, and W, is also a
subspace of the vector space V(F).
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Subspace Generated by a Set

Let V(F) be a vector space and S C V. Then W is said to be
subspace generated by S, if W is the smallest subspace of V
containing S and is denoted by[W = (S)]
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Result / Theorem

The Linear sum of two subspaces W, and W, of a vector

space V(F) is a subspace generated by the union of W; and
WrieW;+W,=<W;UW, >)
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Direct Sum of Subspaces

A vector space V is said to be the direct sum of its two

subspaces W, and W, if every v€V can be ﬁmiquely)
expressed as

TS Aiex 9HfP v & 39S g Suqafy w, 3R w, ST Uda
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Note:-
The direct sum of W and W, is denoted by}W1 D Wjand itis
write as V = W1 ) Wz

w, 3R w, STRUTAT W, @ W, GRTTTaT oTaT & 3R =/
V=w,®Ww,dwUH forar srar g
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spaces

Let V(F) be a vector space. Two subspace W, and W, of V are
said to be disjoint if their intersection is the null space (Zero

space). i.e\}/l/l n W, :ﬁ:m’ O.

H1E e V(F) U e 90y 81 v & & Iualy w, 3R
W, B RS DT STdT ¢ gie I70T Ufawde I A (I
qaY) g1 iufa w, nw, = {0).




Result / Theorem

The vector space V(F) is the direct sum of its subspaces W/,
and W, if

afew gafY v(F) 3= Suafy w, T w, ST anT g afe
3R Faa afe

V=W1+@andW1nW2= \




Example:- To understand Direct sum and Linear sum

CCase-1J
If Wl—{(ab 0): abER}hﬂO c):ce R} are two

subspaces of V3(R) = {(a,b,c):a,b,c € R}, then any vector

(a,b,c) € V3(R) can be uniquely expressed as
/ﬁ
(a,b,c) = (a,b,0) + (0,0,c)

~ V3 = W; @ W,, which represents the Direct Sum.




(Case-2] %

If W, = {(@h,0):a,b € R}, W, = {(a,0,c):a,c € R} are two subspaces of
V3(R) = {(a,b,c):a,b,c € R}, then any vector (a,b,c) € V3(R) can be
expressed as

) @b,0) = (5:2.0) +(5.0.c). where

(£,b,0) ew; and (,0,c) e W,

2!

i) @,b,¢) = (5,b,0) + (5, 0,¢), where

T——

G,b, 0) € W, and (%,0, c) € W,




Here, we observed that in case -2 any vector (a,b,c) of I/;
can-not be uniquely expressed as the sum of elements of W/,

and I/,. Hence it shows the Linear sum.
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