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DEFINITION Linear Independence of Two Functions

. . » s nt
Two functions defined on an open interval / are said to be linearly independe
On 7 provided that neither is a constant muitiple of the other.

Two functions are said to be linearly dependent on an open interval prov:de.d
that they are not linearly independent there; that is, one of them is a constant multi-
Ple of the other. We can always determine whether two given functions f and g are
linearly dependent on an interval / by noting at a glance whether either of the two
quotients f/g or g/f is a constant-valued function on 1.
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Thus it is clear that th'é_followin g f)airs of functicns are lineariy independent on the
entire real line;
sinx and cosx;

¢ and e 7%,
e and xe*;

x+1 and x?
x and lxj.
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ear Equations of Higher Qrder

_,EE:sm::mamw:a\ooéHﬂm:x:OHo@m x/sinx = COLX 18 & CO nstant-valued

?:n:@: neither e*/e™% = ¢3* nor e /e* is a constant-valued function; and s¢
forth. But the identically zero function f(x) = 0 and EQ oﬁ:ﬁ function g awe
linearly dependent on every interval, because 0 - g(x) = F(x). Also, the

functions
f(x) =sin2x and g(x) =sinx cosx

are linearly dependent on any interval because f{x) = 2¢(x) is the famihar trigom
®

metric identity sin2x == 2 Sin x COS X.



2 _b&mzﬁ.am whether the pairs of functions in Problems 20
 through 20 are linearly independent or linearly dependent on
the real line. | |
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f(x) =m, g(x) = cos? x +sin*x LI>
AHV .Hu¢ WARV —_ .HN_H— —..a o
f)=14+xgx)=1+1Ix] |

23 f(x) =xe*, g(x) = lxle* | T
(x) = azna. g(x)=1-—cos2x »..w
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2 7 f(x) = € sinx, g(x) =e*cosx | I R
267 P(x) = 2cosx + 3sinx, g(x) = 3cosx — 2sinx L
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