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5.1 Lincar mdependence under -ombin l.br] and T' = {d.e, f} are two linearly
independent sets of n-vectors. Flil‘ ﬁ ol the sets given below, determine which statement s
correct. You may not use a computer to answer the guestions. (Ouly one is correct in each case.)

(a) {a.b.e.d ¢ f)

o s alwavs lmearly dependent.

o is always linearly dependent .
Qmuld e limmrly-atlv;mwivul or linearly dependent . depending on the values of a.. . / >
(b) {a+db+e.ct [}
® is always linearly mdependent
¢ is alwavs linearly dependent,
(i' could be linearly mdependent or linearly dependent, depending on the values of a, .f.)

e —

(¢) {a.a +ba+tbic)
e s alwavs hncarly mdependent )

¢ 15 alwavs hnearly dependent

e could be Timearlv mdependent or inearly dependent. depending on the values of a. .. . . /A
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5.2 Order of vectors in the Gmm—smm Suppose ay. ay is a list of two linearly independent
n-vectors. When we run the Gram-Schmidt algovithm on this list. we obtain the orthonormal

vectors ¢y, g2

Now suppose we run the Gram-Schmidt algorithm on the list of vectors g, ay (1.e., the same vectors.
in reverse order). Do we get the orthonormal vectors gz, ¢y (e, the orthonormal vectors ot ained
from the original list, in reverse order )?

If you believe this is true, give o very bricf explanation why. If you helieve it is not true. give a
sumple counter-example .
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5.2 A surprising discovery. An lnul‘n lt i \'l hedge fund examines the daily returns

of around 400 stocks over one year (which has 250 trading days). She tells her supervisor
that she has discovered that the returns of one of the stocks, Google (GOOG), can be
expressed as a linear combination of the others, which include many stocks that are
unrelated to Google (say, in a ditferent type of business or sector).

Her supervisor then says: “It is overwhelmingly unlikely that a lincar mmlmmnun of the
returns of unrelated companme s can reproduce the daily return of GOOG. So you've made
a mistake in your caleulations.’

Is the supervisor right? Did the intern make a mistake? Give a very brief explanation.
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5.7 Runnming Gram Schmudt llm 1'" We run the Gram Schmidt algorithim once on
a given set of vectors ap,....ax (we assume this is successful), which gives the vectors
Ot uihi gx- Then we run the Gram Schmidt algorithin on the vectors ¢,. . ... gx . which
produces the vectors 2y, .., 2p. What can vou say about 2y, . ., 2,7
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