Nagoya University, G30 program Autumn 2014
Linear algebra 1 Instructor : Serge Richard

Final exam

Exercise 1 Find the equation of the plane in R passing through the three points Py = (1,0,0),
P, =(0,2,0) and P3s = (0,0,3).

Exercise 2 By using Gauss elimination, find all solutions for the following systems:

T1+ X2+ T3+ 24 =
T1 + 213 — T4 =

T1 + 229 + 324 =
1+ 2$2 + 3$3 + 4$4 =

—2r+3y+z+4w = 0
b) r+y+2z+ 3w
2zr4+y+2z—2w = 0
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1 1 1 1 0
Exercise 4 Consider the vectors X = <8>, X9 = (é), X3 = (%), Xy = <%>, and X5 = (%)
0 0 0 1 0

NIV
WO

Exercise 3 By using elementary row operations, find the inverse for the following matriz: <

1. Does the family {X1, Xo, X3, X4, X5} generate R*, and why ?
2. Is the family {X1, Xo, X3, X4, X5} a basis for R*, and why ?
3. Is the family {X1, X2, X3, X4} a basis for R*, and why ?
Exercise 5 Consider the map F : R® — R? defined by F (g) = (yQ,‘”Z) for all <§> € R3.
1. Is F a linear map ? (Justify your answer)
2. Determine the range of F.

3. Determine the kernel of F.

Exercise 6 A square n X n matriz is called a permutation matrix if it contains a 1 exactly once in
. . . . . 001 .

each row and in each column, with all other entries being 0, as for example in ((1) 0 8). Are permutation

matrices invertible 7 And if so, is the inverse of such a matrix a permutation matriz as well ? Ezplain

your answers.

Exercise 7 Consider the set &, of all n x n diagonal matrices which satisfy ai1a22...an, = 1 (the

product of the elements of the diagonal is equal to 1).
1. Is &, a vector space ¢ (Justify your answer)
2. Ezhibit n — 1 linearly independent elements of &,.

3. If A,B € &,, does AB belong to &, ? (Justify your answer)
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