Autumn 2013

Instructor : Serge Richard

Nagoya University, G30 program .
Linear algebra I

Final exam

Exercise 1. Find the equation of the plane in R® passing through the three points P; = (1,0,0),

Py = (0,2,0) and Ps = (0,0,3). |
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Exercise 2. By using Gauss elimination, find all solutions for the following systems :

x1 + 223 + 424 = -8 z1 + 229 4+ 3z3 + 4y = b

a) To — 3z3 — x4 = 6 b) z1 + 3x3 = 2
3z1 +4x0 —06x3+8x4 = O ‘ 2z + 44 =1

—z2 + 3z3 + 4wy = —12 1 +x2t+x3t+zs = 0
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Exercise 3. By using elementary row operations, find the inverse for the following matrix : (
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Exercise 4. Consider the vectors X; = (g), X9 = <§), X3 = (g), X4 = (%), and X5 = (
1. Does the family {X1, Xs, X3, X4, X5} generate ]R“O?
2. Is the family {X1, X2, X3, X4, X5} a basis for R%?
3. Is the family {X3, X3, X4, X5} a basis for R*?
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Exercise 5. Consider the set &, of all n x n diagonal matrices, i.e. A = (aj;) € &, if and only if
A € M, (R) and a;, = 0 for all j # k.

1. Is &, a vector space? (Justify your answer)
2. Exhibit a basis for &,
3. Is &, a convex set 7 (Justify your answer)

4. How many elements of &, are skew-symmetric ?
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Exercise 6. Consider the map F : R3 — R? defined by F(z,y,2) = 22,y — 2) for all (z,y,2) € R3.
1. Is F’ a linear map ? (Justify your answer) |
2. Determine the range of F.

3. Determine the kernel of F.
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Exercise 7. Let A be the matrix given by A = [2 4 1 -2 3) and consider the linear map
3 6 2 —65

L : R5 — R3 defined by Iy X = AX for all X e R5.
1. Determine the rank of A and the dimension of the range of L.

2. Deduce the dimension of the kernel of L4.
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3. Check that the vectors X; = <_81) and Xo = ( § ) satisfy AX; = <§) and AXs = (§).
0 6

1 ‘
- 4. Check that X3 = g) satisfies the equation AX3 = (16130 ), and deduce the set of all solutions of
1

the equation AX = <1(130 )
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2) Sunce 5= dimhen Ly + din wan Ly, one han dun hew Lg =2
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