NMAIO57 — Linear algebra 1

Tutorial 3
Date: October 13, 2021 TA: Denys Bulavka
Problem 1. Complete the chain of elementary transformations such that the matrices con-
6 2 4 2 3 ... 3 . .. 3 . ..
tain only integers: 7T -1 2 2 ~ T . . )~ 7T )~ 14 .. ] ~
-8 4 0 -2 -8 . .. 4 . . . 4
3 ... 3 . .. 1
4 . . ]l ~11 .. . ]~11 ~ {0
0o . . . 0 0
Problem 2. By use of elementary transformations, reduce the following matrix to the echelon
form and find at least one non-trivial solution to the system Az = 0, if it exists.
2 3 4 5 2 -3 13 18 ;_21_41110 1_81;_27
a)[3 0 2 =3],b)({6 -9 7 10],c¢) , d)
76 10 7 2 -3 -3 —4 oS bozos -l
2 5 2 2 1 5 5 —4

Problem 3.  Solve the following system of linear equations and verify the solution:

3r1 + 2x9 + r3 = 5!
1 2v1 4+ 3x9 + x3 = 1
T 2ry + x2 + 3x3 = 11
51 4+ bxo + 2x3 = 6
—x1 4+ x9 + 3x3 = =2
201 — x9 — b6x3 + x4 = 2
2.
—r1 + w2 + 4z3 = =2
o + 2x3 + 234 = 0
—xr1 — X2 + 2x3 = 1
3 201 + 3x9 — 4dx3 + 3x4 = 1
’ Ty + x9 — x3 + 234 = 2
— X2 + 23 + 24 = O
2xv1 4+ 220 + 8xr3 — 34 + 925 = 2
201 + 2xz9 4+ 4dx3 — x4 + 3x5 = 2
4.
Ty + X2 4+ 3xs — 2x4 + 35 = 1
3rv1 + 3x2 + bxg — 2x4 + 3x5 = 1



Problem 4.  Show that for any two solutions x = (z1,%2,...,7,)! and x’ = (2}, 2},...,20)T of

a given system we get also a solution ax+ (1 — a)x’ = (az1 + (1 — @)z}, azs + (1 — @)z, ..., ax, +
(1 — a)a!)T for an arbitrary real a.
Generalize your argument also for more solutions x, x/, ..., x®).

Problem 5. Interpolate a circle through points A = (2,1), B = (4,3) and C = (0,7).



