Math 220
1.5: Solution Sets of Linear Systems
Questions for flipped class
Key terms:
Homogeneous equation


Trivial solution


Non-trivial solution to the homogeneous equation


(1.5.1) 
Determine if the system has a non-trivial solution.  Try to use as few row operations as possible.  Then write the solution set of the system in parametric vector form.
 [image: ]




The Few
(1.5.2) 
Describe all solutions of Ax = 0 in parametric vector form, where A is row equivalent to the following matrices.
a.) Matrix A
[image: ]
b.) Matrix A
[image: ]




(1.5.3) (connection between Math 163 and 220)
[image: ]




The Proud

(1.5.4) (connection between Math 163 and 220)
Find the parametric equation of the line thru a and parallel to b
[image: ]




(1.5.5) (This question introduces you to what another book called “The Kyle Numbers.”
[image: ]








For an explanation of “Kyle Numbers,” see https://abel.math.harvard.edu/~knill/teaching/math21b2015/exhibits/kyle/index.html
The Marines

(1.5.6)
[image: ]


(1.5.7 theory question)
Prove the following claim.








Claim: Suppose  is a solution of , so that .  Let  be any solution to the homogeneous equation , and let , show that  is a solution of .



(1.5.1 solution)
[image: ]
(1.5.2 solution)
[image: ]
And
[image: ]

(1.5.3 solution)
[image: ]

(1.5.4 solution)
[image: ]
(1.5.5 solution)
[image: ]
 (1.5.6 solution)
[image: ]
(1.5.7 theory solution)
[image: ]
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45. Given A

7 21 |, find one nontrivial solution of

Ax = 0 by inspection. [Hint: Think of the equation Ax =0
written as a vector equation.]
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27.
28.

29.

3L

32

(T/F) A homogencous equation s always consistent.

(T/F) If x is a nontrivial solution of Ax = 0, then every entry
in x is nonzero.

(T/F) The equation Ax = 0 gives an explicit description of
its solution set.

(T/F) The equation X = X, + x3v, with x; and s firee (and
neither u nor v a multiple of the other), describes a plane
through the origin.

(T/F) The homogeneous equation Ax = 0 has the trivial so-
lution if and only if the equation has at least one fiee variable.

(T/F) The equation AX = b is homogeneous if the zero vector
is a solution.
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11. Hint: The system derived from the reduced echelon form
is

Xy —4x, + 5% =0
xn - x%=0

x5 —dx=0

0=0

The basic variables are x1, x3, and xs. The remaining
variables are free. The Study Guide discusses two mistakes
that are often made on this type of problem.
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the homogenedus equation is x = xou + x3v, the plane
through the origin spanned by  and v. The solution set of
the nonhomogeneous system is X = p + x,u + x3v, the
plane through p parallel to the solution set of the
homogencous equation.




image19.png
@+ rb, where f represents a parameter, or
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45. One answer: x = [7?]
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27. (T/F) A homogencous equation is always consistent. T~ see ook on homogeneon linear systems

28, (T/F) If x is a nontrivial solution of Ax = 0, then every entry £
in X is noNZero. Any non-zero x that satisfies Ax=0 works

29. (T/F) The equation Ax = 0 gives an explicit description of ——
its solution set. T implicit description

30. (T/F) The equation X = x,u + x3v, with x, and x; free (and
neither u nor v a multiple of the other), describes a plane | see example in
through the origin. text

31. (T/F) The homogeneous equation Ax = 0 has the trivial so-

Jution if and only if the equation has at least one free variable. - it AWays has the trivial solution

32. (T/F) The equation Ax = b is homogeneous if the zero vector
is a solution. If the zero vector is a
solution, then b=Ax=A0=0
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cladm: : Suppose that p is a solution of Ax = b,

sothat Ap = b. Letvy, be any solution to the homogeneous equation
Ax = 0, and let w = p + V5, Show that w is a solution to Ax = b.

o AP, B, ard V¥, be gver as alove
2 AT = AT,

=A%+ AV,

=B +3

.
LB s a solutiop @ AX 2D
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x4+ =0
—4x = 9% + 25 =0
—3x — 613 =0
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21. Describe and compare the solution sets of x| + 9x; — 4x3 = 0.

and x, + 9x; —4x3 = —2.
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