Math 220
1.6: Applications of Linear Systems
1.7: Linear Independence 
Questions for flipped class
Key terms:
Linearly independent


Linearly dependent


What is the connection between linear dependence/independence and the homogeneous equation?


Vocabulary warning: The phrase “free variables” only makes sense in the context of equations.  
· That is, we might talk about the free variables in Ax=b.  
· If we just have A, then we might talk about columns without a pivot.  
· If we just had a bunch of vectors, then we might talk about the columns without a pivot in the associated matrix (or associated augmented matrix).


(1.6-7.4)
[image: ][image: ]


Short
(1.6-7.1)  (using a Texan Friend)
[image: ]
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(1.6-7.2) (by inspection = no Texan Friends)
[image: ]
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Tall
(1.6-7.3 application from section 1.6)
[image: ]







Grande
(1.6-7.5)  
True or false.  If it is false, provide a counter example (a specific example that shows that the statement isn’t always true).
[image: ]



(1.6-7.6)
[image: ]


Venti
(1.6-7.7 theory question)
Prove Theorem 8 (if-then proof)
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(1.6-7.8 theory question)
Prove Theorem 8 (if and only if proof)
[image: ]



(1.6-7.1 solution)
[image: ]

(1.6-7.2 solution)
[image: ]
16.  Lin dep.          18. Lin. Dep.           20. Lin dep.

(1.6-7.3 solution)
[image: ]

(1.6-7.4 solution)
[image: ]

(1.6-7.5 solution)
[image: ]
False, for example the vectors could be e1, e2, e3, and e1.  This is a linearly dependent set.


 (1.6-7.6 solution)
[image: ]
(1.6-7.7 proof)
[image: ]

(1.6-7.8 proof)
[image: ]
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11. Find the general flow pattern of the network shown in the
figure. Assuming that the flows are all nonnegative, what is
the largest possible value for x;?
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42. (T/F-O)Ifv,.....vearein R* and vs is not a linear combina-
tion Of vy, V2. V4, then {v,. 2, Vs, va} is linearly independent.
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(T/F) The columns of a matrix A are linearly independent if
the equation Ax =0 has the trivial solution.

(T/F) Two vectors are linearly dependent if and only if they
lie on a line through the origin.

(T/F) If S is a linearly dependent set, then each vector is a
linear combination of the other vectors in .

(T/F) If a set contains fewer vectors than there are entries in
the vectors, then the set is linearly independent.

(T/F) The columns of any 4x 5 matrix are linearly
dependent.

(T/F) If x and y are lincarly independent, and if z is in Span
{x.y}. then {x..z} is lincarly dependent.

(T/F) 1f x and y are linearly independent, and if {x.y. z} is
linearly dependent, then z is in Span {x. y}.

(T/F)If asetin R” is linearly dependent, then the set contains
‘more vectors than there are entrics in each vector.
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Theorem 8
If a set contains more vectors than there are entries in each vector, then the set is
linearly dependent. That is, any set {v1,...,vp} inRR™ is linearly dependentif p > n.
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Theorem 7 Characterization of Linearly Dependent Sets

An indexed set S = {vy,...,v,} of two or more vectors is linearly
dependent if and only if at least one of the vectors in S'is a linear
combination of the others. In fact, if S is linearly dependent and

vy # 0, thensome v; (with > 1 )is a linear combination of the

preceding vectors, vi,...,Vj 1.
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5. Lin. indep.




image13.png
15. Lin.depen.  17. Lin.depen.  19. Lin. indep.
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11.

X =20-x
X =60+ x;
xy is free
Xy = 60

‘The largest value of x; is 20.
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(T/F) The columns of a matrix A are linearly independent if
the equation Ax=0 has the trivial solution.

(T/F) Two vectors are linearly dependent if and only if they
lie on a line through the origin.

(T/F)If S
linear combi

a linearly dependent set, then each vector is a
tion of the other vectors in .

(T/F) If a set contains fewer vectors than there are entries in
the vectors, then the set is linearly independent.

(T/F) The columns of any 4x 5 matrix are linearly
dependent.

(T/F) If x and y are linearly independent, and if z is in Span
{x.y}. then {x, y. z} is linearly dependent.

(T/F) 1f x and y are linearly independent, and if {x.y. z} is
linearly dependent, then z is in Span {x. y}.

(T/F)If asetin R” is linearly dependent, then the set contains
‘more vectors than there are entries in each vector.

( always has the trivial solution

T see figure 1 in text
1 see warning after Thm 7

T ex:(123) and (456)

T See fig. after thm 8 in text

T see remark after
example in text

T remark after example in text

I see example in text
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orem8
If a set contains more vectors than there are entries in each vector, then the set is

inearly dependent. Thatis, any set {V1,...,vp} inR" is linearly dependent if p > n.
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describe the possible echelon forms of the
matrix. Use the notation of Example 1 in Section 1.2.
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31. Aisa4x2marix, A =[a; ], and a; is not a multiple
ofay.
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determine if the columns of the matrix form a
linearly independent set. Justify each answer.
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Determine by inspection whether the vectors
are linearly independent. Justify each answer.




