Chapter 13: Applications
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Examples:
a) Forwhichk € Ris (-4,5,6) € span{(—2,1,—-1), (4,1,4),(—8,13,k)}?

This means:
(—4,5,6) =a(-2,1,-1) + b(4,1,4) + c(—8,13,k) forsome a,b,c € R

*translate into a linear system*
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If k = 2:no solution!
If k # 2:(—4,5,6) € span{(—2,1,-1),(4,1,4),(—8,13,k)}
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flow in = flow out
A: 20:xl+X3
B: xz +x3 =X4
C: X1+ x5 =10+ x3 + x¢
D: X4 + X6 = 10 + x5 :
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Now, if CD is closed in both direction, what is the maximum flow along AC. CD is both x5 and
Xg, S0 s=t=0. Then we have:
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Now, It L U 1S closed 1n both direction, what 1s the maximum flow along AC. LU 1S both Xz and
Xg, S0 s=t=0. Then we have:
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If we analyze our constraints, we obtain:
20 X = 10+xr (24

XIZO X, = lOo-r Of Ofr < ,O

X220 %= ¥
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)(\4, 0] Xy |0 For AC to be maximum, r
> - must be maximum.
X520 ><5~O AC=x,=10+r
Xy,>0 X'O =104+ 10 =20
Z b=

Therefore, the maximum
flow along AC is 20 cars.
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