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Instructions:
— Enter your Name and Student ID # before you start.
— Using the calculator is not allowed (and not necessary) for this exam.

— Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

— Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be
awarded.
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1. Let I be the directed graph as shown below. The number on each edge
is its weight (distance).

(a) [1pt] What is the distance from 0 to 107

(b) [1pt] What is the distance from 0 to 117

(c) [1pt] What is the distance from 0 to 127

(d) [1pt] What is the distance from 0 to 137

(e) [1pt] What is the distance from 0 to 147
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2. [5pt] Let ' be the directed graph below, where S and T are the source
and the sink, respectively. The number on each edge is its capacity.
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Find a flow function f with the maximum value and a cut (A, B) with
the minimum capacity.

[Note: Use the graph at the bottom to answer your flow on each edge
and your A and B.]
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3. [5pt] Let G be the bipartite graph below. Find a maximum matching
and a minimum vertex cover of (.
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4. [5pt] Let (I, S, T, c) be a network on the directed graph I', where S, T,
and c are the source, the sink, and the capacity function, respectively.
Let f be a flow on this network and (A, B) a cut. Show that

Z fuv Z fuv) Z f(S,v) — Z f(u,S).
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5. [extra 2pt] Let vy, ..., v5 be the columns of
145 23
12121
12221

Let e; = (1,0,0)". Find a subset S C {1,2,3,4,5} such that {v;};cs is

a basis and
Z (e1, Vi)
€8

is minimized. Here (x,y) is the standard inner product in R?.

[END]
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