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Question 2: NN tour: From node S, nearest unvisited node is G. From node G, nearest unvisited
node is F. From node F, nearest unvisited node is T. From node T, nearest unvisited node is E.
All nodes are visited, we have to return to node S. Then the TSP tour with NN is SGFTES with
cost:

(Sto G)+ (G to F) + (Fto T) + (T to E) + (E to S through G without visiting G) = (58) + (132) +
(201) + (113) + (217 + 58) = 779.

When we apply 2-opt, we switch GF and ES with GE and FS — as we do not want to have edges
crossing each other. So the new TSP tour is SGETFS with cost 58 + 217 + 113 + 201 + 79 = 668.

Question 3: First we initialize the network:




C is the nearest.
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Then update the network. The predecessor of node D is now node C.

Choose the node with the minimum temporary distance label.




Choose the node with the minimum temporary distance label. (Do not update node G since 5+ 5> 9)




Then update the network. The predecessor of node E is now node D,

, » - 5

All nodes are now permanent. The predecessors form a tree. The shortest path from node A to
node G can be found by tracing back predecessors; in this case, the shortest path from node A to
node G is ACDG with a cost of 9. Dijkstra’s algorithm is finished.



Question 4:

a)

b)

You cannot form an Euler circuit/cycle using that network — Euler circuit/cycle requires
you to form a tour starting and finishing at the same node visiting every edge — since there
are four nodes with odd degree. The number of edges with odd degree should be exactly 0
to allow forming of an Euler circuit/cycle.

Let’s first look at the degrees of all vertices: A has a degree of 4, B has a degree of 4, C
has a degree of 2, D has a degree of 2, E has a degree of 4, F has a degree of 2 and finally
G has a degree of 2. So this graph allows us to form an Euler circuit/cycle as it is
connected.

Let’s start at vertex A. We have the freedom to choose edges AB, AC, AF and AG. Let’s
choose edge AB, circuit so far (csf) is AB.




Edge BE is deleted. Now we need to be careful, if we choose edge FA, the graph will not
be connected — there will be two disconnected graphs.

Remaining graph has one option for the next several choices, so let’s skip those steps and
have csf as ABEDCBEA.




Now, we can choose AF or AG. Let’s choose AF and csf is ABEDCBEAF.

Notice that all of the edges has been deleted, hence the Euler circuit is complete and it is
ABEDCBEAFGA
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Question 6:
a) First constraint is for relating production rates with total available hours for
production. We cannot use more than the given time.

Second constraint is for market research which says that at most 2000 toys can be sold
combined.
Third constraint is for maximum demand of Toy1, which is 1500.
Fourth constraint is for maximum demand of Toy2, which is 1400.
Fifth and the constraint is non-negativity (integrality) constraint. It denotes that the
produced amounts for each type of toy cannot be nonnegative.

b) A correction here, let’s use the right hand side of first constraint as 50 rather than 420,
for scaling reasons. And let’s denote the axes as to the power of 10 to the 3, just to
have a better visualization.

'T"he bjective function is 12T1 + 16T2, so if we put the isoprofit line onto the graph,
we obtain (600, 1400) as our optimal solution. And the total profit is $29,600.
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Question 403

115

100 100 —————— 105

a)u=115/100=1.15
d=90/100=0.9
I4+r=105/100=1.05,r=0.05

b)d-1=-0.1 <r=0.05 <u-1=0.15. By the fundamental theorem of asset pricing, we
conclude that the model satisfies the principle of no-arbitrage.

¢) The payoff price tree for the call is as follows:

/’

Cy

\ (90-105)* = 0

Let (x.y) be a replicating strategy. It satisfies the system.

{115-105)" = 10

12

35

115x + 105y = 10
90x + 105y = 0

} 25x=10,x=Z &y

Hence the call price is Cp = 100x + 100y = 40/7.

d) The payoff price tree is as follows:

/

Py

o _\*_ (105-96)*;1_5 -

Let (x,y) be a replicating strategy. It satisfies the system.

(105-115)"=0

115x + 105y = 0
90x + 105y = 15

} 25x = —15,x =~ &Y

23
T

Hence the price is P = 100x + 100y = 40/7.



e)

115x + 105y =115-F (1)
90x + 105y =90 - F (2)
100x + 100y =0, y= x

(1)115x — 105x = 10x = 115 — tr} 2 _15-F
3 90—-F"'

(2)90x — 105x = —15x = 90 — Fj ~ 3~ gg—F ' = 105 =100(1 +0.05)

59
p
1
—_—
1-\;}‘ 100 g5
81

a)u=99/90=1.1
d=81/90=09
1+r=295/100 = 0.95, r = -0.05

b)d-1=-0.1<r=-0.05<u-1=0.1. By the fundamental theorem of asset pricing, we
conclude that the model satisfies the principle of no-arbitrage.

¢) The payoff price tree for the call is as follows:

/"

Co

\* (81-85)' =0

Let (x,y) be a replicating strategy. It satisfies the system.

(99-85)"=14

99x + 95y = 14
81x + 95y = 0

gy = 62
]18x-14.x-;&y_ o

Hence the call price is Cp = 90x + 100y = 70/19.

d) The payoff price tree is as follows:

\ (85-81)" =4

(85-99)'=0

Po



Let (x,y) be a replicating strategy. It satisfies the system.

99x + 95y
81x + 95y

0
4

2 22
} 18x = —4,x = —;&y =%

(||

Hence the price 1s Py = 100x + 100y = 60/19.
€)

99x + 95y =99 - F (1)

81x +95y=81-F(2)

90x + 100y =0, x =-10y/9

1 — 15y = 99 — 99 — F
(1) — 110y + 95y = —15y = 99 1“}_ - F = 85.5 = 90(1 — 0.05)

(2) —90y + 95y = 5y = 81 — F - 81-F'

iii)
100 100 —— 110

a)u=120/100=1.2
d = 70/100 = 0.7
I4+r=110/100=1.10,r=0.1

b)d-1=-03<r=0.1 <u-1=0.2, By the fundamental theorem of asset pricing, we
conclude that the model satisfies the principle of no-arbitrage.

c¢) The payoff price tree for the call is as follows:

T

_{_1_20-10le =20

Co

(70-100)' =0

Let (x,y) be a replicating strategy. It satisfies the system.



120x + 110y = 20
70x + 110y = 0

2 14
} 50x = 20,x -ﬁg&}’ ="

Hence the call price is Cp = 100x -+ 100y = 160/11.

d) The payoff price tree is as follows:

\ (100-70)" = 30

Let (x,y) be a replicating strategy. It satisfies the system.

(100-120)" =0

Py

120x + 110y = 0
70x + 110y = 30

- _ =-3gy=38
} 50x = -30,x = s&y_ss

Hence the price is Pg = 100x + 100y = 60/11.
€)

120x + 110y =120 - F (1)

70x + 110y =70-F (2)

100x + 100y =0, y = -x

(1)120x — 110x = 10x = 120 — F} 1 120-F
(2)70x—110x = —40x = 70 — F

4 70-F'

F =110 = 100(1 + 0.1)



