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SOLUTIONS 4736 Dl June 2007 FINAL
(i) Example: - PFP-Q-T-8-R-N Bl Any valid cycle (closed and does not repeat
e don L Pe@=8-P ). L | vertices, need not be a Hamilionian cycle)
(i) | lvpasses through Yiwice 1 Bl 1| Or,itincludes a cycle (accept ‘loop’)
AR 13 e | L T
(iv) | A: neither Bl If graphs are not specified, assume A i5 first
cornrod B semi-Bulerian L L T
(¥) |42 Bl If graphs are not specified, assume A is first
T 3 TSR ST 1 Bl 2| gl Bl BLonl. oo
(vi} | There are 4 odd nades (N, P, 5 and &) MI 2| Seenor implied
To connect these we must add 2 arcs Al E { For2
Q) d+frg=120 B 1] Forthis equality. Condone an inequality
(i) | “(Area of) grass is not more than 4 times (area of) | Bl [dentifying the constraint in words [not just 'grass
oo ORI e eeeeeeeeaspennneo L | 18 I8 than or equal to 4 times decking” though)
L I Bl __L|Dongjacoeptad <l .....overeeerrrennnreensans
(iv) |g=40 Bl Do pol accept g > 40
min &= 10 Bl d=10
L R L S
(w) | 5g+ 104+ M Bl Or any positive multiple of this
S . a . N U ) (S
(vi) | Minimise g+ 24+ d4f M1 For a reasonable attempt at setting up the
Subject to o + f+ ¢ = 120 minimisation problem using their expressions
g=-dd+s=0 Bl For dealing with this slack variable correctly
d-f+i=0 (variables on LHS and constant on RHS)
| £ 240, Al 3 | Foracompletely comect formulation {accept
| and d; m,,r:;zu.s:;n,::;n |ﬁ mdf;n,urlhcirmin wvalues for d, /)
(i} E&6o T3S Comps Swaps Bubble som or decreasing order loses first 4 marks
After lstpass: 6 897 35 1 I M1 15t pass commect
AfierIndpass: 6 8 9 7 5 l 0 Ml 2nd pass correct, follow through from 15t pass
After 3rdpass: 6 T8 9 3 3 2 M1 3rd pass correct, follow through from 2nd pass
Affer dthpass: 5 6 78 9 4 4 Al 4th pass correct
| Comparisons mustbe 1,2, 3 or d withtotal <10 | BI Counting comparisons for at least three passes
! Swaps must be 0, 1, 2, 3 or 4 and no more than Bl Counting swaps for at leasi three passes
corresponding number of comparisons 6
(i) |Swepl A=869735
Step? A=69T7 5F X=8§
Stepd A=975 Be-6 M1 For identifying that 6 —» B or the sublist {6}
| Stepd A=T 3 C=9 M1 For identifying that 9 — C or the sublisy {9}
| Stepd A= B=67 M1 For identifying that 7 — B
| Stepd Adsempty  B=673 Mi For identifying that 5 — B
Stepf M=3
Step? A=67389 Al 3 | For the final A list or the display comect
Step8 Display 6 758 9 ]
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P x ¥ L t B Bl For comrect use of three slack vanable columns
11 -3 ] 0 0 0 1]
0 I 5 I 0 1] 12 Bl For +{-3 5) in chjective row
0 | =5 0 | 0 I
L 3 in 0 0 i 45 Bl Forl 5 12,01-5 10and3 10 45 in constraint
R P S L
(i) | Pivet on second 1 inx column Bl For correct pivet choce (cao)
x column has a negative eniry in objective row For "negative in top row for x*, or equivalent,
[Z2+1=12, 10+1=10,45+3=(5 Bl and a correct explanation of chaice of row *least
Least non-negative ratio is 10 so pivot on the ratio 10 + 17 (ft their pivot column)
________ L USRS SO S
(i) fi their tableau if possible for method marks
IP | ox ¥ z 1 { o
I 0 -0 0 3 0 0 M1 For correct method evident for objective row
il 1 =5 1 0 7 0 TRELL For a correct method evident for other rows
0 0 3 0 3 I 15 Al For cormrect tableaw CAD
=10, y=0 i1 For correct values from their tableau
SN I et | SRS B1 6 | Forcomect value from their tableaw
(ivy | U1+ 3502 =12 ory=1i
11 =5(0.2)= 10 arf =0
M)+ 1W0.2)=35 orw=I10 Bl For showing (not just stating) that constraints are
o all the constraints are satisfied satisfied
P=3101)-5(02) =132 Bl 2| Forcalculating 32, or equivalent {eg 3x has
which is bigger than 30 from (iii) [13] | increased by 3 but -5y has only decreased by 1)
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BT Y 95
F G H i
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Ben = B B

-

Shortest path from Jw & J G

Odd modes: & C E J

BC=60 BE=33 Bf=

HEBS

125

Ef=30 COJS=583 C(F=_T0

B 130

193

Repeat BE and CJF {or BE, I, IC)

130 + 765
| Skoriest route: 395 metres

Travelling salesperson problem

M
5 I

Al

Bl

Bl

|

Al

M
AlL2
Bl

M

Al
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L]

AMSWERED OX INSERT
For correct initial temporary labels at 5, G, F
For comectly updating F and label at }f

For all temporary labels cormect (including A)
(allow extra 100 a0 C, 105 at £, 75 at #f only)

For order of becoming permanent cormect

For all permanent labels correct (A need not have
a permanent label)

For correct route (condone omission of Jor 8)
For 125

For identifying or using & C £ Jor mplied

For any three of these weights cormect, or implied
or ft from their (i)

For jdentifving the pairing BE, CJ to repeat or
130 {not fi)

For 765 + their 130 (a valid pairs total)

For graph struciure cormed
For a reasonable attempt at arc weights

(a1 least 9 correct, including the three given)

Far all arc weights cormeet

For identifying TSP by name
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] | ANSWERED ON INSERT
1 5 2 4 3 6
A8 |C|D|E | F
Al- (613 |- |- 3 M1 For choosing row O in column 4
Bleg |- |56 |- |14
Cl315 - (8410 M1 dep | For choosing more than one entry from column
M- |68 |-13]8
El- |- 1413 (- Al Far correct entries chosen
Fl- (14 10/8 |- | -
vder: A CEDRBE Bl For correct order, listed or marked on armows or
table, or arcs listed AC CE EDCEDF
Minimum spanning tres:
Bl For tree (comest or follow through from table,
\ provided solution forms a spanning tree)
L
A c E F
. Total weight: 23 miles Bl For 2_3- for 'ﬁ:lilgw through from table or diagram,
R T S 6 | provided soluticn forms a spanning treej)
(i) | MST for reduced network = 18 M1 For their 18 seen or implied
Twao shortest arcs from =S+ 6= ] L1 For 11 seen o implied
..... Lowerbound =20miles AL 3 [ForX9fes0)
(i) | F=D-E-C-A-B-F Mi For F-D-E-C-4-8
Al For correct four
B+3+d4+3+6 + 14 MI 4 | For a subgtantially correct attempd at sum
= 38 miles Al For 38 (cas)
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