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SOLUTIONS 4737 D2 Jume 2007 FINAL
i | house | howse 2 house 3 house 4
A LT A 00 G0 Bl For copwing the table, with row and column
; B| 300 200 400 350 headings (accept consistent scalings)
| C 500 304 750 6ED
| |ol o . o 0 LI BI 2 | For dummy row (Daniel) with all equal values
(i) | Reduce rows
|
| 110G a 304 pill 1] M1 For a substantially correct attempt at reducing
1 (4 a 200 [L11] rovwd and columnas
200 ] 450 380
] 0 ] 0 Al For correct reduced cost matrix (ft scalings)
Do mot treat as MR
Columns arealready reduced ) N
| Cross out using two lines |
-
For covering zeros using minimum number of
lines, clearly seen or implied from augmenting
| |
For a single augmentation by 100 (f their mainix)
(accept either way of augmenting by 100)
i a 20y 100
] il L] 50 | &1 ft | Foracomect augmented matrix (ft their matrix)
100 ] 350 280
................ L | L | S SR 28 B
(i) | Cross out using three lines
1 4
| %] | M1 For covering zeros using minimum number of
&0 lines a second time, cleardy seen or implied from
200 augmenting
_}
| Augment by 50 , |
| | M1 dep | For a single augmentation by 50 (it their matrix)
] ] 150 A0 {accept cither way of sugmenting by 50)
i a 50 i
100 i 3040 230 Al ft | For a correct augmented matrix (1 their matrix)
b1 1] 150 0 ]
Complete matching
o 0 50 | ) .
100 0 1040 330 Bl Il'_-'l:lr a complete mmﬁg achieved, must fiollow
[ ' rom an attempd at Cing or augmenting a
0 150 E_I a matrix, not just implied from a Hst of the
oo A matehing s
(iiiy | Allelean should clean  house |
Brightenupp  should clean  house 4 Bl ForA= 1, B=4, C=2 (mayalsolist D=3) cao
| CleandL! should clean  house 2 1
| Cost = £1150 Bl [13 | For 1150 cao
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(i1 | d4p-(1-p) M1 For 4p = 1{1-p) or equivalent, seen or implied
=5p=1 Al For S5p=1ar-1 + 5p Cao
2p+ S{1-pi=5-Tp Bl For any form of this expression Cao
— Wlpl=a-4p | Bl 4| Forany form of this expression a0
(i) E For correct structure 1o graph with a horizontal
M axis that extends from 0 1o 1, but not more than
il:-m__q__ E this, and with consistent scales,
T —
. T — Al | Forline E= 5p - 1 plotted from (0,110 (1, 4)
ﬂl e T — ) Al | For I!m: E= 5~ Tp plotted from (0, 5) 10 (1,-2)
af = H_“'“u_!_ Al it | Forline E= 4 - 4p plotted from (0, 4) to (1, 0)
4| In all three cases, correct or ft from (i)
e RO | BL W] Forthisor fitheirgraph
(idiy | 5(0.5)=1 Ml For substitwling their p ino any of their equations
{must be seen, cannod be implied from value)
= |5 poinis per game Al For 1.5 =
Bea may not play her best strategy Bl For this or equivalent
...................................................................... 3 | Describing a mixed strategy that involves Z
iv) 115 Bl ft| Accept -1.5, fi from (iii)
If Amy plays using her optimal sirategy,
Bea should never play strategy & M1 For identifying that she should not play 2
Assuming that Bea knows that Amy will make
random choice between P and (0 50 that each has| Al For a full description of how she should play
probablilivy 0.5, it does not matter how she choos
between sirategies X and Y. (17 the candidate assumes that Bea does not know
then Bea should play P with probability 5= and
3| @ with probability X ).
[El
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(i)

[

A dummy is neaded after C because D follows
bath £ and C.
A dummy is needed after [ because F and 7 both

Minimum completion time = 14 days
Critical activities are 4, C, D, F

E cannod happen until after C has finished 50 must
overlap with F.

Start £ immicdiately after O but delay the start of
Ffor | day (until after £ has finished).

M

Al

M1

bl
Al

Bl
B

A substantially correct network

Condone ammows missing of wrong way moand, no
end and'or extra dummies

Do WOT allow activity on pode formulation

A correct network, with amows on at least the
dummy activities, with no extra dummies and a
gimgle end point,

A valid explanation

A valid explanation

A substantially correct forward pass

Early event times correct {ft their network if
possible)

A substantially correct backwards pass

Late event tiemes correct (it their network if
passible)

For 14
For these four activities and no others

Ca
Facr

[n both cases these nesd to be stated, not implied
Somthodiagram e
For a reasonable attempt at using the number of
workers for the different activities

Scales and labels required and some days with 4
wirkers,

For a reasonable attempt with no overhanging
blocks

Earliest finish for £ > latest stant for &

For delaying the start of F{by 1 day)
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0 0 4 Yalues only credited when seen in table
l 1 L] 3 3
2 ] 2 2
] max(6,4) = &
0 1 max{23p =13 3
2 max(3,2) = 3
0 max(2.4) =4 Wl For calculating the maxima as 4, 4, 5
2 1 [ max(4.3) = 4 4 |1 2 | For calculating the minimax as 4
2 mu[ﬁl': = § a= - 1-- --3 " h------k:e
= I For completing 4, 3, 2 in the brackets
0 max(2.4) = 4 Wl | | For calculating the maximaas 4, 3,4 (method)
z 1 max(33)=3 | 3 | W] 3 | For calculating the minimax as 3 a0
2 (4,20 = 4 - ) -
El For using their minimax values from stage 2
] S53p=5 . .
max(3.) i For calculating the maxima for their values
3 0 ! max(5,4) = § Cp For calculating the maxima as 5, 5, 3 cao
2 max(2 3] =3 3 |1 4 | For calculating the minimax as 3 can
| M| For the value from their tabulation
£ | Al For 3 (irrespective of their tabulation) LA
M1 dep | For reading route from their tabulation
A0 0) -1 - (2:2) - (300 ferinreverse) | Al 4 | For this route (imespective of their tabulation) cao
(i)
1] For the graph structure comect
| M For a substantially correct attempt at the weights
(a0 more than two definite effors oF omisiions)
Al For weights unambiguwously comect
i 3
T
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(i ANSWERED ON INSERT
......... SeEnlad o eecercneeeessenee B L For this route (notinreverse) 690
(i} | & litres per second Bl For &
e OO ARG e Bl 2| FordirectiondG
(iii) |[6+2+4+0 +§& Ml For a substantially correct atfempt with DF =0
M For dealing with Ef (=8 or =2+ 6)
= 20 litres per second Al 3 | For20 Cad
N R USSR B Method marks may be implicd from answer
(iv) | egMow SalongS-A-G-T M For describing a valid flow augmenting route
and 2 along S-C-F-H-G-T Al 2 | For correctly flowing 7 from Sto T
Driagram correctly augmented Ml For a reasonable attempt at augmenting a flow
M For correctly augmenting a flow
Al 3 | For a comect augmentation by a tolal of 7
Cut {5, A, 8, C 0D, EF G H I {T} Bl For identifying cut or arcs &7 and IT
This cut has a value of 13 and the flow already Bl For explaining how this shows that the flow is a
found is & + T = 13 litres per second. FILELKL T IR,
Or i bt NOT just stating max flow = min cut
This is the maximum flow since the arcs GTand | F

T are both saturated, $o po more can flow injo T,

|
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