T‘l\l])')_bls _ PRORENS  Anss . SR

b neximise L= 1;\-\— N+ ?))\3
SRR Y U l/'L1$ = G
SRR X (/'2;\_3 < b
‘gxl+kk1l+ l/’\_13 > |

N, A, %32 0.

O . POD N SAUL VAR\RRES \\ ONNRTT T (oL Y-b‘&h\,

A D \/’\_;\3-" ¢ ) -2 ' 0 O
A=k A - +8xqrllgrg = b A=) ¢ ) O
- Byt &g -, = -3 4% Yy o0 -

A z0¢ Ay, XNy 8,520 WO NEDIKTE BFS |

(D. MDD 1N ATTIFIGRL VAMLIANTS .

'3\\'(511,* Vl?\%*'u\\:g | =3 % o O 10
_'o_c'=E TNt §r \'u_z,\—s) = 4 E: -1 ¢ U 1 O o0 O
’37\\+L\7\1*\’1-13‘5L*“L=\ -3 4 Y 0 -y 45 )

2517’9? ‘)\\)7\1)’\5)S\)51)“\)\'\1?’0

p— h— _ _ _
L RRSIS 1“\;5. /\)\11 T W, = ‘o} e LY

PaRst T DXL PnomEn
MW X = —\N \ ~ “\ 1L
Sy X \.ﬁ N )(I = b
‘A—\ 1' - O 3 -

N 3/ 2« O ARD /=0 AGERD Wity w, =9 =0
AN ST BTy 2= O ANSCNRY YN -
IE W = wq= D ron- BROCTTWES QS OF A p =%
(n SWmess meea ™),



o

WS TS BES RS AW INTTWAL RF S Pore.

"

<
» 2 Q.
Dt ot ® exensys 3 o= - W -y RS B TwnCTAS oF
M Hon - B VRURASS |
N, - 3‘7\1_4' U’L){:;) *+ W, = [0

- 3)\‘ -\-L\)L?_ *‘/1913 S * \At_=k

SD) = Zl‘ + '.XL* )\3-51_ '\-V\\~\' U\L: 'q—
OYL) T & L - Xq- Agr 9q = -1

* * NRARNOOWT  sean
(Rurs OF 5 SAQRESTS TTMRT ! (4 ungonan®n
q:' = “°“'th1 ~ '2_13 vs,

Wt N> M LRSS ‘f‘ Ms O = ,‘Ll = o0 N M=on
CARYT Wpgwen RS BN ORIGY, 7 2 O

-




QUESTION SHEET FIVE ([RENSTED) | ©

3. Tl ay, a5, 5. 5a \ UNTHE PROBENS
s, o] Yy - ! O O | 72 CQass WSTWRRL We
sy Ol Ly 'ty © l N\ 4 SURO AL GrAPAILNN
53 0| -3 L) O o \ 6 TR DPTINAL SHUATION (S
N-% -1 o S o | 0 ast& (10,0012 )

+= O +’51\+ %, . (OSSO MY)\N(\E,\T\'\EQ n, O 2 T The
BRSS. TRGRG %= 2T Wil RO b T
TR q %y =B W kED L

NQTE \F )\\::. N _‘&'\‘Eﬁ ROt 3, NANS 54 C\O 1o L0,
Ve’ C\Y-:V SN Di&&ﬂmm& SOWATION

Wt 1O MALTRR B BRSYS F SRE =2 P HAR T 0BU0T

L\ oF 3\)5\_ TO  PWSH oWy . L‘—QT‘S PWSH OWY S,.

_f') X X A4 S, S, S ] _
2y 0] \ -\ ) 0 O 2
S O O 3 05 - ’L \ 0 O
s2 (9] O =\ 3 O ) 12

Il o -u 2 o o | &
BRASNC.

TS (5 e Pt (1 O O)EL L) WITH 4= 6
IR YR0OD A 19 OPTIMRAL . WOURIEL BWRINEL TWLS TRRWS
*- 6+ Ha » 3, o e (AR 'Y (ONTN YT,

IEVS RDY 5, T Tve B)N)\S) P\»\sx«w\\(\ OWT S¢.



la 121 2 N 5 5, 5, %4
%, |© } o) /a \/4 o €L
%, [O] © L =4 s 0 o)
S4 Ol o o -}/3 Ha, \ 0}
| o o Uy " O 6
BASIC
%S 15 (2[0] 0 0 1) Wiy ne=loLs, =48, <6

T (AN R AWOLRTIFY THS RS TR ooy ST -
im(ﬁﬂmi\ﬂ OURTIONS (AR PosT PROZLENS Foo. THR SINAER
MLEEUTAN. Ao 1F MOW IR WST (AREFAL Yon (el (MUE

(L PETULR TO SRIR SOLATION)

RN G AR EXRMWAER 68 TTHIS o QUESTIOD L,



Example of the two-phase artificial variables method; ques-
tion 4 of Question Sheet Six

We begin by adding in relevant slack variables:

maximise 2x1 + 22 + 3x3
subject to x1 — 3z + %:ﬂg =6
(*\ —z1 + 8z + %ws +8 =4

—3x1 + dxg + %.’Bg — 89 =1
z1,%2, T3, 51,52 = 0.

Then the first and third equations also require an artificial variable, and our first phase is

to maximise 2’ = —uj — us. '
V|2 | z| 1 T3 81 S Ul U2 L3 -qux\'\"nl* XS‘S'I. :
B

w | 0l0] 1 =3 2 00 T 0 6 | N d\L’ . or % \.-\o
si| 00| -1 8y 44 1 0 0 O0f 4 T 3

up | 003 4y by 0 -1 0 1| 1 b bsis. A)L\ul PRV NN
IT(ol1/-2 -1 -3 0 0 0 0| O ‘\~g . ,
itor 2 —— =T 0 T 0 o7 " \‘\—"‘& "‘3“‘\)’-‘1‘31.

We should introduce x5 for uz. The new tableau is: A'xx Nq Pws - o».\' o .
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The next step is to introduce x; for u;. This gives tableau T3. \
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The first phase is complete, we have a basic feasible solution to the new problem, and so we
enter phase II and drop the artificial variables. The next step is to introduce s for s;.

Ty | 2 T Xy x3 51 82|
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s 0] 0 15 0 2 1|1
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Every entry in the final row is positive, so this is an optimal solution, and corresponds to
the solution z, = 1,2y = 0,23 = 10 (and 5, = 0,32 = 1), and z = 32.



