Solutions outline

Q1.(a) z; = number of nurses starting their week on day-i

7
Minimize E T;
i=1

+x6 + X7
+x6 + X7
+Te + 7

+ x7

+xg
+xg + 7

Subject to b +T4 + 5
x1 +x9 + 5
xr1 +Zo+2x3
€1 +To+x3 +x4
T +x2+T3 +x4 + X5
To+T3 +r4 + X5
T3 +x4 + x5
xz; >0
(b) Idea: |z| = max{—=x,z}
Minimize a+b+c
Subject to r+y<1
20 +2=3
a>x,a>—
b>y,b=>—y
c>z,c>—2
Q2.
Minimize r1 + 4xo + 23
Subject to 221 — 220 + 23 =4

Minimize
Subject to

l’lfiﬂgzl

T2, X3 2 0

Y1 — Yo +4x2 + 73
2y1 — 2yo — 220 + 13 =4

y1 —y2 —x3 =1
Y1, Y2, T2, 23 > 0



Minimize T — X + 4xs + 14
Subject to 201 — 2x0 — 223+ 14 =4
T1 — T2 — Ty = 1

Z1,%2,%3,%4 > 0

Finding initial BFS

Minimize — T5 — Tg

Subject to 221 — 2209 — 223 + T4 +x6 = 4

T, — 2o — x4 t+a5=1

T1,%2, X3, T4, T5,T6 > 0

xre =4 —2x1 + 219 +2x3 — x4
T = —x1 + T2 + x4
z=-95 +3r1 — 329 —2x3
Te =2 + 2173 73.%4 + 2565
1 =1 +x5 +x4 — 25
z=-=2 — 2x3 +3x4 — 3x5
2 n 2 +2 1
Ty =— —x —T5 — =X
173 37 3 370
R 4 2 1 1
T1 —3 To 3.’[73 3335 35(}6
z = —T5 — Tg

Original Simplex tableau with B = (1,4)

[Z:xl_x2+4x3+x4:(%+x2+%$3)—$2+4$3+(%—|—%$3):%—F

_ 7
Ropt = 3

2 L2
X4 —3 31‘3
5 o 2
xr1 —— X —XT
1 3 2 3 3
7 16
z == —

3 3°7°



Q3.(b) Primal: max ¢’z Subject to Ar < band x > 0

Dual: minb”y Subject to ATy > cand 3y > 0

Any feasible solution of the following LP gives an optimal solution (using dual-
ity theorem)

Maximize f)

Subject to Ax <)
ATy >c
e > bTy
z>0,y=>0



