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Sl Simplex Method
g 3 2

Simplex Method Can solve for more than two decision

variables.
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N
The advantage of Simplex Method
1- No graph
2- can solve for more than 2 variables
y
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Simplex Method

Maximization Problem

Minimization Problem
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The First - Maximization Problem
Problem 1:
Maximize Z = X;+1.5 X,
Subject to: 2X+4X, <12
3X,+2X, <10
X]_1 X2 2 O )
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4 Max Z = X,;+1.5 X,

2X,+4X,< 12
3X,+2X,<10
X4, X, >0
Steps In the Simplex Method . Maximize only
1- step 1. Rewrite the problem in stanaard form. > Objective function — with R.H.S = 0
Z - X1 -15 X2 =0 (obj,)
— Constraints:
2X1+4X2 t Sl =12 (RJ) (For s) — equation by (+s,)
3X+2X, +s,= 10 (RZ) (For 2) — equation by (- s,)

K X11 XZZO
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Simplex Method:

X5

S

S;

const.

4

1

0

12

2- step 2: Construct the table and search for the Pivot (Pivot column 11 Pivot Raw)

~N

Z = Xl = 1.5 X2 — O (Obj.)

2X+4X,+s, =12 (R)
3X+2X,+s,= 10 (R)
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2- step 2: Construct the table and search for the Pivot (Pivot column 11 Pivot Raw)

Z-X,-15X,=0 oby.
X X, | S| S, | Const 1 2 ( ./)
R, 2 4 1 0 12 2X +4X, +s, =12 (R)
Rz 3 2 0 1 10 3X1+2X2 + SZ =10 (RZ)
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2- step 2. Construct the table and search for the Pivot (Pivot column 1) Pivot Raw)

For select the pivot column get the lower in objective function

X X, | S, | S, | Const
R, 2 4 1 0 12
R, 3 2 0 1 10
obf -1 1.5/ O 0 0

\

Z-X,-15X,=0  (obj)

2X 44X, +5, =12 (R)
3X,+2X, +5,= 10 (R))




MIDOCEAN —
UNIVERSITY|| S”"nplex MethOd

2- step 2. Construct the table and search for the Pivot (Pivot column 1) Pivot Raw)

For select the pivot column get the lower in objective function

X Xl S, | S, | Const
R, 2 4 1 0 12
R, 3 2 0 10
obf -1 151 0 0 0

\

Z-X,-15X,=0  (obj)

2X 44X, +5,=12 (R,
3X,+2X, +5,= 10 (R))
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-

Ratio test = constant / value in pivot column for RI&R1

X, || X S, | S, | Const Ratio Test
R; 2 2 1 0 12 12/4 =
R, 3 2 0 1 10 10/2=5
obf -1 15| 0 0 0

2- step 2: Construct the table and search for the Pivot (Pivot column N Pivot Raw)

To select the Pivot raw perform the ratio test and get the low valug - X, -15X,=0  (obj.)

2X 44X, +5, =12 (R))
3X,+2X, +5,= 10 (R))
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-

2- step 2: Construct the table and search for the Pivot (Pivot column N Pivot Raw)
10 select the Pivot raw perform the ratio test and get the low valug - X -15X,=0 (obj.)

Ratio test = constant / value in pivot column for R,&R,

X, || X S, | S, | Const Ratio Test
R, ARIOIE 12 12/4=3
R, 3 |[2/™ey 1| 10 10/2=5
obj -1 15| 0 \0\\ 0
\ Pivot

2X 44X, +5, =12 (R)
3X,+2X, +5,= 10 (R))
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3- step 3. The Pivot must be 1

X, || X5 | S, | S, | Const. | Ratio Test
R, 2 |C4) 0 12 12/4 =3
R, 3 2 1 10 10/2=5
obj -1 ||-1.5 0 0
X, | X, S, | S, | Const | Ratio Test
R
(Rl)New — ( 1)Old 1/2 l 1/4_ O 3

Z-X,-15X,=0

(0b/)

2X +4X, +5, =12 (R))

3IX+2X,+s,= 10 (R))
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4- step 4. use raw operation such that in the Pivot column the other element must be 0

Z-X,-15X,=0  (ob))

2X +4X, +5, =12 (R))
3X, 42X, +5,= 10 (R)

Step 4: must be 0 with the new Row

X, | Xo|| S; | S, | Const | Ratio Test
R, 2 (4] 1 0 12 12/4 =3
R, 3 2 0 1 10 10/2=5
obj 1 (8] o T—6—4—™20 |
s
X, | X, S, | S, | Const | Ratio Test
_ (R1)ouw
(Rl)New - 4 1/2 1 1/4 O 3
(Rvew = —2 (Ry) yew T (R 14 2 0 _1/2 1 4

\_
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X, || X, | S, | S, | Const | Ratio Test
R, 2 |4 )| 1 0 12 12/4 =3
R, 3 2 0 1 10 10/2=5
obj -1 |BLS] 0 T6——0
X, | X, S, | S, | Const. | Ratio Test
_ (R1)ouw
(R New = 1 1 /2 1 |1 /4 0 3
(R)new = —2 (R yew + (R2) 014 2 O —1/2 1 4
(0bj. ) yew = 1.5(R) new + (0b)) 014 _1/4 O 3/8 O 9/2

\_

4- step 4. use raw operation such that in the Pivot column the other element must be 0

Z-X,-15X,=0  (ob))

2X +4X, +5, =12 (R))
3X, 42X, +5,= 10 (R)

Step 4: must be 0 with the new Row
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5- step 5. Repeat step 2 & 3 & 4 until there is no negative numbers in the obj. raw.

X; | X || S, | S, | Const | Ratio Test
R, 2 @D 1 [ o | 12] | 124=3
R, 3 2 0 1 10 10/2=5
Oby. 1 (k15 O 0 0
X, | X, | S, | S, | Const. | Ratio Test
R
( 1)New 1/2 1 1/4 O 3
(Ry) vew 2 0 _1/2 1 4
(Ob] )New _1/4 0 3/8 O 9/2

Z - Xl - 1.5 X2 — O (Obj.)

2X +4X, +5, =12 (R))
3X, 42X, +5,= 10 (R)
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( X, | X5 || S;| S, | Const. | Ratio Test
R, 2 |C4) 0 | 12 12/4 =3
R, 3 2 1 10 10/2=5
ob/ -1 (115 0 0
X, | X, | S, | S, | Const. | Ratio Test
R; I, 11 |1, | O 3
R, 2 0 |~14] 1 4
obf -1/, 0 |3 /o 0 9 A

Z-X,-15X,=0  (obj) )

2X 44X, +5,=12 (R)
3X,+2X,+5,= 10 (R)

Repeat Step 2: Get the lower
value in objective function to get
the Pivot column
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%

X, | X5l S; | S, | Const. | Ratio Test
R, 2 ||C4) 0 12 12/4 =3
R, 3 2 1 10 10/2=5
ob/ -1 |15 0 0

X X0 S S, | Const. | Ratio Test
R

! Yoll L | Yy | O] 3

R, 2 0 |1, | 1 4
obf || 0 | 3/g 0 /5

(o) )

2X 44X, +5,=12 (R)
3X,+2X,+5,= 10 (R)

Z-X,-15X,=0

Repeat Step 2: Get the lower
value in objective function to get
the Pivot column
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4 X, || Xo|| S, | S, | Const. | Ratio Test Z-X,-15X,=0 (oby,) )
R, 2 (C4) 0 12 12/4 =3 X, 44X, +5,=12 (R)
10/2=5
i 3 || @ 1] 10 3X, 42X, +5,= 10 (R)
obj -1 || -1.5 0 0
Xl X5 | S S, | Const. | Ratio Test
R, 1 1 o Step 2: Calculate the low value in
/2] 1 /4 0 3 31(C/2)=6 | the ratio test to get the Pivot Raw
R, - 0 || 1 4 4/2=2
obj Ml 0 | 35 | O | 9
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4 X, || Xo|| S, | S, | Const. | Ratio Test Z-X,-15X,=0 (oby,) )

R, 2 (C4) 0 12 12/4 =3 X, 44X, +5,=12 (R)
10/2=5

Ry 3| 2 1 10 3X,+2X, +5,= 10 (R)

obj -1 || -1.5 0 0

X | X S S, Const. | Ratio Test
R Step 3: The Pivot must to be 1
: il 1 |y, | o | 3 |siam=e| "
N EAR R R
oby |l 0 3/8 0 9/z
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( X, X5 S, S, const. Ratio Test
R, 2 (D 1 0 12 12/4 =3 Z-X,-15X,=0 (oby)
2 10/2=5
i 3 o1 10 IX 44X, +5,=12 (R)
obj -1 -15]| O 0 0

3X,+2X,+5,= 10 (R)

1, 0 3 3/(*2) =6
_1/2 1 4 4 / 2=2
3/g 0 %/

X | X S5 S, | Const. | Ratio Test

Step 3: The Pivot must to be 1

2
1.
X X S S, | Const. Ratio Test
1
0
0

(R New = (Rzz)md 1 0 _1/4- 1/2 2
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e

X, || X5 || S| S, | Const Ratifo Test
R, 2 (le 1 0 12 12/4 =3
R, 3 |21 o 1 10 10/2=5
obj -1 |[-15) O 0 0
X X S S, | Const. Ratio Test
R; Yol 1 | Ya 0 3 3/(Y3) =6
R, 2| o 1,001 4 4/2=2
obJ 1, 0 3/ 3 0 9 /5
X, | X, | S, | S, | Const. | Ratio Test
R vew = "/ Rwew + Rioa 3 1
" o [ 1| || 2
(By) ey = 000 L0 [Vl Yy 2

~

Z-X,-15X,=0  (obj)

2X 44X, +5,=12 (R)
3X,+2X,+5,= 10 (R)

Step 4: use raw operation such
that in the Pivot column the other
element must be 0
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~

Z-X,-15X,=0  (obj)

2X 44X, +5,=12 (R)
3X,+2X,+5,= 10 (R)

Step 4: use raw operation such
that in the Pivot column the other
element must be O

( X X5 || S, S, Const. Ratio Test
R, 2 IcH| 1 0 12 12/4 =3
R, 3 | 2 | o 10 10/2=5
obj -1 |[-15] O 0 0
X X S S, | Const. Ratio Test
R; Yol 1 | Ya 0 3 3/(Y3) =6
R, - 0 | | 1 4 4/2=2
oby “all 0 | 0 °/2
X; | X5 S S, | Const. | Ratio Test
Rew= "1 Rdvewt R | g | 1 | /g | 5
(R new = (RZZ) o 1 0 _1/4 1/2 : /
©bPwew = /4 Ryew+ 0o | [0 | O | 5/, | Y 5]

there Is no negative numbers in the
obJ. raw

e 4

\_
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X X5 || S S, Const. Ratio Test
R, 2 m 1 0 12 12/4 =3
R, 3 | 2 o] 1 10 10/2=5
obf -1 115 0 0 0
X X S S, | Const. Ratio Test
R; Yol 1 | Ya 0 3 3/(Y3) =6
R, - I O 4 4/2=2
obJ ~14 0 3/8 0 9/2
X, | X5 S S, | Const. | Ratio Test
(Rl)New = _1/2 (RZ)New + (Rl)OId O 1 3/8 1/4. > 2
(R wew = (RZZ) o 1| 0| Y| Y 2
(Obj)New = 1/4 (RZ)New + (Obj)md O O 5/6 1/8 5

\_

Max Z = X,+1.5 X,

2X +4X, < 12
3X,+2X,< 10

X4, X, >0

~N
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R ITI. Simplex Methoc
( f X5 || S S, Const. Ratio Test
R, (D 1] o0 12 12/4 =3 Max Z = X;+1.5 X,
2 10/2=5
R 2|0 10 2X +4X, <12
obj - -1. 0
d o =5 N 3X,+2X, < 10
X, |l X S, S, | Const. Ratio Test
>
R, o || 1 o 0 3 3/(1/,) =6 Xy, X320
R, - 0 | -1, | 1 4 4/2=2
obf |l 0 | 3 0 7,
X, | X5 S S, | Const.| Ratio Test
Rodvew = /o Rwewt Rdowa | g | 4 | 35 | i 5
©bwew ="/4 Rdwew+ b0 | O | O | 5/ | g 5

~N
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X X5 || S S, Const. Ratio Test
R, 2 m 1 0 12 12/4 =3
R, 3 | 2 | o 10 10/2=5
obf -1 115 0 0 0
X X S S, | Const. Ratio Test
R; Yol 1 | Ya 0 3 3/(Y3) =6
N R o e o (RS
oby “all 0 | 0 °/2
X | X5 S S, | Const. | Ratio Test
Rew ="/ Rdvew+ Rdowa | o | 1 | g | o | o
(Obj)New = 1/4 (RZ)New + (Obj)old O 0 5/6 1/8 5

\_

Max Z = X,+1.5 X,

2X +4X, < 12
3X,+2X,< 10

X4, X, >0

The Solution.

Z=5

~N
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X, =2 X,=2

Z=5

For check you can calculate to make sure the result is true

Max Z = X,+1.5 X,=2+15(2) =5

The Result is true
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The First : Maximization Problem
Problem 2:
Maximize Z = 40X,+50 X,
Subject to: X;+2X,<40
4X,+ 3X, <120
X, X, >0 )
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" Max Z = 40X,+50 X,

X+ 2X,<40
4X,+3X,<120
X4, X, >0
Steps In the Simplex Method . Maximize only
1- step 1. Rewrite the problem in stanaard form. —> Objective function — with R.H.S = 0
Z-40X,-50X,=0 (0by.)
—_ Constraints:
X1+2X2 t S1 =40 (RJ) (For s) — equation by (+s,)
4X,+3X,+s,= 120 (R) (For 2) — equation by (- s;)

\_ Xy, X, 20
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2- step 2: Construct the table and search for the Pivot (Pivot column 11 Pivot Raw)

X

X | S

S;

const.

1

2 1

0

40

~N

Z-40X,-50X,=0 (obj)

X+2X,+s, =40 (R)
4X,+3X,+5s,= 120 (R,
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Simplex Method:

2- step 2: Construct the table and search for the Pivot (Pivot column 11 Pivot Raw)

X

X | S

S;

const.

1
A

0

40
120

~N

Z - 40X, -50 X,=0 (obj)

X+2X,+s,=40 (R)
4X,+3X,+s,= 120 (R,
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Simplex Method:

2- step 2. Construct the table and search for the Pivot (Pivot column 1) Pivot Raw)

For select the pivot column get the lower in objective function £ -40X,-50X,=0
X, 42X, +5,=40 (R)
4X,+3X,+5s,= 120 (R,

X X, | S, | S, | Const
R, 1 2 1 0 40
R, 4 0 1 120
obj -40 ||-50|| O 0 0

\

(0b/)
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2- step 2. Construct the table and search for the Pivot (Pivot column 1) Pivot Raw)

For select the pivot column get the lower in objective function

X Xl S, | S, | Const
R, 1 2 1 0 40
R, 4 0 120
obf -40 ||-50(| O 0 0

\

Z-40X,-50 X,=0 (obyj.

X, 42X, +5,=40 (R)
4X,+3X, +5,= 120 (R)
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-

Ratio test = constant / value in pivot column for RI&R1

X, || X S, | S, | Const Ratio Test
R, 1 1| 0| 40 4012 =
R, 4 0| 1 | 120 120/ 3 = 40
0bj -40 |1=50/| O 0 0

2- step 2: Construct the table and search for the Pivot (Pivot column N Pivot Raw)

10 select the Pivot raw perform the ratio test and get the low valug - 40X, -50 X,=0 (oby.

X, 42X, +5,=40 (R)
4X,+3X, +5,= 120 (R)

<

4
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-

Ratio test = constant / value in pivot column for R,&R,

X, || X S, | S, | Const Ratio Test
R, 1 [ 1]o 40 40/2= 20
R, 4 |13/ 1| 120 120/3 =40
obj -40 |[-50/| O \o\\ 0
\ Pivot

2- step 2: Construct the table and search for the Pivot (Pivot column N Pivot Raw)

10 select the Pivot raw perform the ratio test and get the low value

Z-40X,-50X,=0 (obj)

X+2X,+s,=40 (R))
4X,+3X, +s,= 120 (R,
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3- step 3. The Pivot must be 1 A
X, || X | S, | S, | Const | Ratio Test Z - 4())(1 - 50 X, = 0 (oby))
40/2 = 20
i L (D] 1] 0 [ 4 X +2X,+s,=40 (R)
R, 4 3 0 1 120 | 120/3=40 3

X, | X, S, | S, | Const | Ratio Test

R
(Rl)New — ( 1)Old 1/2 1 1/2 0 20
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4- step 4. use raw operation such that in the Pivot column the other element must be 0

Z - 40X, -50 X,=0 (obj)

X+2X,+s, =40 (R)
4X,+3X, +s,= 120 (R,

T

X, | Xo|| S;| S, | Const| Ratio Test
R, 1 D 1] o | 40 | 202= 20
R, 4 3 0] 1 | 120 | 120/3=40
. I
objf -40 [|-50]| 0 [To—
—
X, | X, | S, | S, | Const | Ratio Test
_ (R1)oua
R)new =~ 11 |Y | o | 20
(RZ)New =-3 (R1)New + (Rz)md 5/2 O ‘3/2 1 60
(Obj-)New = SO(Rl)New + (Obj)old '15 O 25 O 1000

Step 4: must be 0 with the new Row

\_
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Simplex Method:

(5- step 5.: Repeat step 2 & 3 & 4 until there Is no negative numbers in the obj. raw.

X, | Xo|| S;| S, | Const| Ratio Test
R, 1 D 1] 0 [ 40]] 202= 2
R, 4 | 3 ||0| 1 | 120 | 120/3=40
0bjJ -40 |50 0 | O 0
X, | X, | S, | S, | Const | Ratio Test
R
(Ridwew U, |1 1Y, | o | 20
(R2) vew /o | 0 |3/ 1 | 60
(0bj. Inew -15 | 0 | 25| 0 | 1000

Z - 40X, - 50 X,= 0

(0b/)

X+2X,+s, =40 (R)
4X,+3X, +s,= 120 (R,
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f X, | X5l S; | S, | Const. | Ratio Test
R, 1 ||C2) 0 40 40/2= 20
R, 4 3 1 120 120/3 =40
obj -40 || -50 0 0
X, | X, | S, | S, | Const. | Ratio Test
(Rl)New 1/2 1 1/2 0 20
(R2) new S | 0 |3 1 60
(0bj.)yew -15 025 0 1000

Z-40X,-50X,=0 (obj) )

X, 42X, +5, =40 (R)
4X,+3X,+5,= 120 (R)

Repeat Step 2: Get the lower
value in objective function to get
the Pivot column
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Z-40X,-50X,=0 (obj) )

X, 42X, +5, =40 (R)
4X,+3X,+5,= 120 (R)

Repeat Step 2: Get the lower

value in objective function to get
the Pivot column

f X, | X5l S; | S, | Const. | Ratio Test
R, 1 |[C2) 1| 0 40 40/2= 20
R, 4 3 0 1 120 120/3=40

obj -40 || -50 0 0
X || X, | S, | S, | Const. | Ratio Test

(Rl) 1/2 1 1/2 0 20

(R2) 2/ 0 |2 1 60

(obj.) -15 0 | 2| 0 1000
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4 X, || Xo|| S, | S, | Const. | Ratio Test Z-40X,-50X,=0 (oby/) )
R, 1 C2) 0 40 40/2 = 20 X 42X, 45,240 (R)
R, 4 13 1 | 120 | 120/3=40 4X, 43X, +s,= 120 (R)
obj -40 || -50 0 0
X, | S| S, | Const Ratio Test
(R, ey 0 o |20 (1/,) =40 | Step 2: Calculate the low value in
2 the ratio test to get the Pivot Raw
(Ry) >/ 0 |/ 1 60 || 60/(°/) =24
(obj.) 0 | 25 0 1000
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f X, | X5 || S;| S, | Const. | Ratio Test

R, 1 |[C2) 1| 0 40 40/2= 20

R, 4 | 3 120 | 120/3=40

ob/ -40 |50 O 0 0
X, | S, | S, | Const. | Ratio Test
1 —

(Ry) 1|1, | o 0 | 20/(1/2)=40

(R) >/ 0 |/2] 1 60 60/ (°/,) =24

(obj.) 0 |25 O 1000

Z-40X,-50 X,=0 (obj) )
X 42X, +5,=40 (R)
4X,+3X, +5s,= 120 (R.)

Step 3: The Pivot must to be 1
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X X5 || S S, Const. Ratio Test
R, 1 ICOI 2 [ o | 40 | 202= 20
R, 4 | 3| 0| 1 | 120 | 120/3=40
obj -40 |L-50 ]| O 0 0
X X S, S, | Const. Ratio Test
(Ry) sl 1| Y, 0 20 | 20/(Y/,) =40
(R,) S -3/, 60 | 60/(5/,) =24
(obj.) -15 25 | 0 | 1000
X, | X5 S S, | Const. | Ratio Test
Rp)vew = <f5/>2) 1 | 0] 3 | % | 24

(0b/)

X, 42X, +5, =40 (R)
4X,+3X,+5,= 120 (R)

Z - 40X, - 50 X,=0

Step 3: The Pivot must to be 1

~
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( X X5 || S, S, Const. Ratio Test
R, 1 ICOI 2 [ o | 40 | 202= 20
R, 4 | 3| 0| 1 | 120 | 120/3=40
oby -40 |[L-501| O 0 0
X X S, S, | Const. Ratio Test
(Ry) sl 1| Y, 0 20 | 20/(Y/,) =40
(Ry) GO0 [P |1 [ 60| 60/ (/) =24
(obj.) -15 0 25 0 | 1000
X, | X, | S, | S, | Const| Ratio Test
Rvew = /2 Rdwew+ Rdow | 1 | 4 /e 1 /e 3
(R = 02 1| 0 | 73| 2% | 24
/2)
(b)) yew = 15(Ry) yew + (0b)) 14 0 0 16 6 1360

\_

Z - 40X, -50 X,=0 (obj)

X, 42X, +5, =40 (R)
4X,+3X,+5,= 120 (R)

there is no negative numbers in the

obJ. raw

Step 4: use raw operation such that

In the Pivot column the other
element must be 0

~N

_/
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Simplex Method:

( X X5 || S, S, Const. Ratio Test
R, 1 ICOI 2 [ o | 40 | 202= 20
R, 4 | 3| 0| 1 | 120 | 120/3=40
oby -40 |[L-501| O 0 0
X X S, S, | Const. Ratio Test
(Ry) sl 1| Y, 0 20 | 20/(Y/,) =40
(Ry) GO0 [P |1 [ 60| 60/ (/) =24
(obj.) -15 0 25 0 | 1000
X, | X, | S, | S, | Const| Ratio Test
Rvew = /2 Rdwew+ Rdow | 1 | 4 /e 1 /e 3
(R = 02 1| 0 | 73| 2% | 24
/2)
(0b)) yew = 15(Ry) ew + (0bf) 1a 0 0 16 6 1360 [

P

\_

Z - 40X, -50 X,=0 (obj)

X, 42X, +5, =40 (R)
4X,+3X,+5,= 120 (R)

there is no negative numbers in the
obJ. raw

Step 4: use raw operation such that
In the Pivot column the other
element must be 0

~N

_/
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Simplex Method:

( X X5 || S, S, Const. Ratio Test
R, 1 ICOI 2 [ o | 40 | 202= 20
R, 4 | 3| 0| 1 | 120 | 120/3=40
by 40 |L-50) 0 | O 0
X X S, S, | Const. Ratio Test
(Ry) sl 1| Y, 0 20 | 20/(Y/,) =40
(Ry) GO0 [P |1 [ 60| 60/ (/) =24
(obj.) 1511 0 25 0 | 1000
X, | X, | S, | S, | Const| Ratio Test
Ridwew="1/2 Rdvewt Ridowa | |[q by {=lp 1> g
(Ro) e = <f5/>2) 1 H—6—=3f=12:11{24
(0B new = 15(R) yew + (0bf) 1a 0 0 16 6 1360

\_

Z - 40X, -50 X,=0 (obj)

X, 42X, +5, =40 (R)
4X,+3X,+5,= 120 (R)

X, =24

The Solution.

Z=1360

~N

_/




|
AT IT! Simplex Method:
X, =24, X,=8
Z =1360

For check you can calculate to make sure the result is true

Max Z = 40X,+50 X, = 40(24) + 50 (8) = 1360

The Result is true
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Thank You




	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50


