Theorem : Dual of the dual is the primal itself.

Proof :
The primal Lpp is :
Min Z :chxj
j=1
st:Ya,x, 2b ,i=1,2,3,...,m e @D
j=1
x; 20 ,j=1,2,3,...,n
Its dual is :
Maxu =>'b,y,
i=1
st:Ya,y <c, ,j=1,2,3,...,n T (2)
i=1
y|ZO 1i=1,2,3,..,,m
We put this in the standard form of the primal :
—u:Minw:Z_biyi
i=1
S.t.:—zaijyiz_cj,j:]_’z’:g’_..,n .......... (3)
i=1
yi201i:1,2,3,...,m
The dual of this is :
Maxu =) —c;X,
j=1
St:-Yax <-b ,i=1,2,...,m e (4)
j=1
ijo ’j=112!3| , N
which is written as :
Min u’ =ijxj
j=1
st:Ya,x >b ,i=1,2,3,...,m v (5)
j=1

Xx;20 ,j=1,2,3,...,n

which is primal.

Theorem : The value of the objective function z for any feasible solution
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of the primal :
MinZ =>"c; x,
j=1
St'zn:ax>b i1 9 3 o )
iy ax =b
j=1

X, 20 ,j=1,2,3,...,n

Primal is not lees than the value of the objective function v any feasible

solution dual :

MaxV => by,
i=1
u A A e 1
St:) a;y; <c;, j=1,2,3,...,n an
i=1
y, 20 ,i=1,2,3,...,m
Proof :
Put (1) and (I1) inthe standard form :
MInZ =c X, +C, X, +... .... +C, X,
St a X +a,X, +....... +a, X, — X, =0
Ay X FAuXy Fout +a8,,X, — X, =D,
.......... (1%)
Ay Xy + A X+ e +a, X, — Xoum = Dy
Xl ’ X2 yorrn ’ Xn ’ Xn+l ' Xn+m >0
Also,
MaxV =by, +b,y,+....... +b, v,
St ayy,+ayy,+... ..., TanYm = Yna =0
alZ yl + a22 yZ oo +a‘m2 ym - ym+2 CZ
.......... (11*)
a, Yy, tay,+... ... +anmYm = Y =G,
Yis Yo oeennn v Y o Yt oo - oo Yun 20
e Multiply the primal constraintby (y,, v, , ...... , y.) and add.
e Multiply the dual constraintby (x,, X, , ...... , X,) and add.
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If we want to find (I1*) - (11*) we can see that the 1-st row of the
primal cancels the 1-st column of the dual, then the m*n rows of the
primal cancels with  m*n column of the dual.

The remainder is :

(_y1Xn+l i PRI ~ Yn Xn+m)_(xlym+l + X Ynat oo + X, ym+n)
=(by,+b,y, +...... +b, y,) —(CX, +C, X+ ..., +C, X,)= V-Z

Multiply both side by (-1) we have :
Z-N =YX+ Vo Xttt + Yo Xoom F X Yma X Y+ oo + Xy Yimin
Then:
Z-V >0 = Min Z > Max V.

If a standard linear programming problem is bounded feasible, then so is
its dual, their values are equal, and there exists optimal vectors for both

problems.
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