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Fig. 24. Joint Resource Allocation (Multiple SUs) : (a) Optimum bandwidth
computation (b) Power profile (c) Bit profile

Differentiating (30) wrtPi,

(
∂L

∂Pi
)B∗P∗

i
=

1

(Tg + 1

B
)(Pi +

σ2
i

hi
)

−
Np
X

j=1

κjgj

Z

jthPUband

Sinc2[(f − fi)(Tg +
1

B
)]df − χ (71)

APPENDIX B
Differentiating (41) wrtζk,i and applying KKT conditions,

(
∂L

∂ζk,i
)ζ∗

k,i
ρ∗

k,i
= c

′

k,i(
ζ∗k,i

ρ∗k,i

)−
Np
X

j=1

λjgk,jQj,i −µ+ βk,i = 0 (72)

The above equation is expressed as (withβk,i substituted
as 0, due to the complementary slackness condition [42])

c
′

k,i(
ζ∗k,i

ρ∗k,i

) −
Np
X

j=1

λjgk,jQj,i − µ



< 0 if ζ∗k,i=0;
= 0 if ζ∗k,i >0. (73)

From (72) and (73) we can write

ζ∗k,i = max([c
′
−1

k,i (

Np
X

j=1

λjgk,jQj,i + µ)ρ∗k,i], 0) (74)

where c
′
−1

k,i is the inverse of derivative of function ck,i.
Differentiating (41) wrtρk,i and applying KKT conditions,

(
∂L

∂ρk,n
)ζ∗

k,i
,ρ∗

k,i
= ck,i(

ζ∗k,i

ρ∗k,i

)− ζ∗k,i

ρ∗k,i

c
′

k,i(
ζ∗k,i

ρ∗k,i

)−γi



> 0 if ρ∗k,i=1;
= 0 if ρ∗k,iǫ(0,1).

(75)
Further,

ρ∗k,i =



0 if γi ≥ Hi,k(λj , µ);
1 if γi < Hi,k(λj , µ).

where Hk,i(λj , µ) = ck,i(
ζ∗k,i

ρ∗k,i

) − ζ∗k,i

ρ∗k,i

c
′

k,i(
ζ∗k,i

ρ∗k,i

) (76)

From (74) and (76) we can write

Hk,i(λj , µ) = ck,i(c
′
−1

k,i (

Np
X

j=1

λjgk,jQj,i + µ))

−(

Np
X

j=1

λjgk,jQj,i + µ)c
′
−1

k,i (

Np
X

j=1

λjgk,jQj,i + µ) (77)

On substitutingck,i from (32) in (74) and (77), we get,
respectively

ζ∗k,i = max([(
1

PNp
j=1

λjgk,jQj,i + µ
− σ2

hk,i
)ρ∗k,i], 0)

Hk,i(λj , µ) = log(
hk,i

(
PNp

j=1
λjgk,jQj,i + µ)σ2

)−

(1 −
(
PNp

j=1
λjgk,jQj,i + µ)σ2

hk,i
)
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