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The question of when a square, linear operator is quasimonotone nondecreasing with respect to 2 nonnegative cone was
posed for the application of vector Lyapunov functions in 1974. Necessary conditions were given in 1980, which were
based on the spectrum and the first eigenvector. This dissertation gives necessary and sufficient conditions for the case of
the real spectrum when the first eigenvector is in the nonnegative orthant, and when the first eigenvector is in the boundary
of the nonnegative orthant, it gives conditions based on the reducibility of the matrix. For the complex spectrum, in the
presence of a positive first eigenvector the problem is shown to be equivalent to the irreducible nonnegative inverse eigen-
value problem.
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This dissertation provides experimental observations and analyses that associate low-latitude transionospheric signal scin-
tillation with transequatorial VHF radio propagation and errors in transionospheric geopositioning.

The experiment observed equatorial-region ionospheric total electron content (TEC) derived from Global Positioning
System (GPS) signals using receivers on Oahu, Hawaii, Christmas Island, and Rarotonga, Cook Islands. The experiment
simultaneously measured VHF transequatorial propagation of VHF television signals from Hawaii to Rarotonga.
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Analysis shows that a moving second moment of vertical-equivalent TEC strongly correlates to each VHF transequatorial
radio propagation event. From experimental observation analysis, the author develops models for prediction of TEP and
time-space distribution of low-latitude transionospheric scintillation.

The author also develops equations that show the potential errors in time, frequency, and angle used in geopositioning
solutions. These three parameters are potentially correctable using these techniques.
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This work addresses issues related to the design and performance of a wireless integrated services network with emphasis
on a tactical framework. We propose an asynchronous transfer mode (ATM)-like protocol architecture for the mobile net-
work, which is an extension of schemes proposed in the literature. A medium-access-control (MAC) scheme, based on slot
reservation by the remotes, is proposed for the network. Traffic models for low-bit-rate applications, suitable for low-
capacity channels, such as a muitiple-access (macrocell) wireless network, are presented. New bi-directional speech-con-
versation and bursty data models are proposed.

The issue of scheduling in wircline integrated services networks is thoroughly addressed and new algorithms are
proposed. An analytical scheme to obtain the required (static) capacity for homogeneous sources based on their Markov-
chain characterization is provided. A necessary condition for optimality of a scheduling algorithm is the balance of cell-
loss-probability (CLP) ratios to values approaching 1 from below, on the boundary of the admissible region. The balanced-
CLP-ratio (BCLPR) algorithm satisfies this condition but ignores the deadlines of the cells. The shortest time to extinction
(STE) with BCLPR (STEBR) algorithm, proposed here for the first time, utilizes the earliest-deadline-first concept while
satisfying the necessary condition. A proof is provided to show that the STEBR decisions are optimal at each service slot
given that no information about future traffic arrivals is available. Simulation results indicate that STEBR admits more
sources and yields larger normalized channel throughput (by up to 4%) than STE.

The wireless network presents a case of distributed queues at the command post (CP) and in the remotes, making
channel allocation more involved compared to scheduling in wireline systems. Based on the schedulers discussed for the
wireline queue, corresponding algorithms for operation in the wireless network are developed. The cases of partial and
complete status reports of the remotes are investigated as a function of the network load in five representative scenarios.
The following (descending) order of performance under both partial and complete status reports is maintained in all
scenarios:STEBR, STE, BCLPR, and static allocation. Performance of the schedulers using partial or complete status
reports depends on the value of the normalized throughput. The complete-status mechanism is preferred whenever the
normalized throughput is smallerthan 0.70-0.75; partial status reports are sufficient for normalized throughput larger than
0.70-0.75. Ahybrid approach that makes use of this outcome is proposed to best utilize the available channel capacity under
all possible levels of network load.
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