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Abstract

Routing and scheduling problems are fundamental problems in combinatorial optimization, and

also have many applications. Most variations of these problems are NP-Hard, so we need to use

heuristics to solve these problems on large instances, which are fast and yet come close to the

optimal value. In this thesis, we study the design and analysis of approximation algorithms for

such problems. We focus on two important class of problems. The first is the Unsplittable

Flow Problem and some of its variants and the second is the Resource Allocation for

Job Scheduling Problem and some of its variants. The first is a packing problem, whereas the

second is a covering problem.

In the Unsplittable Flow Problem, we are given a path or a tree, each edge of which has

a capacity. We are also given a set of requests, each of which has a start vertex, an end vertex,

a demand and a profit. The objective is to select a subset of requests so as to maximize the

total profit, subject to the condition that on every edge the total demand of the selected requests

is at most it’s capacity. We also study variants of this problem such as Unsplittable Flow

Problem with Rounds and Unsplittable Flow Problem with Bag Constraints. We

give constant factor approximation algorithms for all of these problem on paths and trees under

the no-bottleneck assumption. We also give a constant factor competitive algorithm for the Online

Interval Coloring problem.

In the Resource Allocation for Job Scheduling Problem, the timeline is divided into

a set of discrete timeslots.. We are given a set of jobs, each of which has a start time, an end

time and a demand requirement. We are also given a set of resources, each of which has a start

time, an end time, a capacity and a cost. A feasible solution is a set of resources satisfying the

constraint that at any timeslot, the sum of the capacities offered by the resources is at least the

demand required by the jobs active at that timeslot, i.e., the selected resources must cover the

jobs. The objective is to select a subset of resources of minimum cost, which will cover all the jobs.



This is called the resource allocation problem (ResAll). We consider the partial covering version

(PartialResAll) and the prize-collecting version (PrizeCollectingResAll) of this problem.

We give an O(log(n+m))-approximation algorithm for the PartialResAll problem, where n is

the number of jobs and m is the number of resources respectively. We also give a 4-approximation

algorithm for the PrizeCollectingResAll problem.
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