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 Prepare your resume carefully.
 Make sure all keywords that describe 

your skills are there.  
 Have senior students who found jobs in 

good companies, or friends in CS 
professions, read your resume and 
provide comments to improve it.

Finding a Good Career
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On-line Profile

• Create a github profile with sample 
code from projects you have completed.

• Do a code review and make sure that it 
is high quality code.

• Link your LinkedIn profile to your code 
repository.  Clean up your facebook, 
instagram & other social media pages.
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Your Story

• Prepare 1/2/5 minute speeches about 
yourself and your CS background, 
highlighting your experience and skillls.

• Practice it and learn to recite it naturally.
• Be prepared to discuss in detail the 

projects you have listed in your resume.

• Formulate 2/3/5/10-year plans about your 
career and future goals.
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Beyond Coursework

• Participate in activities outside classes: Outreach 
activities, Codeburners, ACM groups, Workshops, 
Hackathons, Volunteering.

• Develop apps from scratch: design, development, 
testing and deployment; get feedback from users.

• Get involved in open-source projects.

• Create or contribute to a technical blog.

• Participate in programming contests, hackathons. 
 Improve your score on HackerRank.
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Preparing for Job Interviews

• Find out from friends what kinds of 
questions are being asked currently.

• Practice solving small coding problems 
every day, sometimes without an IDE.

• Review basics of important subjects on 
a regular basis.

• Learn new skills: Python, Scripting. 
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Communication Skills

• Improve your communication skills: oral, 
written, reading comprehension.

• Practice speaking slowly and clearly.

• Do mock interviews with friends.

• Be ready to explain your ideas and the 
theory behind them on a whiteboard.
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Job Application

• Keep applying for jobs.

• Prioritized approach is ok, but do not refrain 
from applying to some companies, just 
because it does not meet your career goals.  
Sometimes, it may be your second job that 
is your dream job.

• Get referrals from senior students & friends, 
improving the chances of being interviewed.
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Alternate Plans

• Have a Plan B.  Sometimes deserving 
candidates do not get the job they want 
at the time of graduation.

• Learn scripting languages.

• Get experience in Linux administration.

• Brush up on database skills and SQL.
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Problem Solving Session

• Learning is not a spectator sport. Interactive 
participation is crucial.  Be fearless!

• The goal of this session is the discussion of problem 
solving techniques.  Understanding the techniques is 
important.  You can always look up answers to any of 
these problems on the web.  Take your own notes.

• Questions and discussions are welcome.

• Some problems may have better answers, requiring 
the discovery of additional structure of the problems.
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Beyond CS 5343 & CS 6363

• String algorithms: Knuth-Morris-Pratt (KMP) 
string matching, Boyer-Moore string matching, 
Tries, Suffix trees and arrays, Manacher's 
algorithm for longest palindromic substring.

• Finite State Machines, Regular expressions.

• Number theory: primes, factorization, greatest 
common divisor (GCD), mod arithmetic.
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Correctness of algorithms

• Algorithms designed without consideration of their 
correctness, are likely to be wrong, especially 
greedy algorithms.

• Becoming an expert in dynamic programming (DP) 
requires you to understand the recursive nature of 
the problems, or recognize the state-space.

• DP: Do not use global variables to store state 
information.  Functions with lists as parameters 
(that are being modified during the algorithm) will 
lead to exponential time algorithms.
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Let the games begin!
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Top 100

• Given an array A[1..n] and k, find its k 
largest elements.  

• What if the array is too big to fit in 
memory?
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String: Anagram?

• Are two strings permutations of each 
other?  E.g., alter, later
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Find the missing numbers

• You are given a sequence of n 
– distinct integers,

– in sorted order,

– starting at 1 and ending with n+k.  

• Find the k missing numbers in the 
sequence.  Your algorithm should be 
faster than linear time if k is small.
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Partition into subsequences

• Given a sorted sequence (with 
duplicates) of integers, can it be 
partitioned into subsequences of 
consecutive integers, where each one 
has length 3 or more?

• A = {1,2,3,3,4,4,5,5} can be partitioned 
as stated, but B = {1,2,3,4,4,5} can not 
be partitioned as required.
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Monotonic chain

• Given a matrix of numbers, find a chain of 
monotonically increasing numbers.  Matrix elements 
can be chained together with 4 adjacent elements (up, 
down, left, right).  Problem can also be formulated with 
8 neighbors of a node, or with obstructions.

       4 neighbors:    8 neighbors:      Obstructions(|):

               *                     * * *                     | * *

            * X *                  * X *                    * X |

               *                     * * *                     * * *
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Lines and squares

• Given a list of horizontal or vertical line 
segments in the plane, find the number 
of squares formed.
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String: Breaking into words

• Given a set of words (dictionary), and a 
set of strings, write a function that 
decides if each string can be broken 
into substrings that are words in the 
dictionary.

• What about the problem of counting the 
number of solutions?
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Pirates of the Caribbean

• You are traveling in an archipelago on a ship, whose 
hull has thickness H.  The islands, and the sea routes 
among them, is modeled as a graph, G=(V,E).  

• Each edge e in E takes time of t(e) to travel, and 
wears down the hull of the ship by w(e).

• Given nodes s and t, find if it is possible to go from s 
to t such that the ship survives the trip, i.e., the sum 
of the amounts by which the edges wear the ship's 
hull is less than H.  Find shortest time for such a trip.
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Recursion practice

• Convert a doubly-linked, circular, sorted 
list into a balanced binary search tree 
(prev=left, next=right) in O(n) time, 
without allocating extra space.  

• Reverse problem: BST to sorted list.
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String: Tokenizer

• Given a set of keywords (say, of a 
programming language), write a 
procedure that takes a string as input 
and finds if it is a keyword or an identifier 
(name of variable, class, or function).  
This procedure will be called many 
times, and the keywords are fixed.  

• What is a good data structure for this?
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Egg drop problem

• If an egg is dropped from a floor of the building, it either 
breaks or survives the fall.  If an egg survives, then it 
would have survived any lesser fall, and the egg can be 
used for another experiment.  If the egg breaks, then any 
greater fall would have broken it as well, and any 
subsequent trials needs new eggs.  The problem is to to 
find the maximum floor from which an egg survives a fall.

• Given f floors, and n eggs, what is the fewest number of 
trials needed to find the answer?  

• Alternately, given n eggs and t trials, what is the 
maximum number of floors that can be explored?
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Snakes and ladders

• Find the minimum number of moves to 
win a game of snakes-and-ladders.

https://en.wikipedia.org/wiki/Snakes_and_Ladders
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Submatrix with maximum sum

• Given an array A[M x N]  of numbers, 
find a subarray whose sum is a 
maximum among all subarrays of A.
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External: substream with at 
most k different characters

• Given a (really long) stream of 
characters, find the length of a longest 
substream that has at most k different 
characters?
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Number of shortest paths

• Find number of shortest paths from 
source to destination in an M x N grid, 
maybe with obstructions.

• What if the problem is generalized to 
graphs?
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DP: Treasure hunt on a grid

• Given a grid of numbers. find a path 
from NW corner to SE corner, moving 
only right or down, such that the sum of 
the numbers on the path is a maximum.

• Related problem: How many paths are 
there with a given sum K?
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String: Extending to a 
palindrome

• Shortest string that can be added as a 
prefix (or suffix) to a given string to 
make it a palindrome.
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Max sum

• Given an array of numbers, find the 
maximum sum of a subsequence, with 
the constraint that no two numbers in 
the subsequence are adjacent elements 
of the array.
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Searching in sorted arrays

• Given a sorted array A[1..n], output its 
distinct elements D and their counts C.  

• For example, if A = 
{1,4,4,5,5,5,5,8,8,9,9}, then D={1,4,5,8,9} 
and C={1,2,4,2,2}.  

• Related problem: Find the ith smallest 
distinct element of a sorted array.  In the 
above example, if i=3, the output is 5.
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Word maze

• Given a collection of words, find which 
of the words exist in a given matrix of 
letters, where each word is formed by 
adjacent letters on a line (horizontal, 
vertical, or diagonal).
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Bitonic arrays

• Given a bitonic array, find the point of 
inflection.  An array is bitonic if it is 
made of a monotonically increasing 
subarray that is followed by a 
decreasing subarray.
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Number theory: perfect 
powers

• Determine whether a number is a 
nontrivial power, n = pq, (q > 1).

• More generally, write a program to 
generate all perfect powers, in 
increasing order, between 1 and 109.
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Subset sum, Knapsack, Set 
partition, Balanced version

• Subset sum: Given a set S of positive numbers 
and a target t, is there a subset of S whose sum is 
t?

• Knapsack: Given S and t, find a subset whose 
sum is largest, but not bigger than t.

• Set partition: Can S be partitioned into two 
subsets which have equal sum?

• Balanced set partition: Can S be partitioned into 
two subsets of equal cardinality and equal sum?
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Strings, substrings and 
subsequences

• Search string S for a set of substrings.

• Shortest substring of S that contains 
another string T as a subsequence.

• Find the number of distinct substrings of 
a given string.

• Longest repeating prefix: Find longest 
prefix p of S, which has pp as a prefix.
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Number of different BST's

• Given n,  how many structurally 
different BST's (binary search trees) are 
there, that store values 1..n?
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Maximum rectangle in a 
histogram

• Given a histogram (vertical bar chart), 
as an array of integers, find the 
maximum area rectangle contained in 
the bar chart.
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DP for TSP

• DP for the Traveling Salesman problem.
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