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Why time complexity/Constraints is most 
important in problem solving and placements? 

 

Online coding platform compilers like codechef, leetcode and company coding 
platforms usually executes any coding program with following rules: 

• ~10⁸ operations per second 
• Time limit: 1–2 seconds 

So maximum safe operations: 108  

Anything beyond will give you TLE errors. (Time Limit Exceeded error) 

 

Assuming the given array size is 104 

How time complexity is calculated for worst case: 

1. O(n) 

𝑛 = 104 

Time: 

104

108
= 10−4 = 0.0001 sec 

 

2. O(n log n) 

log⁡2(10
4) ≈ 13 

𝑛log⁡ 𝑛 = 104 × 13 = 1.3 × 105 

Time: 

1.3 × 105

108
≈ 0.0013 sec 

 

3. O(n²) 

( 104)2 = 108  
Time: 

108

108
= 1 sec 
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Borderline but usually passes in optimized languages. 

 

4. O(n³) 

( 104)3 = 1012  

Time: 

1012

108
= 104 sec 

≈ 2.7 hours 

Impossible. TLE Error 

 

Decision rule for n<=104: 

• O(n) → Safe 
• O(n log n) → Safe 
• O(n²) → Borderline but acceptable 
• O(n³) → TLE 

 

Mathematics behind solving log2(104): 

log⁡2(10
4) = 4 ⋅ log⁡2(10) 

 

 convert base using change-of-base formula: 

𝐥𝐨𝐠⁡𝟐(𝟏𝟎) =
𝐥𝐨𝐠⁡𝟏𝟎(𝟏𝟎)

𝐥𝐨𝐠⁡𝟏𝟎(𝟐)
 

We know: 

𝐥𝐨𝐠⁡𝟏𝟎(𝟏𝟎) = 𝟏 
𝐥𝐨𝐠⁡𝟏𝟎(𝟐) ≈ 𝟎. 𝟑𝟎𝟏𝟎𝟑 

So: 

𝐥𝐨𝐠⁡𝟐(𝟏𝟎) =
𝟏

𝟎. 𝟑𝟎𝟏𝟎𝟑
≈ 𝟑. 𝟑𝟐𝟏𝟗𝟑 

 

Multiply by 4                           𝟒 × 𝟑. 𝟑𝟐𝟏𝟗𝟑 = 𝟏𝟑. 𝟐𝟖𝟕𝟕𝟐 
                                                           So: 𝐥𝐨𝐠⁡𝟐(𝟏𝟎𝟒) ≈ 𝟏𝟑. 𝟐𝟖 
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So u can simplify deriving the log2(n):  

• log₂(10³) ≈ 10 
• log₂(10⁶) ≈ 20 
• log₂(10⁹) ≈ 30 

 

Teach students to look at constraints before thinking logic. 

Show sample constraints: 

1 ≤ n ≤ 103 

1 ≤ n ≤ 105 

1 ≤ n ≤ 107 

Will the same approach work for all? No. 

This is where time complexity becomes crucial. Before writing any code, students 
must carefully observe the given constraints instead of immediately jumping into nested 
loops or adding unnecessary conditions. Writing code without analysing constraints 
often leads to inefficient solutions that fail on larger inputs, hidden test cases. 

Constraints directly determine the appropriate approach. They tell us whether a 
simple brute-force method is sufficient or whether an optimized algorithm is required. If 
the input size is small, a straightforward solution with basic loops may work 
perfectly fine. However, when constraints are large, the same approach can result in 
Time Limit Exceeded (TLE), making optimization mandatory. 

If the input size is small and the total number of iterations is within 108, then the solution 
is generally safe to run within a typical 1-second time limit on most coding platforms. This 
is because competitive programming environments usually assume that a machine can 
execute around 108⁡basic operations per second. 

For example, if 𝑛 = 104⁡and your algorithm is 𝑂(𝑛2), then: 

( 104)2 = 108  

That is roughly 100 million operations, which is borderline but usually acceptable in 
optimized languages like Java or C++. 

However, a few important practical points must be considered: 

• 108⁡is an approximate upper limit, not a guarantee. 

• Constant factors matter. Heavy operations inside loops (like string manipulation, 
recursion overhead, or complex data structure operations) can slow execution. 

• Multiple test cases multiply the total operations. 
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• Input/output operations also consume time. 

So the practical rule becomes: 

• If total operations ≤ 107→ Very safe 

• If around 108→ Borderline but may not work for some questions. 

• If > 108→ Guaranteed TLE errors except few simple questions and math 
approaches. 

Understanding constraints also saves time during problem-solving. When 
optimization is not necessary, students can confidently implement a simple and 
clear solution without overcomplicating their logic. On the other hand, when 
constraints demand efficiency, they can immediately think in terms of better algorithms 
and suitable data structures. 

Complexity vs Constraints Mapping 

≤ 10³     O(n³) 

≤ 10⁴     O(n²) 

≤ 10⁵     O(n log n) 

≤ 10⁶     O(n) 

≥ 10⁷     O(log n) / O(1) 

 this is based on ~10⁸ ops/sec. 

 

Example 1 — Pair Sum Problem 

Problem: 
Find if any two numbers sum to K. 

Constraint: 

𝑛 ≤ 105 

 

Approach 1: Brute Force or basic approach 

Check all pairs. 

Operations: 

𝑂(𝑛2) = 1010 

Not feasible. 
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Approach 2 — Sorting + Two Pointer 

Complexity: 

𝑂(𝑛𝑙𝑜𝑔𝑛) 

Feasible. 

 

Approach 3 — Hashing 

Complexity: 

𝑂(𝑛) 

Best. 

 

Problem 2: The Subarray Sum 
Given an array of integers, find the maximum sum of any contiguous subarray. 

 

Case A — Small Constraint 

Constraint: 

𝑁 ≤ 500 

If we try all subarrays using nested loops: 

Number of subarrays: 

𝑁(𝑁 + 1)

2
 

 

For worst case: 

500 × 501

2
≈ 125,250 

 

Even if we approximate with 𝑁2: 

5002 = 250,000 
 

Operations ≈ 2.5 × 10⁵ 
Runtime: 
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2.5 × 105

108
= 0.0025 sec 

 

→ Naive 𝑂(𝑁2)is perfectly fine 
→ Simple nested loops acceptable 
→ No need for complex optimization 

Teaching note: Optimization is unnecessary overhead here. 

 

 Large Constraint 

𝑁 ≤ 106 
 

 

Trying the same nested loop: 

𝑁2 = (106)2 = 1012 
 

Operations = 1 trillion 

Runtime estimate: 

1012

108
= 104 sec 

= 10,000 sec ≈ 2.7 hours 
 

Guaranteed TLE error. 

 

Decision 

→ Naive approach impossible 
→ Must optimize 

Optimized Approach — Kadane’s Algorithm 

Kadane scans array once while maintaining current sum. 

Complexity:𝑂(𝑁) 
Operation Count 

𝑁 = 106 

Operations = 1,000,000 
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Runtime Estimate 

106

108
= 0.01 sec 

Runs instantly. 

 

Benefits for Students in Placements: 

Understanding constraints and time complexity is extremely valuable during 
placements: 

Interview Efficiency: 

Interviewers expect candidates to analyze constraints before coding. If a student 
immediately writes nested loops without discussing complexity, it signals weak problem-
solving maturity. Discussing feasibility first shows structured thinking. 

Correct Approach Selection: 

Many placement questions have hidden large constraints. Candidates who estimate 
operations quickly can eliminate brute force and move directly to optimal approaches. 

Time Management During Interviews: 

Instead of coding a slow solution and then refactoring under pressure, students can start 
with the correct complexity from the beginning, saving valuable interview time. 

Demonstrates Algorithmic Awareness: 

Companies value candidates who understand scalability. Real-world systems deal with 
large datasets. Thinking in terms of complexity shows industry readiness. 

Confidence in Decision Making: 

When students know their solution will scale, they code with clarity and confidence 
instead of doubt. 

Final Message for Students 

Complexity analysis is not just for coding platforms 

it is a thinking skill that directly impacts 

placement success. 


