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Lesson 1: Beating the Clock and Code Synchronizations

Welcome student! When you sit for an online assessment (OA) with platforms like HackerRank, Mercer Mettl, or Codility,

you are not just fighting the logic of the problem; you are fighting the execution clock. In most platforms, Python code is

given a 2-second timeout, while C++ is given a strict 1-second timeout. Verification test cases include massive boundary

values (e.g., input arrays containing 10^5 to 10^6 elements).

If you write standard C++ code using std::cin and std::cout, the overhead of stream synchronization with standard C

streams will cause your code to exceed execution limits (Time Limit Exceeded - TLE). In Java, using Scanner will parse

input tokens via regular expression engines, adding substantial latency compared to custom buffered byte readers. In this

guide, we provide complete, optimized code templates for C++, Java, and Python designed to ensure optimal execution

speeds.
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Lesson 2: C++ High-Performance Template

For C++ developers, disabling input/output synchronization is essential. This is achieved by running

ios_base::sync_with_stdio(false); cin.tie(NULL); at the beginning of the program execution block. We also define fast

macros for vector iterations and variable size queries to write code quickly during timed exams.

#include <bits/stdc++.h>
using namespace std;

// High-speed execution stream setups
#define fast_io ios_base::sync_with_stdio(false); cin.tie(NULL);

// Standard type definitions and shortcuts
typedef long long ll;
typedef vector<int> vi;
typedef pair<int, int> pii;
#define pb push_back
#define mp make_pair
#define all(x) (x).begin(), (x).end()
#define sz(x) ((int)(x).size())

void solve() {
    int n;
    if (!(cin >> n)) return;
    vi arr(n);
    for (int i = 0; i < n; ++i) {
        cin >> arr[i];
    }
    // High-performance sort using macros
    sort(all(arr));
    for (int i = 0; i < n; ++i) {
        cout << arr[i] << (i == n - 1 ? "" : " ");
    }
    cout << "\n";
}

int main() {
    fast_io;
    int test_cases = 1;
    if (cin >> test_cases) {
        while (test_cases--) {
            solve();
        }
    }
    return 0;
}
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Lesson 3: Java FastReader and Buffered I/O

Java developers frequently face TLE on test platforms. To prevent this, implement a custom tokenizer class built around

BufferedReader and StringTokenizer, and write output text using PrintWriter to buffer stream chunks.

import java.io.*;
import java.util.StringTokenizer;

public class Solution {
    static class FastReader {
        BufferedReader br;
        StringTokenizer st;

        public FastReader() {
            br = new BufferedReader(new InputStreamReader(System.in));
        }

        String next() {
            while (st == null || !st.hasMoreElements()) {
                try {
                    String line = br.readLine();
                    if (line == null) return null;
                    st = new StringTokenizer(line);
                } catch (IOException e) {
                    e.printStackTrace();
                }
            }
            return st.nextToken();
        }

        int nextInt() { return Integer.parseInt(next()); }
        long nextLong() { return Long.parseLong(next()); }
        double nextDouble() { return Double.parseDouble(next()); }
    }

    public static void main(String[] args) {
        FastReader in = new FastReader();
        PrintWriter out = new PrintWriter(new BufferedOutputStream(System.out));
        try {
            int t = in.nextInt();
            while (t-- > 0) {
                int n = in.nextInt();
                out.println("Result: " + n);
            }
            out.flush(); // Flush is mandatory to write to stdout
        } catch (Exception e) {
            return;
        }
    }
}
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Lesson 4: Python Optimization and Search Templates

Python's default interpreter is slower than compiled languages, so optimize by minimizing loop iterations. Below is the

standard layout for Binary Search on Answer space. This is highly useful for resource allocation and load partition

problems.

import sys

# Increase recursion depth for deep DFS traversals
sys.setrecursionlimit(2000)

def solve_optimization():
    # Helper validator to verify boundary limits
    def isValid(mid_value, elements, constraint):
        current_sum = 0
        required_partitions = 1
        for val in elements:
            if val > mid_value:
                return False
            if current_sum + val > mid_value:
                required_partitions += 1
                current_sum = val
            else:
                current_sum += val
        return required_partitions <= constraint

    # Read fast inputs from stdin
    input_data = sys.stdin.read().split()
    if not input_data:
        return
        
    elements = [int(x) for x in input_data[:-1]]
    constraint = int(input_data[-1])
    
    low = max(elements)
    high = sum(elements)
    result = -1
    
    while low <= high:
        mid = low + (high - low) // 2
        if isValid(mid, elements, constraint):
            result = mid
            high = mid - 1 # Try to find a smaller maximum
        else:
            low = mid + 1  # Shift search space higher
            
    print(f"Optimal Partition Limit: {result}")
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Lesson 5: Mock Debugging Rules & Edge Cases Checklist

To maximize your score in OA rounds, always test for common edge cases before submitting:

1. Integer Overflow: When performing operations (such as modular additions or factorial computations), runtimes can

overflow standard 32-bit integers. In C++ and Java, use long long or long variables instead of int.

2. Array Indexing Out of Bounds: Always verify empty input constraints: `if (arr.length == 0)` should be handled

gracefully.

3. Extreme Inputs: Test with `N = 1` and maximum limit values. If constraints are up to 10^5, verify that your algorithm

does not exceed O(N log N) runtime complexity. O(N^2) algorithms will always TLE above N = 10,000.

4. Precision Errors: In floating-point arithmetic, avoid comparing float equations directly (e.g. `a == b`). Use delta

margins: `if (abs(a - b) < 1e-9)`.
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