






1 Q1 18 / 20

   - 0 pts Correct

   - 2 pts BFS may not find all nodes

✓ - 2 pts No need to start BFS from a node without incoming edge in DAG

   - 4 pts Proof of correctness is not complete or partially correct

   - 8 pts Proof of correctness is wrong/missing

   - 2 pts Time complexity analysis is  partially correct

   - 4 pts Time complexity analysis is wrong/missing

   - 8 pts BFS search is wrong
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2 Q2 20 / 20

✓ - 0 pts Correct

   - 10 pts incorrect algorithm

   - 5 pts incorrect time complexity

   - 5 pts incorrect proof

   - 3 pts unclear algorithm statement

   - 2 pts time complexity can be more precise

   - 2 pts informal/incomplete proof
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3 Q3 16 / 20

   - 8 pts Incorrect/No algorithm

   - 4 pts Unclear/partially correct algorithm

   - 8 pts Incorrect/No proof

✓ - 4 pts Unclear/informal/incomplete proof

   - 4 pts Incorrect/Not optimal time complexity

   - 0 pts Correct
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4 Q4 20 / 20

✓ - 0 pts Correct

   - 5 pts Incorrect stack operations (if stacks drawn) or incorrect edges traversed (if trees drawn)

   - 10 pts Vertices explored in incorrect order

   - 10 pts Step-by-step not shown, but some reasoning given

   - 10 pts Missing or fully incorrect steps

   - 2 pts Vertices in final DFS tree not added via discovery

   - 2 pts Unnecessary edges in final DFS tree

   - 5 pts Missing or fully incorrect DFS tree
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5 Q5 20 / 20

   - 10 pts Incorrect Algorithm or did not attempt algorithm

   - 3 pts No discussion of correctness

   - 3 pts No discussion of runtime

   - 20 pts Did not attempt

   - 5 pts Approach attempted but insufficient.

✓ - 0 pts Correct

   - 3 pts incorrect runtime analysis
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