Computational Thinking (CT)
‘ﬁy.ulai\ S8l (CT)

Definition: An approach to problem-solving using principles from computer science.
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Key Aspects:
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Extracting essential details of a problem.
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Formulating problems for computer understanding.
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Automating problem-solving processes.
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Not Just for Programmers: Applicable in diverse fields (e.g., graduation ceremonies, climate
prediction, legal assistance).
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Goal: Empower individuals to solve problems efficiently with computers, not just to think

like computer scientists. ‘
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Logical Thinking
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Boolean Logic:
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Deals with true (1) or false (0) values.
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Propositions: Clear, unambiguous statements.
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Compound Propositions: Combined using logical operators.
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Symbolic Logic: Uses symbols (e.g., P, Q, S) to represent statements.
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Logical Operators:
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AND (A), OR (V), NOT (=), IMPLIES (—), IF AND ONLY IF («<).

AND (3), OR (si), NOT (u), IMPLIES (aJtiss), IF AND ONLY IF (13) Jadd g 13)),
Truth tables define their behavior.
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Algorithmic Thinking
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Algorlthm A finite sequence of unamblguous instructions with a clear start and end.
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Representations:
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Pseudocode: Informal step-by-step description.
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Flowchart: Graphical representation using symbols and arrows.
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Variables: Placeholders to store and update data during execution.
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Control Structures:
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Selection (if-else): Decision-making based on conditions.
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Iteration (looping): Repeating steps (e.g., for, while loops).

clila Jia) @ ghdl) ) S5 s(ciilal)) 1S3 for, while).

Example: Game logic (e.g., noughts and crosses) using loops and conditionals.
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Common Pitfalls
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Clarity and Meticulousness:
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Computers follow instructions literally (e.g., d|V|5|on by zero causes crashes).
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No mnate intelligence or common sense.
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Logical Operator Misuse:
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Computers mterpret operators strictly (e.g., "A and B" vs. human interpretation).
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Missing Eventualities:
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Incomplete conditionals (e.g., ignoring edge cases like exact 50% scores).
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Complex Conditionals:
daizall Ja g pdill:

Use parentheses to clarify precedence (e.g., ~(score < 51) V score > 80).
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Order of Precedence:
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Mathematical: Parentheses > Exponents > Multiplication/Division > Addition/Subtraction.
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Logical: Parentheses > NOT > Comparisons (>, <) > AND > OR.
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Problem-Solving Systematic Approach
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Understand the Problem: Restate it, use diagrams, identify knowns/unknowns.
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Devise a Plan: Decomposition, recursion, tree structures.
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Execute the Plan: Implement the solution.
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Review and Extend: Evaluate results and generalize patterns.
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Heuristics: Strategies for good-enough solutions (not necessarily optimal).
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Collaboration and Iteration: Key to quality problem-solving.
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Decomposition and Patterns
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Decomposition:
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Break complex problems into simpler, independent sub-problems.
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Facilitates collaboration and divide-and-conquer strategies.
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Tree Structures: Hierarchical representation of tasks (e.g., science project breakdown).
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Generalization:
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Loops: For repeating patterns (e.g., drawing multiple eyes).
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Subroutines: Reusable code blocks (e.g., draw_eye(r, x, y)).
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Rules: Encoded relationships (e.g., inner circle radius = half of outer circle).
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