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Chapter 4

■ Visual Understanding
See the structure — diagrams, transitions, and memory layouts

■ Stack — Push & Pop Visualization

Trace the state of a stack as we push [10, 20, 30] then pop once:

Step Index 2 Index 1 Index 0 top

Initial State (empty) -1

push(10) 10 0 ← TOP

push(20) 20 10 1 ← TOP

push(30) 30 20 10 2 ← TOP

pop() → 30 20 10 1 ← TOP

■ Queue — Enqueue & Dequeue Visualization

Trace the state of a queue: enqueue [A, B, C], then dequeue twice:

Step front rear Queue state

Initial — — (empty)

enqueue(A) 0 0 A

enqueue(B) 0 1 A B
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enqueue(C) 0 2 A B C

dequeue()→A 1 2 B C

dequeue()→B 2 2 C

■ Call Stack — Recursion Visualization

When factorial(3) is called, the OS builds a call stack:

factorial(1) → returns 1 TOP (most recent)

factorial(2) → waiting for factorial(1)

factorial(3) → waiting for factorial(2) BOTTOM (first called)

3D Animation Idea: Picture stacked glass boxes. Each push adds a glowing

box on top. Each pop makes the top box fly off. The box that stays longest

(bottom) glows the dimmest — oldest, last to leave.


