Agentic Al Math by Hand & Workbook Chapter 2: Context Problems

18. Context Tax
Paying for the Past

--------------------------------------------------------------------------------------------

An Al agent has a 200-token system prompt, and each turn is a 100-token question and a 200-
token answer. Input costs 2 cents per 100 tokens, output 8 cents per 100. The window already
holds three turns, S: system, U: question, O: answer.

Three turns, already in the window
1-1,000 S S (U1 01 01)(U2 02 02 U3 03

1,001-2,000 ' Q3)

Step 1: Count what each turn sends and gets back

Turn Input Inp:::::(en Output OutE::'t‘:ken
2 S S U1 010102 600 02 02 200
3 SSU10101U20202U3 900 03 03 200

Step 2: Price each turn, the two halves and their total

Turn Input cost Output cost Total cost
i | 2x3=0 8x2=16 b+ 16 = 22 ceunfs
2 2x6=12 8x2=16 12 + 16 = 28 cents
3 Zx9=18 8x2=16 18 + 16 = 3% ceunfs

1 SS Ul 300 0101 200
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Agentic Al Math by Hand & Workbook

18. Context Tax (continued)

Practice 1

Chapter 2: Context Problems

An Al agent has a 100-token system prompt, and each turn is a 100-token question and a 100-
token answer. Input costs 3 cents per 100 tokens, output 9 cents per 100. The window already

holds three turns, S: system, U: question, O: answer.

Three turns, already in the window
1-1,000 S (U1 01 U2 02)(u3 03)

1,001 - 2,000

Step 1: Count what each turn sends and gets back

Turn Input Inp:::::(en
1 S U1l
2 S Ul O1 U2
3 SU101U0202U3

Step 2: Price each turn, the two halves and their total

Turn Input cost Output cost

owpr |
01
02
O3
Total cost
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Agentic Al Math by Hand & Workbook Chapter 2: Context Problems

18. Context Tax (continued)

Practice 2

An Al agent has a 300-token system prompt, and each turn is a 200-token question and a 200-
token answer. Input costs 2 cents per 100 tokens, output 5 cents per 100. The window already
holds three turns, S: system, U: question, O: answer.

Three turns, already in the window

1-1,000 'S S S (U1 UT O1 O1)(U2 U2 O2
1,001-2,000  O2fU3 U3 O3 03)

Step 1: Count what each turn sends and gets back

Turn — Input token Output Output
count token count
1 SSSUlUl 01 01
2 S SSU1U1O01 01 U2 U2 02 02
3 SSSU1U1O0101U02020202U3 U3 03 03
Step 2: Price each turn, the two halves and their total
Turn Input cost Output cost Total cost
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