
𝑅𝐼𝐺𝐻𝑇
𝑅𝐴𝑀

𝐴 =
𝑦 + 𝑦

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯ ℎ

𝐴 =
ℎ

2
⎯⎯(𝑦 + 2𝑦 + 2𝑦 + ⋯ 2𝑦 + 𝑦 )

𝐻𝑒𝑖𝑔ℎ𝑡 𝑖𝑠 ∶ 𝐿𝐸𝐹𝑇 𝑦,
𝑀𝐼𝐷 𝑦, 𝑅𝐼𝐺𝐻𝑇 𝑦, 𝑣𝑎𝑙𝑢𝑒𝑠∗.

Simpsons Rule

𝐴 =
ℎ

3
⎯⎯(𝑦 + 4𝑦 + 2𝑦 + ⋯ 2𝑦 + 4𝑦 + 𝑦 )

Find area under* 𝑦 = 𝑥 from 0-2 using four (n=4) rectangles. LRAM, MRAM & RRAM, and Trap/Simpson Rule .

ℎ = ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑤𝑖𝑑𝑡ℎ  =
𝑏 − 𝑎

𝑛
⎯⎯⎯⎯⎯=

2 − 0

4
⎯⎯⎯⎯⎯=

1

2
⎯⎯

𝐴 = 𝑥𝑦

      𝑥 y

      0       0

0.5 = 1 0.25 = 1/4

      1       1

1.5 = 3 2.25 = 9/4

      2      4

         𝑥 y

0.25 = 1/4 0.0625 = 1/16

0.75 = 3/4 0.5625 = 9/16

1.25 = 5/4 1.5625 = 25/16

1.75 = 7/4 3.0625 = 49/16

𝐴 = 𝑙𝑤 + 𝑙𝑤 + 𝑙𝑤 + 𝑙𝑤
𝐴 = 𝑤(𝑙 + 𝑙 + 𝑙 + 𝑙)

𝐴 =
1

2
⎯⎯ 0 +

1

4
⎯⎯+ 1 +

9

4
⎯⎯

𝐴 =
14

8
⎯⎯⎯= 1.75

𝐴 = 𝑙𝑤 + 𝑙𝑤 + 𝑙𝑤 + 𝑙𝑤
𝐴 = 𝑤(𝑙 + 𝑙 + 𝑙 + 𝑙)

𝐴 =
1

2
⎯⎯

1

4
⎯⎯+ 1 +

9

4
⎯⎯+ 4

𝐴 =
15

4
⎯⎯⎯= 3.75

Underestimate OverestimateIncreasing and Concave Up*

𝐴 = 𝑙𝑤 + 𝑙𝑤 + 𝑙𝑤 + 𝑙𝑤
𝐴 = 𝑤(𝑙 + 𝑙 + 𝑙 + 𝑙)

𝐴 =
1

2
⎯⎯

1

16
⎯⎯⎯+

9

16
⎯⎯⎯+

25

16
⎯⎯⎯+

49

16
⎯⎯⎯

𝐴 =
21

8
⎯⎯⎯= 2.625

𝐴 =

1
2⎯⎯

3
⎯⎯ 0 + 4

1

4
⎯⎯ + 2(1) + 4

9

4
⎯⎯ + 4

𝐴 =
8

3
⎯⎯= 2. 6

⎯⎯

𝐴 =

1
2⎯⎯

2
⎯⎯ 0 + 2

1

4
⎯⎯ + 2(1) + 2

9

4
⎯⎯ + 4

𝐴 =
11

4
⎯⎯⎯= 2.75

0   .5    1   1.5  2

𝐴 =
𝐿𝑅𝐴𝑀 + 𝑅𝑅𝐴𝑀

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴 =

14
8⎯⎯⎯+

15
4⎯⎯⎯

2
⎯⎯⎯⎯⎯⎯⎯=

11

4
⎯⎯⎯= 2.75

Average heights × width

𝑇𝑅𝐴𝑃
𝑅𝐴𝑀

𝑀𝐼𝐷𝑅𝐴𝑀𝐿𝐸𝐹𝑇
𝑅𝐴𝑀

𝐴 = 𝑓(𝑥)𝑑𝑥 =            𝑓(𝑥 ) ∆𝑥Lim
𝑛→∞

𝐴 = 𝑖 =
𝑛(𝑛 + 1)

2
⎯⎯⎯⎯⎯⎯⎯⎯

∆𝑥 =
𝑏 − 𝑎

𝑛
⎯⎯⎯⎯⎯

∆𝑥 =
2 − 0

𝑛
⎯⎯⎯⎯⎯

∆𝑥 =
2

𝑛
⎯⎯

𝐴 = 𝑖 =
𝑛(𝑛 + 1)

2
⎯⎯⎯⎯⎯⎯⎯⎯

(2𝑛 + 1)

3
⎯⎯⎯⎯⎯⎯⎯⎯

𝐴 = 𝑖 =
𝑛(𝑛 + 1)

2
⎯⎯⎯⎯⎯⎯⎯⎯

𝐴 = 𝑐 = 𝑛𝑐

𝑥 = 𝑎 + 𝑖∆𝑥

    =           𝑓
2𝑘

𝑛
⎯⎯⎯

2

𝑛
⎯⎯

       𝐴 ≈
2

𝑛
⎯⎯

2𝑘

𝑛
⎯⎯⎯

       𝐴 ≈
2

𝑛
⎯⎯

4𝑘

𝑛
⎯⎯⎯

       𝐴 ≈
8

𝑛
⎯⎯⎯ 𝑘

       𝐴 ≈
8

𝑛
⎯⎯⎯

𝑛(𝑛 + 1)

2
⎯⎯⎯⎯⎯⎯⎯⎯

(2𝑛 + 1)

3
⎯⎯⎯⎯⎯⎯⎯⎯

       𝐴 ≈
8

𝑛
⎯⎯⎯

𝑛(𝑛 + 1)

2
⎯⎯⎯⎯⎯⎯⎯⎯

(2𝑛 + 1)

3
⎯⎯⎯⎯⎯⎯⎯⎯

       𝐴 ≈
8𝑛 + 12𝑛 + 4

3𝑛
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑥 = 0 + 𝑘
2

𝑛
⎯⎯

𝑥 =
2𝑘

𝑛
⎯⎯⎯

   𝐴 = 𝑥 𝑑𝑥 Lim
𝑛→∞

0                    2
0 + 1

2

𝑛
⎯⎯

Lim
𝑛→∞

Lim
𝑛→∞

𝐴 =            
8

3
⎯⎯+

4

𝑛
⎯⎯+

4

3𝑛
⎯⎯⎯

𝐴 =
8

3
⎯⎯= 2. 6

⎯⎯

𝑦 = 𝑥

2

𝐴 = 𝑥 𝑑𝑥 =
𝑥

2 + 1
⎯⎯⎯⎯⎯

                          =
𝑥

3
⎯⎯⎯

                          =
(2)

3
⎯⎯⎯⎯−

(0)

3
⎯⎯⎯⎯

                          =
8

3
⎯⎯= 2. 6

⎯⎯

2

0
2

0
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