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Question 1. [9 marks]

Assume the following has been run:

(define image (circle 10 "solid" "black"))

(define pixels (image->color-list image))

(define (i a-color)

(make-color (- 255 (color-red a-color))

(- 255 (color-green a-color))

(- 255 (color-blue a-color))))

(define (nth-pixel n)

(list-ref pixels n))

Show the intermediate steps and result value for the following expression.

When pixels is used in an intermediate step don't write out the list of pixels (just use the name pixels).

(nth-pixel 0)

Show the intermediate steps and result value for the following expression.

You don't need to show the steps for (nth-pixel 0) again.

(i (nth-pixel 0))

Show the result values for the following expressions:

(color-list->bitmap (map i pixels) (image-width image) (image-height image))

(color-list->bitmap (map nth-pixel (range 0 (length pixels) 3))

(/ (image-width image) 3) (image-height image))
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Question 2. [6 marks]

Part (a) [3 marks]

Convert 44 to its binary representation, BRIEFLY showing the steps of your procedure.

Part (b) [3 marks]

Convert the binary representation 1010011 to its decimal representation, BRIEFLY showing the steps of

your procedure.

Question 3. [15 marks]

Part (a) [4 marks]

De�ne function c according to the check-expect and description, and �ll in its contract.

(check-expect (c 10) (circle 5 "outline" "black"))

; c : ->

; Black outline circle with the given DIAMETER.
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Part (b) [6 marks]

Assume fish has been de�ned: (define fish ) Here are three check-expects for a function bubble:

(check-expect (bubble 0) )

(check-expect (bubble 1) )

(check-expect (bubble 2) )

Complete the following three check-expects WITHOUT drawing any images manually by hand.

Use c from Part (A) to help you.

Use fish inside your �rst check-expect.

Use (bubble fish 0) inside your second check-expect.

Use (bubble fish 1) inside your third check-expect.

You may assume the width and height of the fish image are equal.

(check-expect (bubble 0)

(check-expect (bubble 1)

(check-expect (bubble 2)
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Part (c) [5 marks]

Write the function bubble, including the contract.

You may assume that the images it is used with have equal width and height.

; bubble : ->

Question 4. [8 marks]

Assume the following function has been de�ned:

(define (q a-list)

(cond [(= (length a-list) 1) (first a-list)]

[else (above (beside (q (rest a-list))

(q (rest a-list)))

(first a-list))]))

Part (a) [4 marks]

Show the result value of each of the following expressions:

(q (list (circle 5 "outline" "black")))

(q (list (circle 5 "outline" "black")

(triangle 10 "outline" "black")))
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Part (b) [4 marks]

Reminder:

(define (q a-list)

(cond [(= (length a-list) 1) (first a-list)]

[else (above (beside (q (rest a-list))

(q (rest a-list)))

(first a-list))]))

Show the result of the following expression, briey showing your steps [include at least two illustrative

intermediate steps]:

(q (list (circle 5 "outline" "black")

(triangle 10 "outline" "black")

(square 10 "‘outline" "black")))

# 1: / 9

# 2: / 6

# 3: /15

# 4: / 8

TOTAL: /38
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