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mov r1, 0

mov r3, 0

L1:

br (r1 < 10) L1

mov r1, 0

add r1, r1, 1

p1 = (r2!=0)

and r2, r1, 1

<p1>

mov r3, 0

add r3, r3, r1L1:

br (r1 < 10) L1

<p1>add r3, r3, r1

(a) (b)

<p1> add r3, r3, r1

p1 = (r2!=0)

add r1, r1, 1

and r2, r1, 1

p1 = (r0 != r0)
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mov r1, 0

L1:

p1 = (r1 != 0) (*)

p2 = (r1 != 0)

add r1, r1, 1

(**)

br (r1 < 10) L1

<p1> add r3, r3, 1

<p2> add r4, r4, 1
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(a)

r24 = MEM[r3]

r23 = r24 + 1

MEM[r3] = r23

p4 = 0

p5 = 0

1
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6

7

8

9

10

11

13

12

14

15
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16

(b)

Jump Loop

r2 = 0 <p5>

p5_of = (r4 != 9) <p8>

p5_of, p8_ut = (r4 != 32)

F

<p7>

MEM[71] = r61 <p6>

r61 = r62 + 1 <p6>

r62 = MEM[r71] <p6>

r2 = r2 + 1 <p3>

MEM[r72] = r26 <p3>

r26 = r27 + 1 <p3>

r27 = MEM[r72] <p3>

p7_ut = (r4 != 10) <p4>

p5_of, p6_uf = (r4 != 10) <p4>

p3_ut = (r2 == 0) <p2>

p4_ot, p2_uf = (r4 >= 127) <p1>

p4_ot, p1_uf = (32 >= r4)
r4 = MEM[r24]

F

r27 = MEM[r72]

r26 = r27 + 1

MEM[r72] = r26

r2 = r2 + 1

r2 = 0

MEM[71] = r61

r61 = r62 + 1

r62 = MEM[r71]

T
F

F

T

T

T

F

F

T

T

Branch r4 >= 127

Branch r2 == 0 Branch r4 != 10

Branch r4 != 9

Branch r4 != 32

Branch 32 >= r4

Jump Loop

r24 = MEM[r3]

r23 = r24 + 1

MEM[r3] = r23

r4 = MEM[r24]

22

Loop:Loop:

B ��
���	�� � W ¢#©E7��r��	Z�e�������]\��e���{��������	1���#���g��\E������?>.>2}§�� ���������5��­=® W 4-��� � ������	����T«^�sv�
�	e$]���
¯ $�°�&=$�� fª����� � ��	Z	���%��i����f�����
~���
�i�'	Z����� � x�\j��	Zb"��fª$]\±�e��	 � ��bc�������e�z��\h_ � ����Y��'	Z%������
¯ �X° W

7>\±���'	n��\h_ � ����Y��'	Z%������)& � �����e	����O%��i� � ���h$`�e��������%��r��	Z\j��	Zb"��f��e����� � 	Z�+$�%Z�3�����i��	6�e�������e���'%D\j��	n���#_

�e��b"���+$]������� W ��������	����r%��i� � ���h$]�������"��%�${b"�'$���%w��\T��	��'$�x�����
�$ � ������	����rf��'�i�'��f �'� � �/����$������svF����


$��|����%6�e	�� � �e�����|�����³¦ � � � ���zbc��	���\j	���m
� �'���e�������^$��|��%q��� � �'%�%�$�	Z� W 25��$g��	���f�� � $]�e��f�	�����	���%����#_

��$`�e�����)&��e� ��%c��%��i�'	6\j��	�bc�'f����ªÎiÏ�ÌeË�Ð�®eÑ�ÒÇÌ"ÎiÏZÔ�ócÔ�Ò¼Ð�Ô�Ó^&�������� 	�� � �'%Z%z����vF� � � �G��	Z�'f�� � $]���M«^�sv

f����r����f��'� � �'%1$�	��J��	Z��x����:$�� fM����%Z��	�� � �e������%F$�	��/b"$�f��/���c�³¦#� � �#�e�q%��i� � � �h$]����Y������[��� � ��$���
�����


$��c����%6�e	Z� � �������)�¬%E
��^$]	�f���	���f�� � $]�e�-���p$]�����e� �'	D��	���f�� � $]�e�]&�vF����%�����¦#��	Z�'%Z%�������%�� ��%���bc�'%D�e��$]�D��\

�e� �p��	Z��
����^$��A¹º( � » W ����������� %Z�e	Z� � ������� %>$]	��q$�
�
�	Z�'%Z%���Y��'������	���bc�����'f)&�%Z��bc�q� 	��'f � � $`�e�'%�b"$s�z���

������
��'	1�r�y� ���������'��f~$�%/
��^$]	�f�%/��� � ��b"� � ��$]������� W ��������$[��	Z�'f�� � $]���y��%3����������
���	/��� � �'%�%�$�	Z��&

�e� �/��	���
�	e$�b²f�� � ��%������[����
�� � ��%n%Z��bc������k^�'f WAB ��
���	�� � W�� ¯ $�°w%Z���svF%F�����y­=®q���
�i�'	�� ��� � x�%���
�bc�'���



� �

(C0) (C1)

(C3)

(C5)

(C2)

(C4)
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£¤
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©ª

p3

p4

r4 != 32

p7

r4 !=9

p8

32 >= r4 r4 >= 127

p2

r2 ==0

r4 != 10

p4

p7

p5

1

2

3

4

5

6

7

8

9

10

11

12

13

14

p1

15

16

17

18

19

20

21

MEM[r73] = r23

r23 = r24 + 1

r24 = MEM[r73]

p5 = 0

p3 = 1

p5

r4 !=9

r4 != 32

r4 != 10

32 >= r4

r4 >= 127

r2 ==0

p3

p6

p6 22 Jump Loop

r2 = 0 <p5>

p5_of = (r4 != 9)
p5_of = (r4 != 32)
MEM[71] = r61 <p6>

r61 = r62 + 1

r62 = MEM[r71]

r2 = r2 + 1 <p3>

MEM[r72] = r26 <p3>

r26 = r27 + 1

r27 = MEM[r72]

p5_of, p6_uf = (r4 != 10)
p3_at = (r2 == 0)
p3_af = (r4 >= 127)
p3_af = (32 >= r4)
r4 = MEM[r24]

(a) (b) (c) (d)

<p1>

<p2>

<p4>

<p4>

<p3>

<p3>

<p6>

<p7>

<p8>

<p5>

p4 = 0

p5 = 0

1

2

r24 = MEM[r3]

r23 = r24 + 1

3

4

MEM[r3] = r23

6

5

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

r4 = MEM[r24]

p4_ot, p1_uf = (32 >= r4)
p4_ot, p2_uf = (r4 >= 127)
p3_ut = (r2 == 0)
p5_of, p6_uf = (r4 != 10)
p7_ut = (r4 != 10)
r27 = MEM[r72]

r26 = r27 + 1

MEM[r72] = r26

r2 = r2 + 1

r62 = MEM[r71]

r61 = r62 + 1

MEM[71] = r61

p5_of, p8_ut = (r4 != 32)
p5_of = (r4 != 9)
r2 = 0

Jump Loop22

Loop: Loop:
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