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Homework #3  
 

Read (PP.6 – PP.7). Complete the following questions from the text. Save your 
answers in PDF format and submit them via Canvas. (Please comment your code.) 
 
For chapter 6 answers, please use the standard memory in hex followed by binary 
instructions for writing your LC3 code. 
 
EG:  
x3000 0101 0100 0001 0011 
OR 
X3000  x5413 
OR similar 
 
Questions: 6.4, 6.5, 6.8, 6.10, 6.13 
 
 
6.4  
x3000 0101000000100000 ( AND R0, R0, #0 ) 

x3001 1001011001111111 ( NOT R3, R1 ) 

x3002 0001011011100001 ( ADD R3, R3, #1 ) 

x3003 0001011011000010 ( ADD R3, R3, R2 ) 

x3004 0000010000000100 ( BRz done ) 

x3005 0000100000000010 ( BRn neg ) 

x3006 0001000000111111 ( ADD R0, R0, #-1) 

x3007 0000111000000001 ( BRnzp done ) 

x3008 0001000000100001 ( neg ADD R0, R0, #1 ) 

x3009 1111000000100101 (done halt ) 

 

 

6.5 The three additions of 88 + 88 + 88 requires fewer steps to complete than the eighty 
eight additions of 3 + 3 + ... + 3. Because 88 + 88 + 88 requires fewer instructions to 
complete, it is faster and therefore preferable. 
 

 
6.8 Were R2 not initially cleared, a specious count would be computed by the program 
because R2 would initially contain garbage. After running, R2 would equal the difference 
between the number of occurrences and whatever random initial value R2 happened to 
contain. 
 
6.10 This program tests whether R2 is even or odd. This program branches to x3110 if 
the number in R2 is even and branches to x3120 if the number in R2 is odd. 
 
x3100 0101 000 010 1 00001 ( AND R0, R2, #1 ) 

x3101 0000 010 0 0000 1110 ( BRz Even ) 

x3102 0000 101 0 0001 1101 ( BRnp Odd ) 
 
 
6.13  
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Strategy 1: 15 (circular) left shifts 
Strategy 2: divide by 2 
… 
 
Strategy 1: …  
 
Memory location x3011 holds the number to be right shifted. The strategy here is to 
implement a one bit right shift by shifting to the left 15 bits. The most signi_cant bit must 
be carried back to the least signi_cant bit when it's shifted out (a circular left shift). The 
data to be shifted is stored at x3013. R1 is a counter to keep track of how many left 
shifts remain to be done. 
 
x3000 0010000000010010 ( LD R0, NUM ) 

x3001 0101001001100000 ( AND R1, R1, #0 ) 

x3002 0001001001101111 ( ADD R1, R1, #15 ) 

x3003 0001000000100000 ( LOOP ADD R0, R0, #0 ) 

x3004 0000100000000001 ( BRn NEG ) 

x3005 0000001000000101 ( BRp POS ) 

x3006 0001000000000000 ( NEG ADD R0, R0, R0 ) 

x3007 0001000000100001 ( ADD R0, R0, #1 ) 

x3008 0001001001111111 ( ADD R1, R1, #-1 ) 

x3009 0000110000000101 ( BRnz DONE ) 

x300a 0000111111111000 ( BRnzp LOOP ) 

x300b 0001000000000000 ( POS ADD R0, R0, R0 ) 

x300c 0001001001111111 ( ADD R1, R1, #-1 ) 

x300d 0000110000000001 ( BRnz DONE ) 

x300e 0000111111110100 ( BRnzp LOOP ) 

x300f 0010001000000100 (DONE LD R1, MASK ) 

x3010 0101000000000001 ( AND R0, R0, R1 ) 

x3011 0011000000000001 ( ST R0, NUM ) 

x3012 1111000000100101 ( HALT ) 

x3013 1000010000100001 ( NUM .FILL x8421 ) 

x3014 0111111111111111 ( MASK .FILL x7FFF ) 
 
Questions: 7.3, 7.5, 7.12, 7.13 
 
7.3 Using an instruction as a label confuses the assembler because it treats the label as 
the opcode itself so the label AND will not be entered into the symbol table. Instead the 
assembler will give an error in the second pass. 
 
7.5  
(a) The program calculates the product of values at addresses M0 and M1. The product 
is stored at address RESULT. 
 

mem[RESULT] = mem[M0] * mem[M1] 
 

(b) x200C 
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7.12 This program checks if the top 8 bits of the value in memory location x4000 are the 
same as the lower 8 bits of the same value. If they the same R5 is set to 1. If they are 
not the same R5 is set to 0. 
 
7.13  
 
Error 1: 
Line 8: ST R1, SUM 
SUM is an undefined label. This error will be detected at assembly time. 
 
Error 2: 
Line 3: ADD R1, R1, R0 
R1 was not initialized before it was used; therefore, the result of this ADD instruction 
may not be correct. This error will be detected at run time. 
 

 
(Optional). Submit a joke pertaining to the material covered within the readings.  
 
 
 

 
 

 
 


