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TABLE 1).1. Hexadecimal-Decimal Integer Conversion (continued) 

0 I 2 3 4 5 6 7 8 9 A 8 C 0 E F 

90 2304 2305 2306 2307 2308 2J09 2310 2311 2312 2313 2314 2315 2316 2317 2318 2319 
91 2320 2321 2322 2323 2324 2325 2326 2327 2328 2329 2330 2331 2332 2333 2334 2335 
92 2336 2337 2338 2339 2340 2341 2342 2343 2344 2345 2346 2347 2348 2349 2350 2351 
93 2352 2353 2354 2355 2356 2357 2358 2359 2360 2361 2362 2363 2364 2365 2366 2367 

94 2368 2369 2370 2371 2372 2373 23;4 2375 2376 2377 2378 2379 2380 2381 2382 2383 
95 2384 2385 2386 2387 2388 2389 2390 2391 2392 2393 2394 2395 2396 2397 2398 2399 
96 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 24.12 2413 2414 2415 
97 2416 2417 2418 2419 2420 2421 2422 2423 2424 2425 2426 2427 2428 2429 24JO 2431 

98 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447 
99 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2463 
9A 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2479 
98 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 

9C 2496 2497 2498 2499 2500 2501 2502 2503 2504 250S 2506 2507 2508 2509 2510 2511 
90 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2527 
9E 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542 2543 
9F 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558 2559 

AO 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 
AI .2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2590 2591 
A2 2592 2593 2594 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607 
A3 2608 2609 2610 2611 2612 2613 2614 2615 2616 2617 2618 2619 2620 2621 2622 2623 

A4 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637 2638 2639 
A5 2640 2641 2642 2643 2644 2645 2646 2647 2648 2649 2650 2651 2652 2653 2654 2655 
A6 2656 2657 2658 2659 2660 2661 2662 2663 2664 2665 2666 2667 2668 2669 2670 2671 
A7 2672 2673 2674 2675 2676 2677 2678 2679 2680 2681 2682 2683 2684 2685 2686 2687 

A8 2688 2689· 2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 2700 2701 2702 2703 
A9 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719 
AA 2720 2721 2722 2723 2724 2725 2726. 2727 2728 2729 2730 2731 2732 2733 2734 2735 
AB 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751 

AC 2752 2753 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764 2765 2766 2767 
AD 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 
AE 2784 2785 2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799 
AF 2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815 

BO 2816 2817 2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831 
BI 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847 
B2 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 2862 2863 
B3 2864 2865 2866 2867 2868 2869 2870 2871 .2872 2873 2874 2875 2876 2877 2878 2879 

84 2880 2881 2882 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895 
B5 2896 2897 2898 2899 29'JO 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 
86 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927 
B7 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 

B8 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 
B9 2960 2961 2962 2963 2964 2965 2966. 2967 2968 2969 2970 2971 2972 2973 2974 2975 
BA 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2987 2988 2989 2990 2991 
BB 2992 2993 2994 2995 2996 2997 2·998 2999 3000 JOOI 3002 3003 3004 3005 3006 3007 

BC 3008 3009 3010 3011 3012 30ll J014 3015 3016 3017 3018 3019 3020 3021 3022 3023 
BD 3024 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039 
BE 3040 3041 3042 3043 3044 3045 3046 3047 J048 3049 3050 3051 J052 3053 3054 3055 
BF 3056 3OS7 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 
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TABLE 1).1. Hexadecimal-Decimal Integer Conversion (continued) 

0 1 2 3 4 5 6 7 8 9 A B C 0 E F 

CO 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3086 3087 
Cl 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103 
C2 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119 
C3 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135 

C4 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 
C5 3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3167 
C6 3168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183 
C7 3184 3185 3186 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199 

C8 3200 3201 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3214 3215 
C9 3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3227 3228 3229 3230 3231 
CJ>. 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247 
CB 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263 

CC 3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279 
co 328Q 3281 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3294 3295 
CE 3296 3297 3298 3299 3300 3301 3302 3303 3304 3305 3306 3307 3308 3309 3310 3311 
CF 3312 3313 3314 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3325 3326 3327 

DO 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 3342 3343 
01 3344 3345 3346 3347 3348 3349 33SO 3351 3352 3353 3354 3355 33S6 3357 3358 3359 
02 3360 3361 3362 3363 3364 3365 3366 3367 3368 3369 3370 3371 3372 3373 3374 3375 
03 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391 

04 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3402 3403 3404 3405 3406 3407 
05 3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3422 3423 
D6 3424 3425 3426 3427 3428 3429 3430 3431 3432 3433 3434 3435 3436 3437 3438 3439 
07 3440 3441 3442 3443 3444 3445 3446 3447 3448 3449 3450 3451 3452 3453 3454 3455 

08 3456 3457 3458 3459 3460 3461 3462 3463 3464 3465 3466 3467 3468 3469 3470 3471 
09 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 3486 3487 
0,6 3488 3489 3490 3491 3492 3493 3494 3495 3496 3497 3498 3499 3500 3501 3502 3503 
DB 3504 3505 3506 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519 

DC 3520 3521 3522 3523 3524 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535 
DO 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551 
DE 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567 
OF 3568 3569 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583 

EO 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599 
El 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615 
E2 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 
E3 3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3647 

E4 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663 
E5 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 
E6 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695 
E7 3696 3697 3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 3709 3710 3711 

E8 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727 
E9 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743 
E,6 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759 
EB 3760 3761 3762 3763 3764 3765 3766 3767 3768 37611 3770 3771 3772 3773 3774 3775 

EC 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 
E[; 3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807 
EE 3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823 
EF 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839 
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TABLE 1).1. Hexadecimal-Decimal Integer Conversion (continued) 

0 I 2 3 4 5 6 7 8 9 A B C D E F 

FO 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855 
F I 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 
F2 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 
F3 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 389C 3899 3900 3901 3902 3903 

F4 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 
F5 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935 
F6 3936 3937 393B 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951 
F7 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 

F8 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983 
F9 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 

4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015 
FB 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 

Fe 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047 
FD 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063 
FE 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079 
FF 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095 

TABLE 1).2. Conversion Values 

Hexadecimal Decimal Hexadecimal Decimal Decimal Hexodecimol Oecimal 

01000 4 096 11000 69632 30000 196608 400000 4 194304 
02000 8 192 12000 73 728 40000 262 144 500000 5 242880 
03000 12288 13000 77 824 50 000 327680 600000 6 291 456 
04 000 16384 14000 81 920 60000 393216 700000 7340032 

05000 20 480 15000 86 016 70000 458752 800 000 8388608 

06 000 24576 16000 90112 80000 524 288 900000 9437 184 

07 000 28672 17000 94208 90000 589824 AOO 000 10485 760 
08000 32768 18 000 98304 AO 000 655 360 BOO 000 II 534336 
09000 36 864 19 000 102400 BO 000 720 896 COO 000 12582912 
OA 000 40 960 IA 000 106 496 CO 000 786 432 DOO 000 13631488 
OB 000 45 056 IB 000 110592 DO 000 851 968 EOO 000 14680 064 

OC 000 49152 IC 000 114688 EO 000 917504 FOO 000 15728640 

aD 000 53248 ID 000 118784 FO 000 983040 1000 000 16777 216 

OE 000 57344 IE 000 122880 100 000 I 048576 2000 000 33554432 

OF 000 61440 IF 000 126976 200 000 2097 152 
10000 65536 20 000 131072 300 000 3 145 728 

Decimal fractions may be converted to hexadecimal fractions by 
successively mUltiplying the decimal fraction by 1610 , After each mUltiplica­
tion, the integer portion is removed to form a hexadecimal fraction by 
building to the right of the hexadecimal point. However, since decimal 
arithmetic is used in this conversion, the integer portion of each product 
must be converted to hexadecimal numbers. 

Example: 

Convert 0.89510 to its hexadecimal equivalent 
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0.895 
16 

....----·14.320 
16 

l 
0.E51E16 I 14.720 

Functions that are not intrinsic to VIC BASIC may be calculated as in 
Table D-3. 

TAILE 1).3. Deriving Mathematical Functions 

Function VIC BASIC Equivalent 

Secant SEC(X) = 1/ COS(X) 
Cosecant CSC(X) = 1/ SIN(X) 
Cotangent COT(X) = I/TAN(X) 
Inverse sine ARCSIN(X) = ATN(X/ SQR( - X*X + 1» 
Inverse cosine ARCCOS(X) = - ATN(X/ SQR 

(-X*X + i» + 7r/2 
Inverse secant ARCSEC(X) = ATN(X/SQR(X*X - I» 
Inverse cosecant ARCCSC(X) = ATN(X/ SQR(X*X - I» 

+ (SGN(X) - 1)* 7r/2 
Inverse cotangent ARCOT(X) = ATN(X) + 7r/2 
Hyperbolic sine SINE(X) = (EXP(X) - EXP(- X»/2 
Hyperbolic cosine COSH(X) = (EXP(X) + EXP( - X»/2 
Hyperbolic tangent TANH(X) = EXP( - X)/EXP(X) + EXP 

(-X»*2 +'1 
Hyperbolic secant SECH(X) = 2/ (EXP(X) + EXP( - X) 
Hyperbolic cosecant CSCH(X) = 2/ (EXP(X) - EXP( - X» 
Hyperbolic cotangent COTH(X) = EXP(- X)/(EXP(X) 

- EXP( - X)*2 + I 
Inverse hyperbolic sine ARCSINH(X) = LOG(X + SQR(X*X + I) 
Inverse hyperbolic cosine ARCCOSH(X) = LOG(X + SQR(X*X - I) 
Inverse hyperbolic tangent ARCTANH(X) = LOG«(l + X)/(I - X»/2 
Inverse hyperbolic secant ARCSECH(X) = LOG«SQR 

(- X*X + I) + I/X) 
Inverse hyperbolic cosecant ARCCSCH(X) = LOG«SGN(X)*SQR 

(X*X + I)/X 
Inverse hyperbolic cotangent ARCCOTH(X) = LOG«X + I)/(X - 1»/2 
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The VIC 20 has four tone registers: low, medium, and high tones, and a 
white noise generator. Location 36878 sets the volume level for all four 
registers. Location 36877 is the noise register, and locations 36874 through 
36876 are the tone registers. POKE values and the notes they produce are 
shown in Table E-4. 

The VIC can use certain keyword abbreviations. These can save time 
when entering lines of code. In most cases, they consist of the first letter of 
the command and the shifted second letter of the command. In some cases 
you need to enter the first two letters of the command and the shifted third 
letter. See Table E-5 for each command and note that the display does not 
contain the second (or third) character, but a graphic character instead. 
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TABLE E-1. VIC Character Codes 

Prints CURS Prints CURS Prints CURS Prints CURS 

0 CLR 19 m 38 IT] 58 
HOME 

1 ~ 39 CJ 59 
INST 20 rn ~ 2 DEL 40 60 

3 21 [2J 41 EJ 61 

4 22 ~ 42 ~ 62 

WHT 5 23 [±] 43 [2J 63 

6 24 GJ 44 [~] 64 

7 25 EJ 45 IE] 65 

8 26 W 46 [l2] 66 

9 27 [ZJ 47 rcl 67 

10 RED 28 ~ 48 ~ 68 

11 CRSR 29 ~ 49 [EJ 69 ...... 

12 GRN 30 ~ 50 [EJ 70 

RETURN 13 BLU 31 ~ 51 ~ 71 

SWITCH D 32 ~, 52 H 72 

TO 14 IT] ~ rn LOWER- 33 53 73 
CASE 

~ 34 ~ 54 GJJ 74 
15 

[7] ~ [II] 35 55 75 
16 

B [bJ ~ 36 56 76 
CRSR 17 

~ H l ~ 37 57 77 
RVS 18 
ON 
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TABLE E·1. VIC Character Codes (continued) 

Prints CHRS Prints CHRS Prints CHRS Prints CHRS 

H 78 []] 98 [8J 118 f4 138 

[QJ 79 a 99 [Q] 119 f6 139 

[EJ 80 0 100 ~ 120 f8 140 

[QJ 81 U 101 [] 121 SHIFT 141 RETURN 
[EJ 82 g 102 ~ 122 

SWITCH 

~ 83 [] 103 EE 123 TO 142 UPPER-

IT] 84 OJ 104 mJ 124 CASE 

g 85 t;J 105 CD 125 143 

~ 86 ~ 106 mJ 126 
BLK 144 

t 

IH 0 ~ CRSR 145 
87 107 127 

IE] 88 D 108 128 
RVS 146 OFF 

~ 89 LSJ 109 129 CLR 

~ 0 HOME 147 
90 110 130 

[bJ D INST 148 91 III 131 DEL 

~ 92 D 112 132 149 

g] 93 [jlJ 113 fI 133 150 

rn 94 ~ 114 f3 134 151 

~ 95 ~ 115 f5 135 152 

B 96 D 116 f7 136 153 

~ 97 Cd 117 12 137 154 
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TABLE E·1. VIC Character Codes (continued) 

Prints CHRS Prints CHRS Prints CHRS Prints CHRS 

155 ~ 175 EJ 195 [Q] 215 

PUR 156 Cd 176 El 196 ~ 216 

CRSR ..... 157 E:g 177 LJ 197 [] 217 

YES 158 @ 178 Q 198 ~ 218 

CYN 159 ED 179 [[] 199 EE 219 SPACE 

D D 180 OJ 200 IJ 220 
160 

IJ U 181 E;J 201 CD 221 
161 .- LI 182 ~ 202 mJ 222 
162 

D D 183 ~ 203 ~ 223 
163 

D ~ 184 D 204 D 224 
164 

D ~ 185 LSJ 205 IJ 225 
165 

• D 186 0 206 .- 226 
166 

D ~ 187 D 207 D 227 
167 

~ ~ 188 D 208 D 228 
168 

E!J [tt] D ~ 
189 209 229 

169 

~ b:J • 0 
190 210 230 

170 

~ 191 ~ D [E 211 231 
171 

C. B 192 D 212 ~ 232 
172 

[g ~ 193 Q 213 ~ 233 
173 

[[] ~ 0 EiJ 194 214 234 
174 
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TABLE E·1. VIC Character Codes (continued) 

Prints CHR$ Prints CHR$ Prints CHR$ Prints CHR$ 

[E 235 ~ 241 CI 246 .u 251 

c. 236 m 242 D 247 ~ 252 

[!j 237 ED 243 ~ 248 E!J 253 

EiJ 238 D 244 ~ 249 ~ 254 

~ 239 U 245 D 250 mJ 255 

~ 240 

TABLE E-2. Screen Codes 

Set 1 Set 2 POKE Set 1 Set 2 POKE Set 1 Set 2 POKE 

~ 0 ~UJ 10 ITJffi 20 

H~ 1 ~[K] 11 gg 21 

[H[Q] 2 [bJrn 12 ~[QJ 22 

[Q[QJ 3 Hm 13 ~~ 23 

~[g] 4 H[5J 14 [8][H] 24 

EJ~ 5 [QJ[QJ 15 ~[gJ 25 

[EJ[I] 6 EJ[EJ 16 ~~ 26 

~g 7 [QJ[9J 17 [bJ 27 

[8][6] 8 BJ6 18 ~ 28 

rnrn 9 ~~ 19 [JJ 29 
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TABlE 1-2. Screen Codes (continued) 

Set 1 Sell POKE Set 1 Set 2 POKE Set 1 Set 2 POKE 

ffi 30 ~ 50 g[E] 70 

[E 31 ~ 51 [IJ~ 71 

D 32 ~ 52 DJ[8J 72 

OJ 33 ~ 53 E;Jrn 73 

~ 34 [gJ 54 [gGJ] 74 

~ 35 [7] 55 0~ 75 

~ 36 ~ 56 D[b] 76 

~ .37 ~ 57 LSJH 77 

~ 38 CJ 58 0H 78 

~ 39 IT] 59 D[Q] 79 

rn 40 ~ 60 DB 80 

[L] 41 EJ 61 [ttJ~ 81 

~ 42 ~ 62 bdBJ 82 

[±] 43 [2] 63 ~[SJ 83 

W 44 E3 64 DITJ 84 

6 45 ~H 65 Qg 85 

GJ 46 OJ~ 66 ~~ 86 

[ZJ 47 8[Q 67 [QJIHJ 87 

~ 48 ~~ 68 ~[8J 88 

[1] 49 L:]El 69 []]~ 89 
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TABLE E·2. Screen Codes (continued) 

Set! Set 2 POKE Set 1 Set 2 POKE Set 1 Set 2 POKE 

~~ 90 D 103 D 116 

EB 91 ~ 104 IJ 117 

EJ 92 ~e 105 [J 118 

CD 93 0 106 D 119 

mJ~ 94 [E 107 ~ 120 

~~ 95 ~ 108 ~ 121 

D 96 [9 109 D0 122 

II] 97 ELJ 110 ~ 123 

- 98 ~ III ~ 124 

D 99 Cd 112 E!J 125 

D 100 ~ 113 ~ 126 

D 101 Ea 114 ~ 127 

II 102 EIJ 115 
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TABU E·3. VIC Character Codes 

Screen 
Border 

BLK WHT RED CYAN PUR GRN BLU YEL 

Black 8 9 10 II 12 13 14 15 
White 24 25 26 27 28 29 30 31 
Red 40 41 42 43 44 45 46 47 
Cyan 56 57 58 59 60 61 62 63 
Purple 72 73 74 75 76 77 78 79 
Green 88 89 90 91 92 93 94 95 
Blue 104 105 106 107 108 109 110 111 
Yellow 120 121 122 123 124 125 126 127 
Orange 136 137 138 139 140 141 142 143 
Lt. Orange 152 153 154 155 156 157 158 159 
Pink 168 169 170 171 172 173 174 175 
Lt. Cyan 184 185 186 187 188 189 190 191 
Lt. Purple 200 201 202 203 204 205 206 207 
Lt Green 1'16 217 218 219 220 221 222 223 
Lt. Blue 232 233 234 235 236 237 238 239 
Lt. Yellow 248 249 250 251 252 253 254 255 

TABU W. Sound Tone Values 

Approximate Approximate Approximate Approximate 
Note Value Note Value Note Value Note Value 

C 135 A# 187 G# 217 F# 233 
C# 143 B 191 A 219 G 235 
0 147 C 195 A# 221 G# 236 
0# 151 C# 199 B 223 A 237 
E 159 0 201 C 225 A# 238 
F 163 0# 203 C# 227 B 239 
F# 167 E 207 D 228 C 240 
G 175 F 209 0# 229 C# 241 
G# 179 F# 212 E 231 
A 183 G 215 F 232 

Tone Register Acceptable Values Function 

POKE 36878, X o to 15 Sets volume 
POKE 36874, X 128 to 255 Plays tone 
POKE 36875, X 128 to 255 Plays tone 
POKE 36876, X 128 to 255 Plays tone 
POKE 36877, X 128 to 255 Plays "noise" 
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TABLE E·5. Keyword Abbreviations 

Characters Characters 
That Appear That Appear 

Command Abbreviation On Screen Command Abbreviation On Screen 

AND A SHIFT N A/ PRINT# P SHIFT R p-
NOT N SHIFT 0 Nr READ R SHIFT E R-
CLOSE CL. SHIFT 0 CLr RESTORE RE SHIFT S RE. 
CLR C SHIFT L CL RETURN RE SHIFT T RI;:I 
CMD C SHIFT M C, RUN R SHIFT U R ,.. 
CONT C SHIFT 0 cr SAVE S SHIFT A Sf 
DATA D SHIFT A Df STEP ST SHIFT E ST-
DEF D SHIFT E n- STOP S SHIFT T 81 
DIM D SHIFT I n-. SYS S SHIFT Y 81 
END E SHIFT N E/ THEN T SHIFT H TI 
FOR F SHIFT 0 Fr VERIFY V SHIFT E V-
GET 0 SHIFT F- 0- WAIT ~J SHIFT A loJ+ 
GOSUB 80 SHIFT S GO. ABS A SHIFT B AI 
GOTO 0 SHIFT 0 or ASC A SHIFT S A. 
INPUT# I SHIFT N 1/ ATN A SHIFT T AI 
LET L SHIFT E L- CHR$ C SHIFT H CI 
LIST L SHIFT I L .... EXP E SHIFT >< E. 
LOAD I.. 8HIFT 0 Li FRE F SHIFT R F_ 
NEXT N SHIFT e:: N- LEFT$ LE SHIFT F LE-
OPEN 0 SHIFT P 0'" MID$ M SHIFT I M ... 
POKE P SHIFT 0 pr PEEK P SHIFT E p-
PRINT 7 ? RIGHT$ R SHIFT I R ... 
RND R SHIFT N R/ STR$ ST SHIFT R ST_ 
SGN S SHIFT 0 81 TAB( T SHIFT A Tt 
SIN S SHIFT I g-. USR U SHIFT S IJ. 
SPC( S SHIFT P 8'" VAL V SHIFT A "It 
SQR S SHIFT Q s. 



APPENDIX 

Error Messages 

VIC 20 error messages may be displayed in response to almost anything 
you key in at the keyboard. They may also appear when your program is 
running. This appendix lists anc~ explains error messages issued by the VIC 
BASIC interpreter and by the operating system. 

Whenever the VIC BASIC interpreter detects an error, it displays a 
diagnostic message, headed by a question mark, in the general form 

?message ERROR IN LINE number 

where message is the type of error (listed alphabetically below) and number is 
the line number in the program where the error occurred (not present in 
immediate mode). Following any error message, VIC BASIC returns to 
immediate mode and displays the READY prompt. 

Here is an alphabetical list of error messages accompanied by a two-part 
description that explains the cause of the error and possible ways of correct­
ing it. 

BAD SUBSCRIPT 
An attempt was made to reference an array element that is outside the 
dimensions of the array. This can result from specifying the wrong 
number of dimensions (different from the DIM statement), using a 
subscript larger than specified in the DIM statement, or using a sub­
script larger than 10 for a nondimensioned array. 

Correct the array element number to remain within the original 
dimensions or change the array size to allow more elements. 

335 
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CAN'T CONTINUE 
A CONT ·command was issued, but program execution cannot be 
resumed because the program has been altered, added to, or cleared in 
immediate mode, or because execution was stopped by an error. Pro­
gram execution cannot be continued past an error message. 

Correct the error. The most prudent course is to type RUN and 
start over. However, you can attempt to reenter the program at the 
point of interruption by a directed GOTO. 

DEVICE NOT PRESENT 
No device on the bus was present to handshake an attention sequence. 
The status variable (ST) will have a value of2, indicating a timeout. This 
message may occur for any 110 command. 

If the device identification is in error, correct the 0 PEN (or other) 
statement. If the statement is correct, especially if it has worked before, 
check the addressed device for malfunction, misconnection, or power 
off. 

DIVISION BY ZERO 
An attempt was made to perform a division operation with a divisor of 
zero. Dividing by zero is not allowed. 

Check the values of variables (or constants) in the indicated line 
number. Change the program so that the divisor can never be evaluated 
to zero, or add a check for zero before performing the division. 

FILE ALREADY EXISTS 
The name of the source file being copied with the COpy statement 
already exists on the destination diskette. 

FILE NOT FOUND 
The filename given in the LOAD or OPEN statement was not found on 
the specified device. 

Check that you have the correct tape or diskette in the device. 
Check the filenames on the tape or diskette for a possible spelling error 
in the program statement. 

FILE NOT OPEN 
An attempt was made to access a file that was not opened via the OPEN 
statement. 

Open the file. 
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FILE OPEN 
An attempt was made to open a file that has already been opened via a 
previous OPEN statement. 

Check the logical file number (first parameter in the OPEN state­
ment) to be sure that a different number is used for each file. Insert a 
CLOSE statement if you want to reopen the same file for a different 1/0 
operation. 

FORMULA TOO COMPLEX 
This is not a program error but indicates that a string expression in the 
program is too intricate for VIC BASIC to handle. 

Break the indicated expression into two or more parts and rerun the 
program. (This will also tend to improve program readability.) 

ILLEGAL DIRECT 
A command was given in immediate mode that is valid only in program 
mode. The following are invalid in immediate mode: DATA, DEF FN, 
GET, GET#, INPUT, and INPUT#. 

Enter the desired operation as a (short) program and run it. 

ILLEGAL QUANTITY 
A function has passed one or more parameters that are out of range. 
This often occurs in POKE statements that use input variables greater 
than 255 or less than O. 

This message also occurs if the USR function is referenced before 
storing the subroutine address at memory locations 1 and 2. 

LOAD 
An unacceptable number of tape errors (more than 31) were accumulated 
on a tape load. They were not cleared on reading the redundant block. 
This message is issued in connection with the LOAD command. 

NEXT WITHOUT FOR 
A NEXT statement is encountered that is not tied to a preceding FOR 
statement. Either there is no FOR statement or the variable in the 
NEXT statement is not in a corresponding FOR statement. 

The FOR part of a FOR-NEXT loop must be inserted or the 
offending NEXT statement deleted. Be sure that the index variables are 
the same at both ends of the loop. 
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NOT INPUT FILE 
An attempt was made to read from a tape file that has been opened for 
output only. 

Check the READ# and OPEN statement parameters for correct­
ness. Reading requires a zero as the third parameter of the OPEN 
statement. (This is the default option.) 

NOT OUTPUT FILE 
An attempt was made to write to a tape file that has been opened for 
input only. 

Check the PRINT# and OPEN statement parameters for correct­
ness. Writing to a file requires a 1 (or a 2 if you want an EOT at the end 
of the file) as the third parameter in the OPEN statement. 

OUT OF DATA 
A READ statement is executed but all of the DATA statements in the 
program have already been read. For each variable in a READ state­
ment, there must be a corresponding DATA element. 

Add more DATA elements or restrict the number of READs to the 
current number of DATA elements. Insert a RESTORE statement to . 
reread the existing data. Or add a flag at the end of the last DATA 
statement (any value not used as a DATA element may be used for the 
flag value) and stop READing when the flag has been read. 

OUT OF MEMORY 
The user program area of memory has been filled and a request is given 
to add a line to the program. This message may also be caused by 
mUltiple FOR-NEXT or GOSUB nestings that fill up the stack; this is 
the case if ?FRE(O) shows a considerable program area storage left. 

Simplify the program. Pay particular attention to re4ucing array 
sizes. It may be necessary to restructure the program into overlays. 

OVERFLOW 
A calculation has resulted in a number outside the allowable range, 
meaning that the number is too big. The largest number allowed is 
1.70141183E+38. 

Check your calculations. It may be possible to eliminate this error 
just by changing the order in which the calculations are programmed. 
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REDIM'D ARRAY 
An array name appears in more than one DIM statement. This error 
also occurs if an array name is used (given a default size of 11) and later 
appears in a DIM statement. 

Place DIM statements near the beginning ofthe program. Check 
to see that each DIM statement is executed only once. DIM must not 
appear inside a FOR-NEXT loop or in a subroutine where either may 
be executed more than once. 

REDO FROM START 
This is a diagnostic message during an INPUT statement operation and 
is not a fatal error. It indicates that the wrong type of data (string for 
numeric or vice versa) was entered in response to an INPUT request. 

Reenter the correct type of data. INPUT will continue prompting 
until an acceptable response is entered. 

RETURN WITHOUT GOSUB 
A RETURN statement was encountered without a previous matching 
GOSUB statement being executed. 

Insert a GOS UB statement or delete the RETURN statement. The 
error may be caused by dropping into the subroutine code inadver­
tently. In this case, correct the program flow. An END or STOP 
statement placed just ahead of the subroutine serves as a debugging aid. 

STRING TOO LONG 
An attempt was made by use of the concatenation operator (+) to create 
a string longer than 255 characters. 

Break the string into two or more shorter strings as part of the 
program operation. Use the LEN function to check string lengths before 
concatenating them. 

SYNTAX 
There is a syntax error in the line just entered (immediate mode) or 
scanned for execution (program mode). This is the most common error 
message. It is caused by such things as misspellings, incorrect punctua­
tion, unmatched parentheses, and extraneous characters. 

Examine the line carefully and make corrections. Note that syntax 
errors in a program are diagnosed at run time, not at the time the lines 
are entered from the keyboard. You can eliminate many syntax error 
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messages by carefully scrutinizing newly entered program lines before 
running the program. 

TYPE MISMATCH 
An attempt was made to enter a string into a numeric variable or vice 
versa, or an incorrect type was given as a function parameter. 

Change the offending item to the correct type. 

UNDEF'D FUNCTION 
Reference was made to a user-defined function that has not previously 
been defined by appearing in a DEF FN statement. The definition must 
precede the function reference. 

Define the function. Place DEF FN statements near the beginning 
of the program. 

UNDEF'D STATEMENT 
An attempt was made to branch to a nonexistent line number. 

Insert a statement with the necessary line number or branch to 
another line number. 

VERIFY ERROR 
The program in memory and the specified file do not compare. This 
message is issued in connection with the VERIFY command. 



APPENDIX 

BASIC Statements 

This appendix explains the syntax of all the VIC 20 BASIC statements. 
They are presented in alphabetical order and include both internal functions 
and I/O commands. 

CLOSE 

The CLOSE statement closes a logical file. 

Format: 

CLOSE If 
The CLOSE statement closes logical file If. Every file should be closed 

after all file accesses have been completed. An open logical file may be closed 
only once. The particular operations performed in response to a CLOSE 
statement depend on the open file's physical device and the type of access 
that occurred. 

Example: 

CLOSE 1 

CLOSE 14 

Close logical file 1 

Close logical file 14 

341 
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CLR 

The CLR statement sets all numeric variables to zero and assigns null 
values to all string variables. All array space in memory is released. This is 
equivalent to turning the computer off, then fuming it back on and 
reloading the program into memory. CLR closes all logical files that are 
currently open within the executing program. 

Format: 

CLR 

A program will continue to run following execution of a CLR 
statement if the statement's execution does not adversely affect program 
logic. 

Example: 

lee CLR 

CMD 

The CMD statement sends all output that would have gone to the 
display to another specified unit. Output goes to that unit, instead of the 
display, until a PRINT# statement specifying the same logical file number 
that was opened is executed. At least one PRINT# statement must follow a 
CMD statement. 

Format: 

CMDIf 

The CMD statement assigns a line printer output channel to logical file 
If· After execution of a CMD statement, PRINT and LIST both print data 
instead of displaying it. 

Example: 

The following sequence uses CMD to print program listings: 
OPEN 5,4 

CMD 5 

LIST 

PRINTI3 

CLOSE 5 

Open logicalfile 5 selecting the printer 

Direct subsequent output to the printer 

Print the program listing 

Print a carriage return and deselect the printer 

Close logical file 5 



Appendix G: BASIC Statements 343 

CONT 

The CONT statement, typed at the keyboard in immediate mode, 
resumes program execution after a BREAK. 

Format: 

CONT 

A break is caused by execution of a STOP statement or an END 
statement that has additional statements following it. Depressing the STOP 

key while a program is running also causes a break. Program execution 
continues at the exact point where the break occurred. 

Pressing the RETURN key in response to an INPUT statement will also 
cause a break. Typing CONT after this break reexecutes the INPUT 
statement. 

Example: 

CONT 

DATA 

The DATA statement declares constants that are assigned to variables 
by READ statements. 

Format: 

DATA constant[,constant ,constant, ... ,constant] 

DATA statements may be placed anywhere in a program. The DATA 
statement specifies either numeric or string constants. String constants are 
usually enclosed in double quotation marks; the quotes are not necessary 
unless the string contains graphic characters, blanks (spaces), commas, or 
colons. Blanks, commas, colons, and graphic characters are ignored unless 
the string is enclosed in quotes. A double quotation mark cannot be repre­
sented in a DATA string; it must be specified using a CHR$(34) function. 
The DATA statement is valid in program mode only. 

Example: 

10 DATA NAME,"C.D." Defines two string variables 

50 DATR lE6,-10,XYZ Defines two numeric variables and one string variable 

Refer to the READ statement for a description of how DATA state­
ment constants are used within a program. 
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DEFFN 

The DEF function (DEF FN) allows special purpose functions to be 
defined and used within BASIC programs. 

Format: 

DEF FNnvar(arg)=expression 

Floating point variable nvar identifies the function, which is sub­
sequently referenced using the name FNnvar(data). (If nvar has more than 
five letters, a syntax error is reported. A syntax error is also reported if nvar 
is a string or integer variable.) 

The function is specified by expression, which can be any arithmetic 
expression containing any combination of numeric constants, variables, or 
operators. The dummy variable name arg can (and usually does) appear in 
expression. 

arg is the only variable in expression that can be specified when 
FNnvar(data) is referenced. Any other variables in expression must be 
defined before FNnvar(data) is referenced for the first time. FNnvar(data) 
evaluates expression using data as the value for argo 

The entire DEF FN statement must appear on a single 80-character 
line; however, a previously defined function can be included in expression, 
so user-defined functions of any complexity can be developed. 

The function name var can be reused and therefore redefined by 
another DEF FN statement appearing later in the same program. 

The DEF FN definition statement is illegal in immediate mode. How­
ever, a user-defined function that has been defined by a DEF FN statement 
in the current stored program can be referenced in an immediate mode 
statement. 

Example: 

10 DEF FNC(R)-«*Rf2 

?FNC(1) 

33 IF FNC(X»60 GOTO 150 

Defines afunction that calculates the circumference of 
a circle. It takes a single argument R. the radius of 
the circle. and returns a single numeric value. the 
circumference of the circle 

Prints 3.141159265 (the value of 71") 

Uses the value calculated by the user-definedfunction 
FNC as a branch condition. The current contents of 
variable X are used when calculating the user­
defined function 
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DIM 

The Dimension statement DIM allocates space in memory for array 
variables. 

Format: 

DIM var(sub )[, var(sub ), ... , var(sub)] 

The DIM statement identifies arrays with one or more dimensions as 
follows: 

var(subj) Single-dimensional array 
var(subj,subj) Two-dimensional array 
var(subj,subj,sub,J Multiple-dimensional array 

Arrays with more than 11 elements must be dimensioned in a DIM 
statement. Arrays with 11 elements or less (subscripts 0 through 10 for a 
one-dimensional array) may be used without being dimensioned by a DIM 
statement; for such arrays, 11 array spaces are automatically allocated in 
memory when the first array element is encountered in the program. An 
array with more than 11 elements must occur in a DIM statement before any 
other statement references an element of the array. 

If an array is dimensioned more than once, or if an array having more 
than 11 elements is not dimensioned, an error occurs and the program is 
aborted. A CLR statement allows a DIM statement to be reexecuted. 

Example: 

118 DIM A(3) 

4:5 DIM X'(44J2) 

1000 DIM MU(XJ3*B)JN(12) 

END 

Dimension a single-dimensional array 
of 3 elements 

Dimension a two-dimensional array of 
88 elements 

Dimension a two-dimensional array of 
X times 3*B elements and a 

single-dimensional array of 12 
elements. X and B must have been 
assigned values before the DIM 
statement is executed 

The END statement terminates program execution and returns the 
computer to immediate mode. 

Format: 

END 
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The END statement can provide a program with one or more. 
termination points at locations other than the physical end of the program. 
END statements can be used to terminate individual programs when more 
than one program is in memory at the same time. An END statement at the 
physical end of the program is optional. The END statement is used in 
program mode only. 

Example: 

20001 END 

FOR-NEXT STEP 

All statements between the FOR statement and the NEXT statement 
are reexecuted the same number of times. 

Format: 

FOR nvar = start TO end STEP increment 
[statements in loop] 
NEXT[nvar] 

where 

nvar is the index ofthe loop. It holds the current loop count. nvar is often used 
by the statements within the loop. 

start is a numeric constant, variable, or expression that specifies the beginning 
value of the index. 

end is a numeric constant, variable, or expression that specifies the ending 
value of the index. The loop is completed when the index value is equal 
to the end value, or when the index value is incremented or decre­
mented past the end value. 

increment if present, is a numeric constant, variable, or expression that specifies the 
amount by which the index variable is to be incremented with each 
pass. The step may be incremental (positive) or decremental (negative). 
If STEP is omitted, the increment defaults to I. 

nvar may optionally be included in the NEXT statement. A single 
NEXT statement is permissible for nested loops that end at the same point. 
The NEXT statement then takes the form 

NEXT nvar1,nvarZ ••• 

The FOR-NEXT loop will always be executed at least once, even ifthe 
beginning nvar value is beyond the end nvar value. If the NEXT statement is 
omitted and no subsequent NEXT statements are found, the loop is 
executed once. 
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The start, end, and increment values are read only once, on the first 
execution of the FO R statement. You cannot change these values inside the 
loop. You can change the value of nvar within the loop. This may be used to 
terminate a FOR-NEXT loop before the end value is reached: Set nvar to 
the end value and on the next pass the loop will terminate itself. Do not jump 
out ofthe FOR-NEXT loop with a GOTO. Do not start the loop outside a 
subroutine and terminate it inside the subroutine. 

FOR-NEXT loops may be nested. Each nested loop must have a 
different nvar variable name. Each nested loop must be wholly contained 
within the next outer loop; at most, the loops can end at the same point. 

GET 

The GET statement receives single characters as input from the 
keyboard. 

Format: 

GETvar 

The GET statement can be executed in program mode only. When a 
GET statement is executed, var is assigned a 0 value if numeric, or a null 
value if a string. Any previo'us value ofthe variable is lost. Then GET fetches 
the next character from the keyboard buffer and assigns it to var. If the 
keyboard buffer is empty, var retains its 0 or null value. 

GET is used to handle one-character responses from the keyboard. 
GET accepts the RETURN key as input and passes the value (CHR$(13)) to 
var. 

If var is a numeric variable and no key has been pressed, 0 is returned. 
However, a 0 is also returned when 0 is entered at the keyboard. 

If var is a numeric variable and the character returned is not a digit 
(0-9), a ?SYNT AX ERROR message is generated and the program aborts. 

The GET statement may have more than one variable in its parameter 
list, but it is hard to use if it has multiple parameters. 

GET var, var, ... , var 

Example: 

10 GET C' 
18 GET D 

if) GET AlBIC 
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GETiI! 

The GET External statement (GET#) receives single characters as input 
from an external storage device identified via a logical file number. 

Format: 

GET#lf,var 

The G ET# statement can only be used in program mode. G ET# fetches 
a single character from an external device and assigns this character to 
variable var. The external device is identified by logical file number if. This 
logical file must have been previously opened by an OPEN statement. 

GET# and GET statements handle variables and data input identically. 
For details see the GET statement description. 

Example: 
10 GETi4.CI: IF C.-"" GOTO lEI Get a keyboard character. Reexecute 

if no character is present 

GOSUB 

The GOSUB statement branches program execution to a specified line 
and allows a return to the statement following GOSUB. The specified line is 
a subroutine entry point. 

Format: 

GOSUB In 

The GOSUB statement calls a subroutine. The subroutine's entry point 
must occur on line In. A subroutine's entry point is the beginning of the 
subroutine in a programming sense; that is to say it is the line containing the 
statement (or statements) that are executed first. The entry point need not 
necessarily be the subroutine line with the smallest line number. 

Upon completing execution the subroutine branches back to the line 
following the GOSUB statement. The subroutine uses a RETURN state­
ment in order to branch back in this fashion. 

A GOSUB statement may occur anywhere in a program; in conse­
quence a subroutine may be called from anywhere in the program. 

Example: 

100 OOSUB 2000 
110 A=Bllle 

Branch to subroutine at line 2000 
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Subroutine branches back here 

2000 Subroutine entry point 

2098 RETURN Branch back to line 110 

GOTO 

The GOTO statement branches unconditionally to a specified line. 

Format: 

GOTOln 

Example: 

19 GOTO 10e 

Executed in immediate mode, GOTO branches to the specified line in 
the stored program without clearing the current variable values. GOTO 
cannot reference immediate mode statements, since they do not have line 
numbers. 

IF·THEN 

The IF-THEN statement provides conditional execution of statements 
based on a relational expression. 

Format: 
IF condition THEN statement[:statement ... ] Conditionally execute statement(s) 

IF condition {THEN} line Conditionally branch 
GOTO 

If the specified condition is true, then the statement or statements 
following the THEN are executed. If the specified condition is false, control 
passes to the statement(s) on the next line and the statement or statements 
following the THEN are not executed. For a conditional branch, the branch 
line number is placed after the word THEN or after the word GOTO. The 
compound form THEN GOTO is also acceptable. 

IF A = I THEN 50 } 
IF A = 1 GOTO 50 Equivalent 
IF A = I THEN GOTO 50 
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If an unconditional branch is one of many statements following THEN, 
the branch must be the last statement on the line, and it must have "GOTO 
line" format. If the unconditional branch is not the last statement on the line, 
then statements following the unconditional branch can never be executed. 

The following statements cannot appear in an immediate mode IF­
THEN statement: DATA, GET, GET#, INPUT, INPUT#, REM, RETURN, 
END, STOP, WAIT. 

If a line number is specified, or any statement containing a line number, 
there must be a corresponding statement with that line number in the 
current stored program. 

The CO NT and DATA statements cannot appear in a program mode 
IF-THEN statement. If a FOR-NEXT loop follows the THEN, the loop 
must be completely contained on the IF-THEN line. Additional IF-THEN 
statements may appear following the THEN as long as they are completely 
contained on the original IF-THEN line. However, Boolean connectors are 
preferred to nested IF-THEN statements. For example, the two statements 
below are equivalent, but the second is preferred. 

18 IF AS="X" THEN IF '1112 THEN IF C)D THEN 50 
10 IF AS="X" AND )1"2 AND C)D THEN 50 

Example: 

4ee IF X>Y THEN A=l 
500 IF M+l THEN AO=4.5 GOSUB 1000 

INITIAUZE 

You can use PRINT# to initialize a diskette before performing any 
operation on it. 

Format: 

PRINT#file, "[INITIALIZE][ dr]" 

The diskette in drive dr is initialized. If the dr parameter is not present, 
the diskette in drive 0 will be initialized. You do not need to initialize a 
diskette after preparing it; the preparation process also initializes the 
diskette. 

Example: 

OPEN 1.8,15 Open the diskette command channel 
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PRINTlU ," I" Initialize diskettes in drive 0 

INPUT 

The INPUT statement receives data input from the keyboard. 

Format: 

{ (blank) } 
INPUT "message"; var[,var, ... ,var] 

INPUT can be used in program mode only. When the INPUT 
statement is executed, VIC BASIC displays a question mark on the screen 
requesting data input. The user must enter data items that agree exactly in 
number and type with the variables in the INPUT statement parameter list. 
If the INPUT statement has more than one variable in its parameter list, 
then keyboard entries must be separated by commas. The last entry must be 
terminated with a carriage return. 

?1234 <CR> Single data item response 

?1234,567.89,NOW<CR> Multiple data item response 

If "message" is present, it is displayed before the question mark. 
"message" can have as many as 80 characters. 

If more than one but less than the required number of data items are 
input, VIC BASIC requests additional input with double question marks 
(??) until the required number of data items have been input. If too many 
data items are input, the message ?EXTRA IGNORED is displayed. The 
extra input is ignored, but the program continues execution. 

Example: 

Statement Operator Response 

10 INPUT A,I,C' ? 123,4~S,NOW 

18 INPUT A,B,Ct ? 123 
?? 4~6 
?? HOW 

10 INPUT A,B,C' ? NOW 
?~EDO FROM START 
? 123 
?? 456 
11 78' 

1111 INIIUT "A- "; PI A- 7 123 

Result 

A= 123,B=456,C$="NOW" 

A=123 
8=456 
C$="NOW" 

A=123 
B=456 
C="789" 

A=123 
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Note that you must input numeric data for a numeric variable, but you 
can input numeric or string data for a string variable. 

Caution: If the RETURN key is pressed in response to an INPUT 
statement with no preceding data entry, program execution ceases and the 
computer enters immediate mode. To restart execution type CONT in 
response to the READY message. 

INPUT# 

The INPUT External statement (INPUT#) inputs one or more data 
items from an external device identified via a logical file number. 

Format: 

INPUT#!fvar[,var, ... ,var] 

The INPUT# statement inputs data from the selected external device 
and assigns data items to variable(s) var. Data items must agree in number 
and kind with the INPUT# statement parameter list. 

If an end-of-record is detected before all variables in the INPUT# 
statement parameter list have received data, then an OUT OF DATA error 
status is generated, but the program continues to execute. 

INPUT# and INPUT statements execute identically, except that 
INPUT# receives its input from a logical file. Also, INPUT# does not 
display error messages; instead, it reports error statuses that the program 
must interrogate and respond to. 

Input data strings may not be longer than 80 characters (79 characters 
plus a carriage return) because the input buffer has a maximum capacity of 
80 characters. Commas and carriage returns are treated as item separators 
by the computer when processing the INPUT# statement; they are recog­
nized, but are not passed on to the program as data. INPUT# is valid in 
program mode only. 

Example: 

100e INPUT4U0,A 

'46 INPUTi12,A$ 

Input the next data item/rom logical/ile 10. A numeric 
data item is expected; it is assigned to variable A 

Input the next data item/rom logicalfile 12. A string 
data item is expected; it is assigned to variable A$ 

Input the next two data items/rom logicalfile 5. 
The first data item is numeric; it is assigned to numeric 
variable B. The second data item is a string; 
it is assigned to string variable C$ 



Appendix G BASIC Statements 353 

LET= 

The Assignment statement LET=, or simply =, assigns a value to a 
specified variable. 

Format: 

{~~~k)} var =data 

Variable var is assigned the value computed by resolving data. The 
word LET is optional; it is usually omitted. 

Example: 

10 fI"2 
430 C$="~" 

300 M(1,3)·S6N(X) 
310 XX$(I,J,K,U..,IISTRINGALONG" 

UST 

LIST displays one or more lines of a program. Program lines displayed 
by the LIST statement may be edited. 

Format: 

{

(blank) 
line 

LIST line l-line2 
-line 
line-

The entire program is displayed in response to LIST. Use line-limiting 
parameters for long programs to display a section of the program that is 
short enough to fit on the screen. 

Example: 

LIST 

LIST 30 

LIST 60-100 

LIST -140 

LIST 20100-

List entire program 

List line 50 

List all lines in the program from lines 60 to 100, inclusive 

List all lines in the program from the beginning of the program 
through line 140 

List all lines in the program from line 20000 to the end 
of the program 
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Listed lines are reformatted as follows: 

1. ?'s entered as a shorthand for PRINT are expanded to the word 
PRINT. Example: 

? A becomes PRINT A 

2. Blanks preceding the line number are eliminated. Example: 

50 A=I 50 A=I 
becomes 

100 A=A+ 1 100 A=A+ 1 

3. A space is inserted between the line number and the rest of the 
statement if none was entered. Example: 

55A=B-2 becomes 55 A=B-2 

LIST is always used in immediate mode. A LIST statement in a 
program will list the program but then exit to immediate mode. Attempting 
to continue program execution via CONT simply repeats the LIST 
indefinitely. 

PrInting a Program Ustlng 

To print a program listing instead of displaying it, OPEN a printer 
logical file and execute a CMD statement before executing the LIST 
statement. Here is the necessary immediate mode sequence: 

OPEN 4.4 Open the printer specifying logical file 4 
CMD 4 Deflect display output to the printer 
LIST Print the program listing 
PRINTl4 Deflect output back to the display 
CLOSE 4 

LOAD 

The LOAD statement loads a program from an external device into 
memory. 

cassette Program Format 

LOAD [':file name'1[,dev] 

The LOAD statement loads into memory the program file specified by 
file name from the cassette unit selected by device number dev. If no device is 
specified, device 1 is assumed by default; cassette unit 1 is then selected. If no 
file name is given, the next file detected on the selected cassette unit is loaded 
into memory. 



Example: 

L.OAD 

LOAD '"',2 

LOAD "EOOR" 

N.-"WHEEILS" 
LOAD N. 

LOFID "X" 
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Load into memory the next program found on cassette 
unit #1·lfyou start a LOAD when the cassette is in 
the middle of a program, the cassette will read past the 
remainder of the current program, then load the next 
program 

Load into memory the next program found on cassette 
unit #2 

Searchfor the program named EGOR on tape cassette #1 
and load it into memory 

Search for the program named WHEE!LS on cassette 
unit #1 and load it into memory 

Searchfor a program named X on cassette unit #1 and 
load it into memory 

DlskeHe Drive Program Format 

LOAD "dr:file name",dev 

The LOAD statement loads into computer memory the program file 
with the file name on thediskette in drive dev. The device number for the 
diskette drive unit is 8 in the VIC 20. If dev is not present, the default value is 
I, which selects the primary tape cassette unit. 

A single asterisk can be included instead of the file name, in which case 
the first program found on the selected diskette drive is loaded into memory. 

Example: 

LORD"e: *" , 8 Load the first program found on disk drive 0 

LOAD"e: FIREBALL",B Searchfor the program named FIREBALL on disk 
drive 0 and load it into memory 

T.-"0:METEOR" Searchfor the program named METEOR on disk 
LOFID TS,B drive 0 and load it into memory 

When a LOAD is executed in immediate mode, VIC BASIC automati­
cally executes CLR before the program is loaded. Once a program has been 
loaded into memory, it can be listed, updated, or executed. 

The LOAD statement can also be used in program mode to build 
program overlays. A LOAD statement executed from within a program 
causes that program's execution to stop and another program to be loaded. 
In this case the VIC computer does not perform a CLR; therefore, the old 
program can pass on all of its variable values to the new program. 
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When a LOAD statement accessing a cassette unit is executed in 
program mode, LOAD message displays are suppressed unless the tape 
PLAY key is up (off). If the PLAY key is off, the PRESS PLAY ON TAPE#l 
message is displayed so that the load can proceed. All LOAD messages are 
suppressed when loading programs from a diskette in program mode. 

NEW 

The NEW statement clears the current program from memory. 

Format: 

NEW 

When a NEW statement is executed, all variables are initialized to zero 
or null values and array variable space in memory is released. The pointers 
that keep track of program statements are reinitialized, which has the effect 
of deleting any program in memory; in fact the program is not physically 
deleted. NEW operations are automatically performed when a LOAD 
statement is executed. 

If there is a program in memory, you should execute a NEW statement 
in immediate mode before entering a new program at the keyboard. Other­
wise, the new program will overlay the old one, replacing lines if their 
numbers are duplicated, but leaving other lines. The result is a scrambled 
mixture of two unrelated programs. 

Example: 

NEW 

NEW is always executed in immediate mode. If a NEW statement is 
executed from within a program, the program will "self-destruct," or clear 
itself out. 

NEW (DOS Command) 

Use PRINT# to prepare and format a new diskette or to erase and 
reformat an old diskette. 

Format: 

PRINT#lf,"N[EW]dr:disk name, vv" 

The diskette in drive dr is prepared. When a diskette is prepared, sectors 
are laid out on the diskette surface. The diskette directory and Block 
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Availability Map (BAM) are initialized. The diskette is assigned the name 
disk name and the number vv. 

The diskette name and number are displayed in the reverse field at the 
top of a directory display. 

Example: 

OPEN 1,9,15 Open the diskette command channel 

ON·GOSUB 

A diskette has beenpreparedjor use in 
drive O. The diskette is given the 
name NEWDATA and the number 02 

The ON-GOSUB statement provides conditional subroutine calls to 
one of several subroutines in a program, depending on the current value of a 
variable. 

Format: 
ON byte GOSUB line,[,line2, ... ,linen] 

ON-GOSUB has the same format as ON-GOTO. Refer to the ON­
GOTO statement description for branching rules. byte is evaluated and 
truncated to an integer number, if necessary. 

For byte=l, the subroutine beginning at line, is called. That subroutine 
completes execution with a RETURN statement that causes program exe­
cution to continue at the statement immediately following ON-GOSUB. If 
byte=2, the subroutine beginning with line2 is called, and so on. 

ON-GOSUB is normally executed in program mode. It may be exe­
cuted in immediate mode as long as there are corresponding line numbers to 
branch to in the current stored program. 

Example: 

10 ON A GOSUB 100,200,300 

ON·GOTO 

The ON -GOTO statement causes a conditional branch to one of several 
points in a program, depending on the current value of a variable. 

Format: 
ON byte GOTO line,[,line2, ... ,linen] 
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byte is evaluated and truncated to an integer number, if necessary. 
If byte = 1, a branch to line number line l occurs. If byte = 2, a branch to 

line number line2 occurs, and so on. 
If byte = 0, no branch is taken. If byte is in the allowed range but there is 

no corresponding line number in the program, then no branch is taken. If a 
branch is not taken, program control proceeds to the statement following 
the ON-GOTO; this statement may be on the same line as the ON-GOTO 
(separated by a colon) or on the next line. 

If index has a nonzero value outside of the allowed range, the program 
aborts with an error message. As many line numbers may be specified as will 
fit on the 80-character line. 

ON -GOTO is normally executed in program mode. It may be executed 
in immediate mode as long as there are corresponding line numbers in the 
current stored program that may be branched to. 

Example: 

40 AaB<10 
50 ON A+2 GOTO 100,200 

50 X=)(+l 
60 ON X GOTO 500,688,780 

OPEN 

Branch to statement 100 if A is true 
(-1) or branch to statement 200 if A 
is/alse (0) 

Branch to statement 500 if X=1, 
statement 600 if X=2, or to 
statement 700 if X=3. No branch is 
taken if X>3 

The OPEN statement opens a logical file and readies the assigned 
physical device. 

cassette Data File Format 

OPEN If[,dev][,sa][,'jzle name" 

The file named file name on the tape cassette unit identified by dev is 
opened for the type of access specified by the secondary address sa,' the 
access is assigned the logical file number if. 

If no file name is specified, the next file encountered on the selected tape 
cassette is opened. If no device is specified, device number 1 is selected by 
default; this device number selects cassette unit 1. If no secondary address is 
specified, a default value of 0 is assumed and the file is opened for a read 
access only. A secondary address of 1 opens the file for a write access, while a 
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secondary address of 2 opens the file for a write access with an end-of-tape 
mark written when the file is subsequently closed. 

Example: 

OPEN 1 

OPEN 1.1 
OPEN 1.1,O 
OPEN 1.1,0,"DAT" 

OPEN 3.1.2 

OPEN 3. 1.2. "PENTAORAM" 

Disk Data File Format 

Open logical file 1 at cassette drive #1 
(default)for a read access (default) 
from the first file encountered on the 
tape (no file name specified) 

Same as above 
Same as above 
Same as above but access the file named 

DAT 
Open logical file 3 for cassette #1 for a 

write with EOT (End Of Tape) 
access. The new file is unnamed and 
will be written at the current physical 
tape location 

Same as above but access the file named 
PENTAGRAM 

OPEN /f,dev,sa, "dr;file name,type[,access]" 

The file named file name on the diskette in drive dr is opened and 
assigned logical file number If type identifies the file as sequential (SEQ), 
program (PRG), or random (USR). If the file is sequential, access must be 
WRITE to specify a write access or READ to specify a read access. Access is 
not present for a program or random access file. 

An existing sequential file can be opened for a write access if dr is 
preceded by an @ sign. The existing sequential file contents are replaced 
entirely by new written data. 

The device number dey must be present; it is 8 for all standard disk 
units. If dey is -absent, a default value of I is assumed and the primary tape 
cassette unit is selected. 

For a data file the secondary address sa can have any value between 2 
and 14, but every open data file should have its own unique secondary 
address. A secondary address of 15 selects the disk unit command channel. 
Secondary addresses of 0 and 1 are used to access program files. Secondary 
address 0 is used to load a program file; secondary address 1 is used to save a 
program file. 
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Example: 
OPEN 1,8,2, "0: DAT, SEQ, READ" Open logical file 1 on a diskette in drive 

O. Readfrom sequential file DAT 
OPEN 5,8,3,"1 :NEWFIlE,SEQ,WRITE" Open logicalfile 5 on a diskette in drive 

1. Write to sequential file NEWFlLE 
OPEN 4,8,4, "!!1 : NEWFILE, SEQ, WRITE" Open logical file 4 on diskette drive 1. 

POKE 

Write to sequential file NEWFILE 
replacing prior contents 

The POKE statement stores a byte of data in a specified memory 
location. 

Format: 

POKE memadr,byte 

A value between 0 and 255, provided by byte, is loaded into the memory 
location with the address memadr. 

Example: 

10 POKE l,A 

POKE 32768,ASC("A")-64 

PRINT 

POKE value of variable A into memory 
at address 1 

POKE 1 (the value of ASC ('A ")-64) 
into memory at address 32768 

The PRINT statement displays data; it is also used to print to the line 
printer. 

Format: 

{ PRINT} {'} {'} ? data; data... ; data 

PRINT Field Formats 

Numeric fields are displayed using standard numeric representation for 
numbers greater than 0.01 and less than or equal to 999999999. Scientific 
notation is used for numbers outside of this range. Numbers are preceded by 
a sign character and are followed by a blank character. 



Appendix G: BASIC Statements 361 

sign blank 

L~l 
SNNN, ... NN ~ --.­
Numeric field 

display 

The sign is blank for a positive number and a minus sign (-) for a negative 
number. 

Strings are displayed without additions or modifications. 

PRINT Formats 

First data item. The first data item is displayed at the current cursor 
position. The PRINT format character (comma or semicolon) following the 
first data item specifies the location of the second data item's display. The 
location of each subsequent data item's display is determined by the punctuation 
following the preceding data item. Data items may be in the same PRINT 
statement or in a separate PRINT statement. 

New line. When no comma or semicolon follows the last data item in a 
PRINT statement, a carriage return occurs after the last data item is 
displayed. 

Tabbing. A comma following a data item causes the next data item to 
be displayed at the next default tab column. Default tabs are at columns 1, 
11, and 21. If a comma precedes the first data item, a tab will precede the first 
item display. 

Continuous. A semicolon following a data item causes the next display 
to begin immediately in the next available column position. Numeric data 
always has one trailing blank character. For string data, items are displayed 
continuously with no forced intervening spaces. 

Example: 

40 PRINT A 
40 PRINT A,B,C 
40 PRINT A;B;C 

40 PRINT, A;B;C 

40 PRINT "NUMBERS",A;B;C 

40 PRINT "NUM";"BER"; 
41 PRINT "S",A;BiC 
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PRINT# 

The PRINT External statement (PRINT#) outputs one or more data 
items from the computer to an external device (cassette tape unit, disk unit, 
or printer) identified by a logical file number. 

Format: 

PRINT#lf,data;CHR$(l3);data;CHR$(l3), ... ;CHR$ (l3);data 

Data items listed in the PRINT# statement parameter list are written to 
the external device identified by logical unit number If. 

Very specific punctuation rules must be observed when writing data to 
external devices. A brief summary of punctuation rules is given below. 

PRINT# Output to cassette Flies 

Every numeric or string variable written to a cassette file must be 
followed by a carriage return character. This carriage return character is 
automatically output by a PRINT# statement that has a single data item in 
its parameter list. But a PRINT# statement with more than one data item in 
its parameter list must include c$ characters that force carriage returns. For 
example, use CHR$(13) to force a carriage return, or a string variable that 
has been equated to CHR$(13} such as c$=CHR$(13}. 

PRINT# Output to Diskette Flies 

The cassette output rules described above. apply also to diskette files 
with one exception: Groups of string variables· can be separated by comma 
characters (CHR$(44». The comma character separators, like the carriage 
return separators, must be inserted using CHR$. String variables written to 
diskette files with comma character separators must subsequently be read 
back by a single INPUT# statement. The INPUT# statement reads all text 
from one carriage return character to the next. 

PRINT# Output to the Une PrInter 

When the PRINT# statement outputs data to a line printer CHR$ must 
equal CHR$(29}. No punctuation characters should separate CHR$ from 
data items, as illustrated in the PRINT# format definition. 

Caution: The form ?# cannot be used as an abbreviation for PRINT#. 
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READ 

The READ statement assigns values from a DATA statement to vari­
ables named in the READ parameter list. 

Format: 

READ var[,var, ... ,var] 

READ is used to assign values to variables. READ can take the place of 
multiple assignment statements (see LET ). 

READ statements with variable lists require corresponding DATA 
statements with lists of constant values. The data constants and correspond­
ing variables have to agree in type. A string variable can accept any type of 
constant; a numeric variable can accept only numeric constants. 

The number of READ and DATA statements can differ, but there must 
be an available DATA constant for every READ statement variable. There 
can be more data items than READ statement variables, but if there are too 
few data items the program a borts with an ?O UT 0 F D AT A error message. 

READ is generally executed in program mode. It can be executed in 
immediate mode as long as there are corresponding DATA constants in the 
current stored program to read from. 

Example: 

10 DATA 1,2,3 On completion, A=l, B =2, C=3 
20 READ A,B,C 

150 READ CS,D,FS On completion, C$="STR'~ D =14.5, F$="TM" 
160 DATA STR 
170 DATA 14.5, "TM" 

REM 

The Remark statement (REM) allows comments to be placed in the 
program for program documentation purposes. 

Format: 

REM comment 

where 

comment is any sequence of characters that will fit on the 
current SO-column line. 

REM statements are reproduced in program listings, but they are 
otherwise ignored. A REM statement may be placed on a line of its own, or 
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it may be placed as the last statement on a multiple-statement line. 
A REM statement cannot be placed ahead of any other statements on a 

multiple-statement line, since all text following the REM is treated as a 
comment. REM statements may be placed in the path of program execu­
tion, and they may be branched to. 

Example: 

10 REM *** * * * * *** 
20 REM ***PROGRAM EXCALIBUR*** 
30 GOTO 55 REM BRANCH IF OUT OF DATA 

RESTORE 

The RESTORE statement resets the DATA statement pointer to the 
beginning of data. 

Format: 

RESTORE 

RESTORE may be given in immediate or program mode. 

Example: 

10 DATA 1,2,N44 
213 READ A,B,B$ 
313 RESTORE 
40 READ X,Y,Z$ 

RETURN 

A=l, B=2, B$="N44" 

X=l, Y=2, Z$="N44" 

The RETURN statement branches program control to the statement in 
the program following the most recent GOSUB call. Each subroutine must 
terminate with a RETURN statement. 

Format: 

RETURN 

Example: 

100 RETURN 

Note that the RETURN statement returns program control from a 
subroutine, whereas the RETURN key moves the cursor to the beginning of 
the next display line. The two are not related in any way. 
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RUN 

. RUN begins execution of the program currently stored in memory. 
RUN closes any open files and initializes all variables to 0 or null values. 

Format: 

RUN[/ine] 

When RUN is executed in immediate mode, the computer performs a 
CLR of all program variables and resets the data pointer in memory to the 
beginning of data (see RESTORE) before executing the program. 

If RUN specifies a line number, the computer still performs the CLR 
and RESTOREs the data, but execution begins at the specified line number. 
RUN specifying a line number should not be used following a program 
break - use CONT or GOTO for that purpose. 

R UN may also be used in program mode. It restarts program execution 
from the beginning of the program with all variables cleared and data 
pointers reinitialized. 

Example: 

RUN Initialize and begin execution of the current program 

RUN 1000 Initialize and begin execution of the program starting at line 1000 

SAVE 

The SAVE statement writes a copy of the current program from 
memory to an external device. 

Cassette Unn Format 

SAVE [':file name j[,dev ][,sa] 

The SAVE statement writes the program that is currently in memory to 
the tape cassette drive specified by dev. If the dev parameter is not present, 
the assumed value is 1 and the primary cassette drive is selected. Thefile 
name, if specified, is written at the beginning of the program. If a nonzero 
secondary address (sa) is specified, an end-of-file mark is written on the 
cassette after the saved program. 

Although no SAVE statement parameters are required when writing to 
a cassette drive, it is a good idea to name all programs. A named program 
can be read off cassette tape either by its name or by its location on the 
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cassette tape. A program with no name can be read off cassette tape by its 
location only. 

The SAVE statement is most frequently used in immediate mode, 
although it can be executed from within a program. 

Example: 

SAVE Write the current program onto the cassette in drive 1, 
leaving it unnamed 

SRVE "RED" Write the current program onto the cassette in drive 1, 
assigning the file name of RED 

AS="RED" Same as above 
SAVE AS 
SAVE "BLACKJACK II ,2, 1 Write the current program onto the cassette in drive 2, 

naming the program BLACKJACK. Write an 
end-of-file mark after the program 

DlskeHe Drive Format 

SAVE "dr;file name",dev 

The SAVE statement writes a copy of the current program from 
memory to the diskette in the drive specified by dr. The program is given the 
name file name. dev must be present; normally, it has the value 8. If dev is 
absent, a default value of 1 is assumed and the cassette is selected. 

The file name assigned to the program must be new. If a file with the 
same name already exists on the diskette, a syntax error is reported. How­
ever, a program file can be replaced; if an @ sign precedes dr in the SAVE 
statement text string, the program replaces the contents of a current file 
namedfile name. 

The diskette SAVE statement is also used primarily in immediate mode 
although it can be executed out of a program. 

STOP 

The STOP statement causes the program to stop execution and return 
control to VIC BASIC. A break message is displayed on the screen. 

Format: 

STOP 



Example: 

655 STOP 

VALIDATE 

Format: 
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Will cause the message BREAK IN 655 
to be displayed 

PRINT#lf,"V[ALIDATE][dr]" 

The diskette in drive dr is validated. If the dr parameter is absent, the 
diskette in the most recently selected drive is validated. 

When a diskette is validated, a new Block Availability Map is created 
for all valid data files on the diskette. Any files that were improperly closed 
or were not closed become invalid files; they are deleted from the diskette 
and their diskette space is released. 

Do not validate a diskette that contains random access files; validation 
will erase the random access file. If a read error occurs during validation, the 
validation operation is aborted and the diskette is left in its initial state. A 
diskette must be initialized after it is validated. 

Example: 

OPEN 1,8,15 Open the diskette command channel 

PRINTlU, "10" Initialize the diskette in drive 0 

PRINTiL "VO" Validate the diskette in drive 0 

VERIFY 

The VERIFY statement compares the current program in memory with 
the contents of a program file. 

CGsseHe Unit Format 

VERIFY [':rile name'1[,dev] 

The program currently in memory is compared with the program 
namedfile name on the cassette in the unit specified by dev. If dev is not 
present, a default of I is assumed and cassette unit 1 is selected. Iffile name is 
not present, the next file on the cassette in the selected unit is verified. 

You should always verify a program immediately after saving it. The 
VERIFY statement is almost always executed in immediate mode. 
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Example: 

VERIFY 

VERIFY "CLIP" 

AS=I/CLIP" 
VERIFY AS 

DlskeHe Drive Format 

Verify the next program found on the 
tape 

Searchfor the program named CLIP on 
cassette unit #1 and verify it 

Same as above 

VERIFY "dr;file name",dev 

The program currently stored in memory is compared with the pro­
gram file namedfile name on the diskette in drive dr. The dev parameter 
must be present and unless otherwise specified it must have the value 8. If the 
dev parameter is absent, a default value of I is assumed and the primary 
cassette drive is selected. 

In order to verify the program most recently saved, use the following 
version of the VERIFY statement: 

VERIFY 1/1IE1/,8 

You should always verify programs as soon as you have saved them. The 
VERIFY statement is nearly always executed in immediate mode. 

Example: 

WAIT 

VERIFY "1IE",8 

VERIFYI/0:SHELL",a 

C$="El:SHELL" 
VERIFY CS 

Verify the program just saved 

Search for the program named SHELL 
on disk drive 0 and verify it 

Same as above 

The WAIT statement halts program execution until a specified memory 
location acquires a specified value. 

Format: 

WAIT memadr, mask[,xor] 

where 

mask is a one-byte mask value 
xor is a one-byte mask value 
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The WAIT statement executes as follows: 

1. The contents of the addressed memory location are fetched. 

2. The value obtained in step 1 is Exclusive-ORed with xor, if present. 
If xor is not specified, it defaults to 0. When xor is 0, this step has no 
effect. 

3. The value obtained in step 2 is ANDed with the specified mask 
value. 

4. If the result is 0, WAIT returns to step 1, remaining in a loop that 
halts program execution at the WAIT. 

5. If the result is not 0, program execution continues with the statement 
following the WAIT statement. 

The STOP key will not interrupt WAIT statement execution. 





APPENDIX 

BASIC Functions 

The VI C 20 can define a great number of functional operations directly 
from BASIC. These functions include mathematical derivations, screen 
formatting instructions, and string manipulators. They are listed in alpha­
betical order. 

ABS 

ABS returns the absolute value of a number. 

Format: 

ABS(datan) 

Example: 

ASC 

A-ABS(10) 

A-ABS (-ltD 

PRINT ABS(X)/ABS(Y)/ABS(Z) 

Results in A= 10 

Results in A= 10 

ASC returns the ASCII code number for a specified character. 

Format: 

ASC(data$) 

371 
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If the string is longer than one character, ASC returns the ASCII code 
for the first character in the string. The returned argument is a number and 
may be used in arithmetic operations. ASCII codes are listed in Appendix 
A. 

Example: 

ATN 

?ASC(IIA") 
X-FlSCCHS") 
?X 

Prints 65 

Prints the ASCII value of "S," which is 83 

A TN returns the arctangent of the argument. 

Format: 

ATN(data n) 

A TN returns the value in radians in the range ± 17. 

Example: 

CHR$ 

AIIATNCAO) 
?1801f*ATN(A) 

CHR$ returns the string representation of the specified ASCII code. 

Format: 

CHR$(byte) 

CHR$ can be used to specify characters that cannot be represented in 
strings. These include a carriage return and the double quotation mark. 

Example: 

IF C.=CHR'(13) GOTO 10 Branch if C$ is a carriage return (CHR$(13» 

?CHR'(34) : "HOHOHO" : CHR$(34) Print the eight characters "HOHOHO" (where 
CHR$(34) represents a double quotation mark) 
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cos 
COS returns the cosine of the argument. 

Format: 

COS(datan) 

EXP 

EXP returns the value ears. The value of e used is 2.71828183. 

Format: 

EXP(argn) 

arg n must have a value in the range ±88.029691. A number larger than 
+88.029691 will result in an overflow error message. A number smaller than 
-88.029691 will yield a zero result. 

Example: 

FIE 

?EXP(0) 

?EXP(1) 

EV-EXP(2) 

EBIIIEXP(50.24) 

?EXP(S9.0296919) 

?EXP(-88.0296919) 

?EXP(SS.029692) 

?EXP(-SS.029692) 

Prints 1 

Prints 2.71828183 

Results in EV=7.3890561 

Results in EB=6.59105247E+21 

Largest allowable number, yields 1.70141183E+38 

Smallest allowable number, yields 5.87747176E-39 

Out of range, overflow error message 

Out of range, returns 0 

FRE is a system function that collects all unused bytes of memory into 
one block (called "garbage collection'') and returns the number offree bytes. 

Format: 

FRE(arg) 

arg is a dummy argument. It may be string or numeric. 
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FRE can be used anywhere a function may appear, but it is normally 
used in an immediate mode PRINT statement. 

Example: 

?FRE(1) 

INT 

Institute garbage collection and print the 
number of free bytes 

INT returns the integer portion of a number, rounding to the next lower 
signed number. 

Format: 

INT(arg n) 

For positive numbers, INT is equivalent to dropping the fractional 
portion of the number without rounding. For negative numbers, INT is 
equivalent to dropping the fractional portion of the number and adding 1. 
Note that INT does not convert a floating point number (5 bytes) to integer 
type (2 bytes). 

Example: 

A-INT(I.5) 

A·INT(-1.5) 

XIII I NT( -0.1) 

Results in A= 1 

Results in A=-2 

Results in X=-l 

A caution here: Since floating point numbers are only close approxima­
tions of real numbers, an argument may not yield the exact INT function 
value you might expect. For instance, consider the number 3.89999999. The 
function *INT(3.89999999) would yield a 3 answer, not 4 as would be 
expected. 

IIFT$ 

?INT(3.S9999999) 
3 

LEFT$ returns the leftmost characters of a string. 
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Format: 

LEFT$(arg$,byte) 

byte specifies the number of leftmost characters to be extracted from 
the arg$ character string. 

Example: 

?LEFTI(OIARO OI ,2) Prints AR 

A$"LEFT$(B., 10) Prints leftmost ten characters of the string B$ 

LEN 

LEN returns the length of the string argument. 

Format: 

LEN(arg$) 

LEN returns a number that is the count of characters in the specified 
string. 

Example: 

?LEH(OIABCDEF OI ) Displays 6 

H=LEH(CS+D') Displays the sum of characters in strings C$ and D$ 

LOG 

LOG returns the natural logarithm, or log, to the base e. The value of e 
used is 2.71828183. 

Format: 

LOG(argn) 

An ILLEGAL QUANTITY ERROR message is returned if the argu­
ment is zero or negative. 

Example: 

?LOG(l) 

A"LOO(10) 

A-LOG<1E6) 

Aa:LOG 00 ILOO ( 10) 

Prints 0 

Results in A=2.30258509 

Results in A=13.8155106 

Calculates log to the base 10 
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MID$ 

MID$ returns any specified portion of a string. 

Format: 

MID$(data$,byte,[,byte2]) 

Some number of characters from the middle of the string identified by 
data$ are returned. The two numeric parameters byte, and byte2 determine 
the portion of the string which is returned. String characters are numbered 
from the left, with the leftmost character having position 1. The value of 
byte, determines the first character to be extracted from the string. Begin­
ning with this character, byte2 determines the number of characters to be 
extracted. If byte2 is absent then all characters up to the end of the string are 
extracted. 

An ILLEGAL QUANTITY ERROR message is printed if a parameter 
is out of range. 

Example: 

?MID$("ABCDE" ,2,1) 

?MID$("ABCDE", 3,2) 

?MID$("ABCDE",3) 

PEEK 

Prints B 

Prints CD 

Prints CDE 

PEEK returns the contents of the specified memory location. PEEK is 
the counterpart of the POKE statement. 

Format: 

PEEK(mem adr) 

Example: 

?PEEK(l) 

A=PEEK(20000) 

Prints contents of memory location I 
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POS 

POS returns the column position of the cursor. 

Format:· 

POS(data) 

data is a dummy function; it is not used and therefore can have any 
value. 

POS returns the current cursor position. If no cursor is displayed, the 
current character position within a program line or string variable is 
returned. Character positions begin at 0 for the leftmost character. 

Recall that program logic processes 80-character lines even though the 
VIC 20 computer has a 22-character display. If program logic in such a 
computer is processing a character in the second half of the line, the POS 
function will return a value between the beginning and the end of the line (in 
other words, 23 to 44). 

By concatenation, string variables with up to 255 characters may be 
generated. If program logic is processing a long string, then the POS 
function will return the character position currently being processed. Under 
these circumstances the POS function will return a value ranging between 0 
and 255. 

Example: 

?POS(l) At the beginning of a line, returns 0 

?"AJlCABC"iPOS(l) With a previous POS value of 0, displays a POS value of 6 

RIGHT$ 

RIGHT$ returns the rightmost characters in a string. 

Format: 

RIGHT$(arg$,byte) 
byte identifies the number of rightmost characters that are extracted 

from the string specified by arg$. 

Example: 

RIGHT$(ARG,2) Displays RO 
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MMS.RIGHT$()($+ "4t " ,5) MM$ is assigned the last four characters of X$, 
plus the character # 

RND 

RND generates random number sequences ranging between 0 and 1. 

Format: 

RND(arg n) Return random number 
RND(-arg n) Store new seed number 

Example: 

A"RND(-1) Store a new seed based on the value -I 

A"RND( 1) Fetch the next random number in sequence 

An argument of zero is treated as a special case; it does not store a new 
seed, nor does it return a random number. RND(O) uses the current system 
time value TI to introduce an additional random element into play. 

A pseudo-random seed is stored by the following function: 
RND(-TI) Store pseudo-random seed 

RND(O) can be used to store a new seed that is more truly random by 
using the following function: 

RND(-RNDC0» Store random seed 

For a complete discussion of the RND function see Chapter 5. 

SGN 

SGN determines whether a number is positive, negative, or zero. 

Format: 

SGN(argn) 

The SGN function returns + 1 if the number is positive or nonzero, 0 if 
the number is zero, or -1 if the number is negative. 

Example: 

?SGN(-6) 

?SI3N(0) 

?SON(44) 

Displays -I 

Displays 0 

Displays 1 
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IF A)C THEN SAaSGN(X) 

IF SGN(M»=e THEN P~INT "POSITIVE NUMBER" 

SIN 

SIN returns the sine of the argument. 

Format: 

SIN(arg n) 

Example: 

SPC 

A=SIN(AG) 
19IN(45*ft'/180) Displays the sine of 45 degrees 

SPC moves the cursor right a specified number of positions. 

Format: 

SPC(byte) 

The SPC function is used in PRINT statements to move the cursor 
some number of character positions to the right. Text which the cursor 
passes over is not modified. 

The SPC function moves the cursor right from whatever column the 
cursor happens to be in when the SPC function is encountered. This is in 
contrast to a TAB function, which moves the cursor to some fixed column 
measured from the leftmost column ofthe display. (See TAB for examples.) 

SQR 

SQR returns the square root of a positive number. A negative number 
returns an error message. 

Format: 

SQR(arg n) 

Example: 

A-SQR(4) 

fI-SQR(4.84) 

?SQR(144E30) 

Results in A=2 

Results in A=2.2 

Displays 1.2E+ 16. 
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Sl 

ST returns the current value of the I/O status. This status is set to 
certain values depending on the results of the last input/ output operation. 

Format: 

ST 
ST values are shown in Table H-l. 
Status should be checked after execution of any statement that accesses 

an external device. 

Example: 

10 IF 8T(>0 OOTO 500 Branch on any error 

50 IF ST=4 THEN ?"SHORT BLOCK" 

SlR$ 

STR$ returns the string equivalent of a numeric argument. 

Format: 

STR$(arg n) 

STR$ returns the character string equivalent of the number generated 
by resolving arg n. 

TABU H·i. ST Values for I/O Devices 

STBit ST Numeric Cassette Cassette Tape IEEE Devices 
Position Value Tape Read Verify and Load Read/Write 

0 1 Time out write 

1 2 Time out read 

2 4 Short blol:k Short block 

3 8 Long block Long block 

4 16 Unrecoverable Any mismatch 
read error 

5 32 Checksum error Checksum error 

6 64 End of file EO! 
7 128 End of tape End of tape Device not present 



Example: 

SYS 

A'=STR'(14.6) 

?A$ 

?STR$(1E2) 

?STR$ ( 1 E lEl) 
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Displays 14.6 

Displays 100 

Displays lE+ 10 

SYS is a system function that transfers program control to an inde­
pendent subsystem. 

Format: 

SYS(mem adr) 

mem adr is the starting address at which execution of the subsystem is 
to begin. The value must be in the range 0 <address <65535. 

TAB 

TAB moves the cursor right to the specified column position. 

Format: 

TAB(arg n) 

TAB moves the cursor to the n+ I position, where n is the number 
obtained by resolving arg n. 

Example: 

?"QUARK"; SPC( 10); "W" 
tllUARK W 

?"QUARK";TAB(10);"W" 
QUARK W 

TAN 

These two examples show the difference between SPC 
and TAB. SPC skips ten positions from the last 
cursor location, whereas TAB skips to the 10+ lth 
position on the row 

T AN returns the tangent of the argument. 

Format: 

TAN(argn) 
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Example: 

?TAN(3.2) 

XY(1)=TAN(180*_/180) 

TI, TI$ 

Displays 0.0584738547 

TI and TI$ represent two system time variables. 

Format: 

TI Number of jiffies since current startup 
TI$ Time of day string 

Example: 

?TI 

TIf"'1081000" 

USR 

USR is a system function that passes a parameter to a user-written 
assembly language subroutine whose address is contained in memory loca­
tions I and 2. USR also fetches a return parameter from the subroutine. 

Format: 

USR(arg) 

VAL 

V AL returns the numeric equivalent of the string argument. 

Format: 

VAL(data$) 

The number returned by VAL may be used in arithmetic computations. 
V AL converts the string argument by first discarding any leading 

blanks. If the first nonblank character is not a numeric digit (0-9), the 
argument is returned as a value of o. If the first non blank is a digit, VAL 
begins converting the string into real number format. If it subsequently 
encounters a nondigit character, it stops processing so that the argument 
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returned is the numerical equivalent of the string up to the first nondigit 
character. 

Example: 

A"VAL(1123") 

NN-VAL<S$) 





A 
Abbreviations, 82-83, 334 
ABS function, 112, 371 
AND operator, 72 

"bit-masking", 161,211 
Animation, 185-91 

delay loops, 187 
sound combined with, 246-48 
using custom characters for, 204-08 
using graphics characters for, 185-87 

Arrays, 77-79 
ASC function, 114, 371 
Assignment statement, 84 
ATN function, 112, 372 
Auxiliary color 

B 

defined, 215 
setting, 215 

BLOCK-ALLOCATE (disk instruction), 272 
BLOCK-FREE (disk instruction), 275 
BLOCK-READ (disk instruction), 269 
BLOCK-WRITE (disk instruction), 273 
BUFFER-POINTER (disk instruction), 274 
buffers, 252 

c 
Cassettes. See also Datasette 

selection and care, 26 
write-protection, 26 

Character memory 
changing location of, 223-25 
contents, 192 
defined, 192 
locating characters in, 196 

CHR$ function, 103, 114, 128, 278, 372 

Index 

Clock, Real-time, 146-50 
jiffies defined, 147 
reading the time, 147 
setting the time, 146 
TIME and TIME$ variables, 147 
timing an event, 150 

CLOSE statement, 55, 284, 341 
CLR/HOME key, 14 
CLR statement, 342 
CMD statement, 55, 284, 342 
Color 

control keys, 14 
with PRINT statement, 179-80 

Color memory 
contents, 182-83 
defined, 182 
location, 182 
location dependent on screen memory, 224 

Computed GOSUB statement, 90 
Computed GOTO statement, 90, 142 
CONT statement, 343 
COS function, lJ3, 373 
CRSR keys. See Cursor control keys 
Cursor 

control keys, 14-19 
moving within a program, 126, 144 

Custom characters 
animation with, 204-08 

D 

combining with built-in character set, 203 
designing 197-201 
programming techniques for, 202-04 
replacing standard character set, 199 

DATA statement, 86, 242, 343 
Datasette 

cleaning, 24 

385 
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Datasette (continued) 
connecting. 21 
loading programs from cassette, 47 
reading data from, 257-59 
saving programs on cassette, 46 
testing, 22 
verifying that a program was saved, 47 
writing data on, 255-57 

DEF FN statement, 115, 344 
device numbers, 254 
DIM (dimension) statement, 88, 345 
Disk drive 

BAM,262 
BLOCK-ALLOCATE instruction, 272 
BLOCK-FREE instruction, 275 
BLOCK-READ instruction, 269 
BLOCK-WRITE instruction, 273 
BUFFER-POINTER instruction, 274 
concatenating files on, 265 
connecting, 27 
connecting more than one, 265-66 
copying files on, 265 
directory, 262 
erasing files on, 264 
formatting a diskette, 51, 263 
how data are stored on, 260 
indicator lights, 28 
loading and unloading diskettes, 28, 30 
loading programs from, 47 
MEMORY-EXECUTE instruction, 279 
MEMORY-READ instruction, 278 
MEMORY-WRITE instruction, 277 
number of files allowed, 250 
operating, 49-54 
reading data from, 257-59 
renaming files on, 264 
saving programs on, 46 
testing, 27 
user (Un) commands, 279-80 
utility instructions, 269-80 
VALIDATE command, 264 
writing data on, 268 

Diskettes. See Floppy disks 

E 
END statement, 110, 345 
ERROR messages, 335-40 
EXP function, 113, 373 

F 
fields, 251 
Files 

buffers, 252 
copying disk files, 265 
data files, 25 I 
Datasette, 254-60 

Files (continued) 
defined, 250 
erasing disk files, 264 
fields, defined, 251 
file numbers, 252 
limits on number of open files, 268 
naming rules, 250 
PRINT# statement, 268 
program files, 250 
random access files, 268 
records, defined, 251 
renaming disk files, 264 
sequential files, 266 

Floppy disks. See also Disk drive 
care, 31 
sector, 262 
selection, 29 
write-protection, 31 

FOR statement, 92, 346 
FRE function, 115, 373 
Function keys (FI, Fl, ... FS), 19-20 
Functions 

arithmetic, 112-13 
defined, III 
string, 114 
system, 114-15 
trigonometric, deriving those not supplied, 

324 
user-defined, 115 

G 
Game controllers. See Joystick controller, 

Paddle controller 
GET statement, 108-09, 133, 164-69, 347 

"echoing" input keystrokes, 166 
simulating a joystick (example), 166-69 
using CHRS to check for "special" 

characters, 129 
GET# statement, 258, 271, 348 
GOSUB statement, 98, 348. See also Computed 

GOSUB 
GOTO statement, 88, 349. See also Computed 

GOTO 

H 
High-resolution graphics 

defined, 208 
programming techniques, 210-14 

IF-THEN statement, 100,349 
Immediate mode, 39 
INITIALIZE (disk instruction), 51, 262, 350 
INPUT statement, 106-08, 351 
INPUT# statement, 258, 268, 352 
INST/DEL (insert/delete) key, 19,41,42 
INT function, 112, 374 



J 
Jiffy. See Clock 
Joystick controller 

K 

description, 158-60 
finding the position of the stick, 160-63 
precautions when programming for, 162 
sample subroutine for testing, 162 
simulating using keyboard (example), 166-69 

Kernal subroutine locations, 309 
Keyboard, 7-20 

L 

cursor control keys, 14-19 
function keys, 10 

LEFf$ function, 114, 374 
LEN function, 114, 375 
LET statement. See Assignment statement 
Line numbers, 58 
LIST command, 353 
LOAD command, 47, 49, 251, 354 
LOG function, 113, 375 

M 
Memory 

map, 295-304 
"stealing" from BASIC, 224-26 
and VIC chip, 221-23 

MEMORY-EXECUTE (disk instruction), 279 
MEMORY-READ (disk instruction), 278 
MEMORY-WRITE (disk instruction), 277 
MID$ function, 115, 376 
Modem 

connecting, 281 
definitions of terms, 282 

Multicolor Graphics 
"auxiliary" color, 215 
character memory and, 214 
defined, 214 

N 

designing multicolored characters, 215-17 
forcing the VIC into "multicolor mode", 221 
mixing with other types of graphics, 221 

NEW command, 356 
NEXT statement, 92, 346 
Numbers 

floating point, 60 
integers, 63 
ranges allowed, 63 
roundoff, 61 
scientific notation, 61 
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o 
ON statement. See Computed GOSUB, Com­

puted GOTO 
OPEN statement, 54, 253, 358 

limits on number of open files, 268 
Operators, 68-76 

arithmetic, 69-71 
Boolean, 72 
defined,68 
order of evaluation, 71 
relational, 72 

OR operator, 72 
"bit-masking", 211 

OVERFLOW ERROR, 63 

p 

Paddle controller, 164 
PEEK function, no, 373 
Players 

creating with graphics characters, 174-79 
defined, 174 

Playfield 
defined, 174 

POKE statement, no, 360 
POS function, 105, 287, 377 
PRINT statement, 101-06, 127, 177-79,360 

commas in, 102, 286 
print formatting functions, 104, 287 
and "quote mode", 103 
semicolons in, 102. 286 
using CHR$ to PRINT "special" characters, 

128 
PRINT# statement, 268-69, 362 
Printer 

adjusting print head, 38 
character sets, 285 
CMD statement for, 55, 284 
CLOSE statement for, 55, 284 
connecting, 32 
double-width characters, 288 
graphics characters, 288, 289-91 
graphics repeat function, 291 
OPEN statement for, 54, 283 
paper loading, 35 
PRINT statement for, 54, 283 
PRINT formatting functions for, 286-88 
reversed characters, 288 
ribbon installation, 35 
T-S-4 switch, 35 

Program mode, 44 

Q 
"Quote mode", 42 

and PRINT statement, 103 
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R 
Random numbers, ISO-ISS 

"dealing cards", example, 153 
defined, lSI 
range of numbers generated, lSI 
RND function, 113, 378 
"seed" number, lSI 
simulating dice, example, 152 

READ statement, 86, 242, 363 
REM statement, 84, 363 
Reserved words 

defined, 80 
list of, 81 

RESTORE key, 13 
RESTORE statement, 88, 364 
RETURN key, II 
RETURN statement, 98, 364 
RIGHT$ function, 114, 119, 377 
RND function. See Random numbers 
RUN command, 45, 365 
RUN/STOP key, 12 

used to load and run a program, 49 
Reversed characters 

precautions when PRINTing, 177-78 
RVS OFF (reverse off) key, 12 _ 

precautions when PRINTing, 177-78 
RVS ON (reverse on) key, 12 

precautions when PRINTing, 177-78 

S 
SAVE command, 46, 53, 365 
Screen 

"background" defined, 172 
"border" defined, 172 
colors, controlling the, 173-74,333 
format, 172-73 
how the picture is created, 192 

Screen display codes 
defined, 183 
tables, 330-32 

Screen memory 
changing location of, 223 
contents, 183 
defined, 179 
layout, 181 
location of, 179 

SGN function, 112, 163, 378 
SHIFT key, \0 
SHIFT LOCK key, 10 
SIN function, 113, 379 
Sound 

animation combined with, 246 
attack, 237 
"beat" frequency, 239 
buzzer, simulating a, 235 
decay, 237 
fading out, 236-37 

frequency tables, 230-32 
harmony, 235 
memory locations for controlling, 228, 306, 

333 
music, 241 
noise generator, 229, 240 
notes, storing and loading, 242, 245-46 
notes, POKE values for, 333 
"ping-pong" (example), 235-36 
pitch control, 228 . 
pulsed tones for sound effects, 235 
registers, defined, 227 
rhythm instrument sounds, 243-44 
sustain, 237 
tremolo, 238 
vibrato, 238 
"VIC Organ" (example), 244 
volume control, 228, 236-39 

SPC function 104 
SQR function, 112, 379 
ST variable, 259, 380 
STOP statement, 110, 366 
STR$ function, 114, 120, 380 
Strings, 117-22 

concatenating, 118 
defined, 64 
functions for manipulating, 114 
numeric, 119 
using CHR$ to insert characters in, 128 

Subroutine, see also GOSUB statement 
defined, 96 
"nested" subroutines, 99 

SYS function, 115, 381 

T 
TAB function, 104, 381 
TAN function, 113, 381 
TI. See Clock 
TI$. See Clock 
TIME. See Clock 
TIME$. See Clock 
Trigonometric functions 

deriving those not included in BASIC, 324 

U 
USR function, 115, 382 

V 
VAL function, 114,382 
Variables 

array variables, 77 
defined, 65 
names, rules for, 66-67 

VERIFY command, 47, 367 
VIA chip, 160 
VIC chip, 171 

memory locations to control, 305-08 
memory map as "seen" by, 221-23 






