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ДОДАТОК А  

Слайди презентації 
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ДОДАТОК Б 

Лістинг коду програми 
 
 

@{ 

    ViewBag.Title = "Home Page"; 

} 

<html xmlns="http://www.w3.org/1999/xhtml"> 

<head> 

    <script src="~/Scripts/Chart.js"></script> 

    <script src="~/Scripts/jquery-3.3.1.js"></script> 

    <script src="~/Scripts/bootstrap.min.js"></script> 

    <link href="~/Content/bootstrap.min.css" rel="stylesheet" /> 

    <style> 

        #chart_container{ 

            width:800px; 

            height:800px; 

            border:1px solid #ff0000; 

            padding:1px; 

            border-radius:4px; 

            margin:0 auto; 

            margin-top:50px 

        } 

    </style> 

</head> 

<body> 

    <div id="chart_container" > 
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        <canvas id="bar_chart"></canvas> 

    </div> 

    <script> 

 

        var ages = @Html.Raw(Json.Encode(ViewBag.Dates)); 

        var repos = @Html.Raw(Json.Encode(ViewBag.AGES)); 

        var prog = @Html.Raw(Json.Encode(ViewBag.Prog)); 

        var legs = @Html.Raw(Json.Encode(ViewBag.Legs)); 

        var bot = @Html.Raw(Json.Encode(ViewBag.Bot)); 

        var ctx = $("#bar_chart"); 

        var barChart = new Chart(ctx, { 

            type: 'line', 

            data: { 

                labels: ages, 

                datasets: [{ 

                    label: "Real data", 

                    data: repos, 

                    backgroundColor: 'rgba(0, 157, 255, 1)', 

                    borderColor:'rgba(0, 157, 255, 1)', 

                    fill:false 

                }, { 

                        label: "Forecast", 

                        data: prog, 

                        backgroundColor: 'rgba(250, 0, 50, 1)', 

                        borderColor: 'rgba(250, 0, 50, 1)', 

                        fill: false 
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                    }, { 

                        label: "Top", 

                        data: legs, 

                        backgroundColor: 'rgba(175, 13, 224, 1)', 

                        borderColor: 'rgba(175, 13, 224, 1)', 

                        fill:false 

                    }, 

                    { 

                        label: "Bot", 

                        data: bot, 

                        backgroundColor: 'rgba(175, 13, 224, 1)', 

                        borderColor: 'rgba(175, 13, 224, 1)', 

                        fill:false 

                    } 

                ] 

            }, 

            options: { 

                maintainAspectRatio: false, 

                legend: { display: true } 

            } 

        }); 

    </script> 

</body> 

function __embind_register_smart_ptr(rawType, rawPointeeType, name, 
sharingPolicy, getPointeeSignature, rawGetPointee, constructorSignature, 
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rawConstructor, shareSignature, rawShare, destructorSignature, 
rawDestructor) { 
    name = readLatin1String(name); 
    rawGetPointee = requireFunction(getPointeeSignature, rawGetPointee); 
    rawConstructor = requireFunction(constructorSignature, rawConstructor); 
    rawShare = requireFunction(shareSignature, rawShare); 
    rawDestructor = requireFunction(destructorSignature, rawDestructor); 
    whenDependentTypesAreResolved([rawType], [rawPointeeType], 
(function(pointeeType) { 
        pointeeType = pointeeType[0]; 
        var registeredPointer = new RegisteredPointer(name, 
pointeeType.registeredClass, false, false, true, pointeeType, 
sharingPolicy, rawGetPointee, rawConstructor, rawShare, rawDestructor); 
        return [registeredPointer] 
    })) 
} 
 
function _llvm_exp2_f32(x) { 
    return Math.pow(2, x) 
} 
 
function _llvm_exp2_f64() { 
    return _llvm_exp2_f32.apply(null, arguments) 
} 
Module["_pthread_cond_broadcast"] = _pthread_cond_broadcast; 
 
function new_(constructor, argumentList) { 
    if (!(constructor instanceof Function)) { 
        throw new TypeError("new_ called with constructor type " + typeof 
constructor + " which is not a function") 
    } 
    var dummy = createNamedFunction(constructor.name || 
"unknownFunctionName", (function() {})); 
    dummy.prototype = constructor.prototype; 
    var obj = new dummy; 
    var r = constructor.apply(obj, argumentList); 
    return r instanceof Object ? r : obj 
} 
 
function craftInvokerFunction(humanName, argTypes, classType, 
cppInvokerFunc, cppTargetFunc) { 
    var argCount = argTypes.length; 
    if (argCount < 2) { 
        throwBindingError("argTypes array size mismatch! Must at least get 
return value and 'this' types!") 
    } 
    var isClassMethodFunc = argTypes[1] !== null && classType !== null; 
    var argsList = ""; 
    var argsListWired = ""; 
    for (var i = 0; i < argCount - 2; ++i) { 
        argsList += (i !== 0 ? ", " : "") + "arg" + i; 
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        argsListWired += (i !== 0 ? ", " : "") + "arg" + i + "Wired" 
    } 
    var invokerFnBody = "return function " + 
makeLegalFunctionName(humanName) + "(" + argsList + ") {\n" + "if 
(arguments.length !== " + (argCount - 2) + ") {\n" + 
"throwBindingError('function " + humanName + " called with ' + 
arguments.length + ' arguments, expected " + (argCount - 2) + " args!');\n" 
+ "}\n"; 
    var needsDestructorStack = false; 
    for (var i = 1; i < argTypes.length; ++i) { 
        if (argTypes[i] !== null && argTypes[i].destructorFunction === 
undefined) { 
            needsDestructorStack = true; 
            break 
        } 
    } 
    if (needsDestructorStack) { 
        invokerFnBody += "var destructors = [];\n" 
    } 
    var dtorStack = needsDestructorStack ? "destructors" : "null"; 
    var args1 = ["throwBindingError", "invoker", "fn", "runDestructors", 
"retType", "classParam"]; 
    var args2 = [throwBindingError, cppInvokerFunc, cppTargetFunc, 
runDestructors, argTypes[0], argTypes[1]]; 
    if (isClassMethodFunc) { 
        invokerFnBody += "var thisWired = classParam.toWireType(" + 
dtorStack + ", this);\n" 
    } 
    for (var i = 0; i < argCount - 2; ++i) { 
        invokerFnBody += "var arg" + i + "Wired = argType" + i + 
".toWireType(" + dtorStack + ", arg" + i + "); // " + argTypes[i + 2].name 
+ "\n"; 
        args1.push("argType" + i); 
        args2.push(argTypes[i + 2]) 
    } 
    if (isClassMethodFunc) { 
        argsListWired = "thisWired" + (argsListWired.length > 0 ? ", " : 
"") + argsListWired 
    } 
    var returns = argTypes[0].name !== "void"; 
    invokerFnBody += (returns ? "var rv = " : "") + "invoker(fn" + 
(argsListWired.length > 0 ? ", " : "") + argsListWired + ");\n"; 
    if (needsDestructorStack) { 
        invokerFnBody += "runDestructors(destructors);\n" 
    } else { 
        for (var i = isClassMethodFunc ? 1 : 2; i < argTypes.length; ++i) { 
            var paramName = i === 1 ? "thisWired" : "arg" + (i - 2) + 
"Wired"; 
            if (argTypes[i].destructorFunction !== null) { 
                invokerFnBody += paramName + "_dtor(" + paramName + "); // 
" + argTypes[i].name + "\n"; 
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                args1.push(paramName + "_dtor"); 
                args2.push(argTypes[i].destructorFunction) 
            } 
        } 
    } 
    if (returns) { 
        invokerFnBody += "var ret = retType.fromWireType(rv);\n" + "return 
ret;\n" 
    } else {} 
    invokerFnBody += "}\n"; 
    args1.push(invokerFnBody); 
    var invokerFunction = new_(Function, args1).apply(null, args2); 
    return invokerFunction 
} 
 
function ensureOverloadTable(proto, methodName, humanName) { 
    if (undefined === proto[methodName].overloadTable) { 
        var prevFunc = proto[methodName]; 
        proto[methodName] = (function() { 
            if 
(!proto[methodName].overloadTable.hasOwnProperty(arguments.length)) { 
                throwBindingError("Function '" + humanName + "' called with 
an invalid number of arguments (" + arguments.length + ") - expects one of 
(" + proto[methodName].overloadTable + ")!") 
            } 
            return 
proto[methodName].overloadTable[arguments.length].apply(this, arguments) 
        }); 
        proto[methodName].overloadTable = []; 
        proto[methodName].overloadTable[prevFunc.argCount] = prevFunc 
    } 
} 
 
function heap32VectorToArray(count, firstElement) { 
    var array = []; 
    for (var i = 0; i < count; i++) { 
        array.push(HEAP32[(firstElement >> 2) + i]) 
    } 
    return array 
} 
var UnboundTypeError = undefined; 
 
function throwUnboundTypeError(message, types) { 
    var unboundTypes = []; 
    var seen = {}; 
 
    function visit(type) { 
        if (seen[type]) { 
            return 
        } 
        if (registeredTypes[type]) { 
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            return 
        } 
        if (typeDependencies[type]) { 
            typeDependencies[type].forEach(visit); 
            return 
        } 
        unboundTypes.push(type); 
        seen[type] = true 
    } 
    types.forEach(visit); 
    throw new UnboundTypeError(message + ": " + 
unboundTypes.map(getTypeName).join([", "])) 
} 
 
function __embind_register_class_class_function(rawClassType, methodName, 
argCount, rawArgTypesAddr, invokerSignature, rawInvoker, fn) { 
    var rawArgTypes = heap32VectorToArray(argCount, rawArgTypesAddr); 
    methodName = readLatin1String(methodName); 
    rawInvoker = requireFunction(invokerSignature, rawInvoker); 
    whenDependentTypesAreResolved([], [rawClassType], (function(classType) 
{ 
        classType = classType[0]; 
        var humanName = classType.name + "." + methodName; 
 
        function unboundTypesHandler() { 
            throwUnboundTypeError("Cannot call " + humanName + " due to 
unbound types", rawArgTypes) 
        } 
        var proto = classType.registeredClass.constructor; 
        if (undefined === proto[methodName]) { 
            unboundTypesHandler.argCount = argCount - 1; 
            proto[methodName] = unboundTypesHandler 
        } else { 
            ensureOverloadTable(proto, methodName, humanName); 
            proto[methodName].overloadTable[argCount - 1] = 
unboundTypesHandler 
        } 
        whenDependentTypesAreResolved([], rawArgTypes, (function(argTypes) 
{ 
            var invokerArgsArray = [argTypes[0], 
null].concat(argTypes.slice(1)); 
            var func = craftInvokerFunction(humanName, invokerArgsArray, 
null, rawInvoker, fn); 
            if (undefined === proto[methodName].overloadTable) { 
                func.argCount = argCount - 1; 
                proto[methodName] = func 
            } else { 
                proto[methodName].overloadTable[argCount - 1] = func 
            } 
            return [] 
        })); 
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   public static double[] forecast(long[] y, double alpha, double beta, 

            double gamma, int period, int m, boolean debug) { 

        validateArguments(y, alpha, beta, gamma, period, m); 

        int seasons = y.length / period; 

        double a0 = calculateInitialLevel(y); 

        double b0 = calculateInitialTrend(y, period); 

        double[] initialSeasonalIndices = calculateSeasonalIndices(y, 
period,seasons); 

        if (debug) { 

            result+=String.format( 

                    "Total observations: %d, Seasons %d, Periods %d", 
y.length,seasons, period)); 

            result+=String.Format("Initial level value a0: " + a0); 

            result+=String.Format("Initial trend value b0: " + b0); 

            printArray("Seasonal Indices: ", initialSeasonalIndices); 

        } 

        double[] forecast = calculateHoltWinters(y, a0, b0, alpha, beta, 
gamma,initialSeasonalIndices, period, m, debug); 

        if (debug) { 

            printArray("Forecast", forecast); 

        } 

        return forecast; 

    } 

    public static double[] forecast(long[] y, double alpha, double beta, 

            double gamma, int period, int m) { 

        return forecast(y, alpha, beta, gamma, period, m, false); 

    } 
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    private static void validateArguments(long[] y, double alpha, double 
beta,double gamma, int period, int m) { 

        if (y == null) { 

            throw new Exception("Value of y should be not null"); 

        } 

        if(m <= 0){ 

            throw new Exception("Value of m must be greater than 0."); 

        } 

        if(m > period){ 

            throw new Exception("Value of m must be <= period."); 

        } 

        if((alpha < 0.0) || (alpha > 1.0)){ 

            throw new Exception("Value of Alpha should satisfy 0.0 <= alpha 
<= 1.0"); 

        } 

        if((beta < 0.0) || (beta > 1.0)){ 

            throw new Exception("Value of Beta should satisfy 0.0 <= beta 
<= 1.0"); 

        } 

        if((gamma < 0.0) || (gamma > 1.0)){ 

            throw new Exception("Value of Gamma should satisfy 0.0 <= gamma 
<= 1.0"); 

        } 

    } 

    private static double[] calculateHoltWinters(long[] y, double a0, 
double b0,double alpha, double beta, double gamma,double[] 
initialSeasonalIndices, int period, int m, boolean debug) { 

        double[] St = new double[y.length]; 

        double[] Bt = new double[y.length]; 
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        double[] It = new double[y.length]; 

        double[] Ft = new double[y.length + m]; 

        // Initialize base values 

        St[1] = a0; 

        Bt[1] = b0; 

        for (int i = 0; i < period; i++) { 

            It[i] = initialSeasonalIndices[i]; 

        } 

        // Start calculations 

        for (int i = 2; i < y.length; i++) { 

            // Calculate overall smoothing 

            if ((i - period) >= 0) { 

                St[i] = alpha * y[i] / It[i - period] + (1.0 - alpha) 

                        * (St[i - 1] + Bt[i - 1]); 

            } else { 

                St[i] = alpha * y[i] + (1.0 - alpha) * (St[i - 1] + Bt[i - 
1]); 

            } 

            // Calculate trend smoothing 

            Bt[i] = gamma * (St[i] - St[i - 1]) + (1 - gamma) * Bt[i - 1]; 

            // Calculate seasonal smoothing 

            if ((i - period) >= 0) { 

                It[i] = beta * y[i] / St[i] + (1.0 - beta) * It[i - 
period]; 

            } 

 

            // Calculate forecast 
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            if (((i + m) >= period)) { 

                Ft[i + m] = (St[i] + (m * Bt[i])) * It[i - period + m]; 

            } 

            if (debug) { 

                result+=String.format( 

                        "i = %d, y = %d, S = %f, Bt = %f, It = %f, F = %f", 
i,y[i], St[i], Bt[i], It[i], Ft[i])); 

            } 

        } 

        return Ft; 

    private static double calculateInitialTrend(long[] y, int period) { 

        double sum = 0; 

        for (int i = 0; i < period; i++) { 

            sum += (y[period + i] - y[i]); 

        } 

        return sum / (period * period); 

    } 

    private static double[] calculateSeasonalIndices(long[] y, int period, 

            int seasons) { 

        double[] seasonalAverage = new double[seasons]; 

        double[] seasonalIndices = new double[period]; 

        double[] averagedObservations = new double[y.length]; 

        for (int i = 0; i < seasons; i++) { 

            for (int j = 0; j < period; j++) { 

                seasonalAverage[i] += y[(i * period) + j]; 

            } 
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            seasonalAverage[i] /= period; 

        } 

        for (int i = 0; i < seasons; i++) { 

            for (int j = 0; j < period; j++) { 

                averagedObservations[(i * period) + j] = y[(i * period) + 
j]/ seasonalAverage[i]; 

            } 

        for (int i = 0; i < period; i++) { 

            for (int j = 0; j < seasons; j++) { 

                seasonalIndices[i] += averagedObservations[(j * period) + 
i]; 

            } 

            seasonalIndices[i] /= seasons; 

        } 

        return seasonalIndices; 

    } 
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ДОДАТОК В  

Наукові публікації 
 

В.1 Тезіси на конференцію MicroCAD-2019 в ХПІ. 
 

 

Рисунок В.1 – Сторінка 1 
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ДОДАТОК Г 

Електронні матеріали (CD)  


