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x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

y0 = f0(x0, x1)
<latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit><latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit><latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit><latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit>

y1 = f1(x0, x1)
<latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit><latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit><latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit><latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit>
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2

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

y0 = f0(x0, x1)
<latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit><latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit><latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit><latexit sha1_base64="KKLXIsr+cC1/S2bxh6j7fLtRRKs=">AAAC1nicjVHLSsNAFD2Nr1pfsS7dBItQQUoigroQim5cVjC2UktI0mkNTZOQTKSliCtx6xe41T8S/0D/wjtjCmoRnZDkzLn3nJl7rxP5XsJ1/TWnTE3PzM7l5wsLi0vLK+pq8TwJ09hlphv6Ydxw7IT5XsBM7nGfNaKY2X3HZ3Wndyzi9WsWJ14YnPFhxFp9uxt4Hc+1OVGWWhxaunaodSy9PLD07YFlbFlqSa/ocmmTwMhACdmqheoLLtFGCBcp+mAIwAn7sJHQ04QBHRFxLYyIiwl5Ms5wgwJpU8 pilGET26Nvl3bNjA1oLzwTqXbpFJ/emJQaNkkTUl5MWJymyXgqnQX7m/dIeoq7DenvZF59YjmuiP1LN878r07UwtHBvqzBo5oiyYjq3MwllV0RN9e+VMXJISJO4DbFY8KuVI77rElNImsXvbVl/E1mClbs3Sw3xbu4JQ3Y+DnOSWDuVA4qxuluqXqUTTqPdWygTOPcQxUnqMEk6wEe8YRn5UK5Ve6U+89UJZdp1vBtKQ8f5MCUug==</latexit>

y1 = f1(x0, x1)
<latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit><latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit><latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit><latexit sha1_base64="JgaSSnhcg1UaXm9EbiJ/AjyTobg="></latexit>

• Correctness: the parties learn the correct output 
• Privacy: the parties learn nothing more than the output
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m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

get y0
<latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit>

get y1
<latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit>
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3

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

y0 � y1 = 1 i↵ x0 = x1
<latexit sha1_base64="OdoVZAc1gxfiW4do1rOg28+uDaU="></latexit><latexit sha1_base64="OdoVZAc1gxfiW4do1rOg28+uDaU="></latexit><latexit sha1_base64="OdoVZAc1gxfiW4do1rOg28+uDaU="></latexit><latexit sha1_base64="OdoVZAc1gxfiW4do1rOg28+uDaU="></latexit>

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

get y0
<latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit>

get y1
<latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit>



Equality Test & Comparison

3

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

get y0
<latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit><latexit sha1_base64="iuEDH5Xt5La7WFWBzxwc1voiEic="></latexit>

get y1
<latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit><latexit sha1_base64="PDnkjuhwNtUbBUlMYlLtcgaLD6k="></latexit>

y0 � y1 = 1 i↵ x0 > x1
<latexit sha1_base64="dAyoEy95HXIbeSQoCMt/p41/cwQ="></latexit><latexit sha1_base64="dAyoEy95HXIbeSQoCMt/p41/cwQ="></latexit><latexit sha1_base64="dAyoEy95HXIbeSQoCMt/p41/cwQ="></latexit><latexit sha1_base64="dAyoEy95HXIbeSQoCMt/p41/cwQ="></latexit>



Equality Test & Comparison

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>
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Equality Test & Comparison

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

Biometric 
matching

Sorting
Machine 
learning
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problems

Range 
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Equality Test & Comparison

m0
<latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit><latexit sha1_base64="LJ89ouOpS0cgnhsO0ruj6i00d2Y="></latexit>

m1
<latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit><latexit sha1_base64="5BuhVdXTmCduPnUjRcXZuazoW4c="></latexit>

· · ·<latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit><latexit sha1_base64="xmTaKAahL/I1coK0091ekdoYCvA="></latexit>

x0
<latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit><latexit sha1_base64="N3n7jHCZLsveW8LV3SqSJHLi8iI="></latexit>

x1
<latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit><latexit sha1_base64="iLPfXDFp4rjkXfdxQ+Xt7/IRkN0="></latexit>

Biometric 
matching

Sorting
Machine 
learning
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This work: new protocols from OT, with preprocessing
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Oblivious Transfer

5

OT
(m0,m1)

<latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit><latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit><latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit><latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit>

b
<latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit><latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit><latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit><latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit>

mb
<latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit><latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit><latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit><latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit>



Oblivious Transfer

5

OT
(m0,m1)

<latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit><latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit><latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit><latexit sha1_base64="EmNk/Jm75fHSrCusaKh1u2eDbOc="></latexit>

b
<latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit><latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit><latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit><latexit sha1_base64="F91s99663OAOidV1aByiRdB2T+w="></latexit>

mb
<latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit><latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit><latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit><latexit sha1_base64="hzkvYFWvOGPQsDnIA5mpmCs9Joo="></latexit>

Quick facts about OT: 
• OT extension makes OT cheap (3 hash/OT) 
• OT can be ‘packed’ for short messages 
• OT can be efficiently obtained from random OT



Equality Test

6

0 0 1 1 1 0 10 0 0 1 1

1 0 1 1 0 1 0 00 0 1 0

�
<latexit sha1_base64="shrggLRx5TwsKrxtp9VqL9poi5M="></latexit><latexit sha1_base64="shrggLRx5TwsKrxtp9VqL9poi5M="></latexit><latexit sha1_base64="shrggLRx5TwsKrxtp9VqL9poi5M="></latexit><latexit sha1_base64="shrggLRx5TwsKrxtp9VqL9poi5M="></latexit>

x =
<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit>

(xi � yi)i`
<latexit sha1_base64="Oh8RIRS1H7IBUzikovqtx0turkI="></latexit><latexit sha1_base64="Oh8RIRS1H7IBUzikovqtx0turkI="></latexit><latexit sha1_base64="Oh8RIRS1H7IBUzikovqtx0turkI="></latexit><latexit sha1_base64="Oh8RIRS1H7IBUzikovqtx0turkI="></latexit>

(x = y) ()
X̀

i=1

xi � yi = 0 mod `+ 1

<latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit>



Equality Test

7

OT
(ri + xi, ri + 1� xi)

<latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit>

ri + xi � yi
<latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit>

yi
<latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit>

gets si = ri + xi � yi mod `+ 1

<latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit>

picks ri  Z`+1
<latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit>

(x = y) ()
X̀

i=1

xi � yi = 0 mod `+ 1

<latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit>



Equality Test
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OT
(ri + xi, ri + 1� xi)

<latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit>

ri + xi � yi
<latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit>

yi
<latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit>

(x = y) ()
X̀

i=1

ri =

X̀

i=1

si mod `+ 1

<latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit><latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit><latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit><latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit>

gets si = ri + xi � yi mod `+ 1

<latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit>

picks ri  Z`+1
<latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit>

(x = y) ()
X̀

i=1

xi � yi = 0 mod `+ 1

<latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit>



Equality Test

7

OT
(ri + xi, ri + 1� xi)

<latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit><latexit sha1_base64="XXKcW/WZTiDtmAp5MEmRquGvZYc="></latexit>

ri + xi � yi
<latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit><latexit sha1_base64="tjvfVdia9M0MurdvPHuIZ4S///s="></latexit>

yi
<latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit><latexit sha1_base64="1Ur0hxGUh7IBcBL14kRqtpZmCZA="></latexit>

(x = y) ()
X̀

i=1

ri =

X̀

i=1

si mod `+ 1

<latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit><latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit><latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit><latexit sha1_base64="mzxOCkWapdyb//RAD226vgAjIcE="></latexit>

gets si = ri + xi � yi mod `+ 1

<latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit><latexit sha1_base64="58urN9AA+b+MssMT6bPRUFdL7yY="></latexit>

picks ri  Z`+1
<latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit><latexit sha1_base64="drm2KAre59koeH7H/V3XTJPAoMY="></latexit>

(x = y) ()
X̀

i=1

xi � yi = 0 mod `+ 1

<latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit><latexit sha1_base64="btUhtYBATSb/NDHtThxEbsT7klQ="></latexit>

sets x0  
X̀

i=1

ri

<latexit sha1_base64="z2C7vj6Q+YP8zSvjcrBoxgx9a+U="></latexit><latexit sha1_base64="z2C7vj6Q+YP8zSvjcrBoxgx9a+U="></latexit><latexit sha1_base64="z2C7vj6Q+YP8zSvjcrBoxgx9a+U="></latexit><latexit sha1_base64="z2C7vj6Q+YP8zSvjcrBoxgx9a+U="></latexit>

sets y0  
X̀

i=1

si
<latexit sha1_base64="rrQy8p9YUaYNS3Vr8TjLArD3Vyg="></latexit><latexit sha1_base64="rrQy8p9YUaYNS3Vr8TjLArD3Vyg="></latexit><latexit sha1_base64="rrQy8p9YUaYNS3Vr8TjLArD3Vyg="></latexit><latexit sha1_base64="rrQy8p9YUaYNS3Vr8TjLArD3Vyg="></latexit>



• Number of rounds:  

• Uses only small-string OT 

• Can be efficiently preprocessed:  
 
- run the protocol on random inputs  
- store the intermediate values  
- exchange the                            and use the OT to 
ROT reduction

8

Equality Test
log

⇤


<latexit sha1_base64="giEQmfAUCW9qQHhCyDjsq+rxZ84="></latexit><latexit sha1_base64="giEQmfAUCW9qQHhCyDjsq+rxZ84="></latexit><latexit sha1_base64="giEQmfAUCW9qQHhCyDjsq+rxZ84="></latexit><latexit sha1_base64="giEQmfAUCW9qQHhCyDjsq+rxZ84="></latexit>

(r0, s0)
<latexit sha1_base64="HCOQd/qdCd4AFdnDRhfWgmMNfk0="></latexit><latexit sha1_base64="HCOQd/qdCd4AFdnDRhfWgmMNfk0="></latexit><latexit sha1_base64="HCOQd/qdCd4AFdnDRhfWgmMNfk0="></latexit><latexit sha1_base64="HCOQd/qdCd4AFdnDRhfWgmMNfk0="></latexit>

(ri, si)
<latexit sha1_base64="+GtWy1HHoUQOLlv0ZuDMIcDtzlA="></latexit><latexit sha1_base64="+GtWy1HHoUQOLlv0ZuDMIcDtzlA="></latexit><latexit sha1_base64="+GtWy1HHoUQOLlv0ZuDMIcDtzlA="></latexit><latexit sha1_base64="+GtWy1HHoUQOLlv0ZuDMIcDtzlA="></latexit>

(xi � ri, yi � si)i
<latexit sha1_base64="q0RLdHQx9SLfFrOZY9XjPlDxgRU="></latexit><latexit sha1_base64="q0RLdHQx9SLfFrOZY9XjPlDxgRU="></latexit><latexit sha1_base64="q0RLdHQx9SLfFrOZY9XjPlDxgRU="></latexit><latexit sha1_base64="q0RLdHQx9SLfFrOZY9XjPlDxgRU="></latexit>
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x =
<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit>

……

… …
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x =
<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit>

……

… …

ET ET ET ET ET

1 1 0 0/1 0/1h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>
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x =
<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit>

……

… …

ET ET ET ET ET

1 1 0 0/1 0/1h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

swap - sum: 0 0 > 0 > 0 > 0

ET ET ET ET ET

0 0 1 1 1

h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>



Comparison

9

x =
<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IUguumyorGFWiSZTuvQNAmTSbEU8Qvc6qeJf6B/4Z0xBbWITkhy5tx7zsy9N0hCkSrHeS1YM7Nz8wvFxdLS8srqWnl94yqNM8m4x+Iwls3AT3koIu4poULeTCT3B0HIG0H/TMcbQy5TEUeXapTw9sDvRaIrmK+Iurizj2/KFafqmGVPAzcHFeSrHpdfcI0OYjBkGIAjgiIcwk dKTwsuHCTEtTEmThISJs5xjxJpM8rilOET26dvj3atnI1orz1To2Z0SkivJKWNHdLElCcJ69NsE8+Ms2Z/8x4bT323Ef2D3GtArMItsX/pJpn/1elaFLo4NDUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadyguCTOjnPTZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5p4O1Vj6ru+X7l5DSfdBFb2MYujfMAJ6ihDo+se3jEE56tmhVZyhp+plqFXLOJb8t6+AD/ZY/C</latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I=">AAACxXicjVHLSsNAFD2Nr1pfVZdugkVwVRIR1IVQdNNlRWMLtUgyndahaRImk0Ip4he41U8T/0D/wjtjCmoRnZDkzLn3nJl7b5CEIlWO81qw5uYXFpeKy6WV1bX1jfLm1nUaZ5Jxj8VhLFuBn/JQRNxTQoW8lUjuD4OQN4PBuY43R1ymIo6u1DjhnaHfj0RPMF8RdTm2T2/LFafqmGXPAjcHFeSrEZdfcIMuYjBkGIIjgiIcwk dKTxsuHCTEdTAhThISJs5xjxJpM8rilOETO6Bvn3btnI1orz1To2Z0SkivJKWNPdLElCcJ69NsE8+Ms2Z/854YT323Mf2D3GtIrMIdsX/pppn/1elaFHo4NjUIqikxjK6O5S6Z6Yq+uf2lKkUOCXEadykuCTOjnPbZNprU1K5765v4m8nUrN6zPDfDu74lDdj9Oc5Z4B1UT6ruxWGldpZPuogd7GKfxnmEGupowCPrPh7xhGerbkWWskafqVYh12zj27IePgAB1Y/D</latexit>

……

… …

ET ET ET ET ET

1 1 0 0/1 0/1h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

swap - sum: 0 0 > 0 > 0 > 0

ET ET ET ET ET

0 0 1 1 1

h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

substract: 0 0 1 0 0h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>
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Comparison
……

… …

0

0

1

0

0

Inner product:
x =

<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit>
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Comparison
……

… …

0

0

1

0

0

Inner product:
x =

<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

,h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

)
<latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit><latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit><latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit><latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit>

u
<latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit><latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit><latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit><latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit>

v
<latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit><latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit><latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit><latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit>
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Comparison
……

… …

0

0

1

0

0

Inner product:
x =

<latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit><latexit sha1_base64="08a+W8xBpme7xPq91AWs+dvqWuQ="></latexit>

y =
<latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit><latexit sha1_base64="cqdW0b3y4W3oUBfp6xIJ8Ibw58I="></latexit>

i
<latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit><latexit sha1_base64="feB5FXcSUy78bzcEh4G44WMi33U="></latexit>

,h
<latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit><latexit sha1_base64="e0iMoVYMPUsibHrMG84k51RpxsM="></latexit>

)
<latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit><latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit><latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit><latexit sha1_base64="vhc5FNyTmIDJkLegZIG05VREBzk="></latexit>

u
<latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit><latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit><latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit><latexit sha1_base64="zWhW6H4N82utLxBogSNmni5mgrU="></latexit>

v
<latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit><latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit><latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit><latexit sha1_base64="ZJ0ZY3Di8IKJ09NC8bBQWh4Sin4="></latexit>

Lemma: assuming shares over Zt, u 6= v, and |u|, |v|  t/2,

Alice and Bob can locally compute respective values x

0
, y

0
such

that u  v i↵ x

0  y

0
.

<latexit sha1_base64="oHiU7rjNaMi9bajT+GoLgSTmKsI="></latexit><latexit sha1_base64="oHiU7rjNaMi9bajT+GoLgSTmKsI="></latexit><latexit sha1_base64="oHiU7rjNaMi9bajT+GoLgSTmKsI="></latexit><latexit sha1_base64="oHiU7rjNaMi9bajT+GoLgSTmKsI="></latexit>



• The full protocol has                    rounds 

• It can be interfaced with other existing protocols 

• The communication is asymptotically optimal,  

• The online phase is extremely efficient

11

Comparison

O(log log `)
<latexit sha1_base64="jQ21FT3MaOHuZpHRrVWxnM3qWLQ="></latexit><latexit sha1_base64="jQ21FT3MaOHuZpHRrVWxnM3qWLQ="></latexit><latexit sha1_base64="jQ21FT3MaOHuZpHRrVWxnM3qWLQ="></latexit><latexit sha1_base64="jQ21FT3MaOHuZpHRrVWxnM3qWLQ="></latexit>

O(`)
<latexit sha1_base64="UA8u05+Cb4Gijzi9vlahYVsZ+y8="></latexit><latexit sha1_base64="UA8u05+Cb4Gijzi9vlahYVsZ+y8="></latexit><latexit sha1_base64="UA8u05+Cb4Gijzi9vlahYVsZ+y8="></latexit><latexit sha1_base64="UA8u05+Cb4Gijzi9vlahYVsZ+y8="></latexit>



Thank you for your attention
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Questions?


